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�Dr. Donald J. Wheeler is, in my mind, 
 the author to turn to.�  He has reached
  the pinnacle of understanding by careful research.�
                                                                      W. Edwards Deming
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upfront    

Love It/Hate It
Six Sigma has its fans and its foes 

Nothing Stirs up controversy within the quality community quite like Six Sigma. 

Based on letters, comments and articles, I think it’s safe to say Six Sigma might just be one 

of the most revered—and possibly one of the most reviled—quality methods to date. 

Its detractors cite the approach’s rigidity, saying it hinders innovation and creativity 

required for breakthrough improvement and invention. Proponents credit it with streamlin-

ing processes, reducing defects and saving companies millions—even billions—of dollars.

And even though it’s been widely deployed throughout industry for more than a 

decade, some still refer to Six Sigma as a “flavor of the month.” Whatever that means, and 

whether it’s true, the fact remains that Six Sigma’s use is still widespread—even more now 

that it’s combined with lean.

Will Six Sigma survive into the next decade? The answer to that question seems to 

depend on who you ask. Two articles in this issue offer different looks at pros and cons of 

the method.

In “Critical Stage” (p. 22), author A.H. “Jack” West looks at Six Sigma’s impact and offers 

six ways quality professionals can ensure its continued effectiveness. In “Tune Up” (p. 16), 

authors I. Elaine Allen and Thomas Davenport advocate using Six Sigma—at times combin-

ing it with other improvement methods—to maximize effectiveness and achieve optimal 

results. 

“Overall, an organization must be prepared and skillful to deploy variations of process 

management initiatives—implementing disciplined process management tools such as 

Six Sigma but also valuing disruptive innovation and change to develop new products and 

processes,” they write.

Where do you stand? Have your opinions on the method changed over time? Has Six 

Sigma succeeded or failed in your workplace? What are Six Sigma’s greatest strengths, and 

what are its future challenges? To weigh in on the Six Sigma debate, use the “comment” 

tool on these articles’ pages at www.qualityprogress.com, e-mail editor@asq.org or visit the 

QP discussion board.

As debate rages over U.S. healthcare reform, we’ve added an audio interview with 

former Treasury Secretary Paul O’Neill to QP’s website, www.qualityprogress.com, where 

he discusses ways to improve healthcare quality and advocates striving for perfection. An 

outspoken—and well spoken—leader, O’Neill’s comments will reinspire the “good isn’t 

good enough” belief inherent in quality professionals. The print interview, published in 

June, can also be accessed via the home page. QP
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The following letters were post-

ed using the comment tool on 

the QP website. To share your 

thoughts on QP articles, visit 

www.qualityprogress.com.

Where’s the care?
In his article (“Dare to Care,” 

July 2009, pp. 34-41), Janusz 

Godyn makes a lot of good 

points. One of the things I have pushed, but 

with little success, is to measure quality of 

care by monitoring the actual outcomes as 

compared to the planned outcomes. Doing 

that would minimize one concern Godyn 

mentions:

“The results of the treatment would be 

compared to a benchmark to judge quality 

of care. The relative results of the treat-

ment would form a quality score … How-

ever, quantitative measurement of medical 

outcomes is difficult. As a result, hospitals 

and overseeing institutions also tend to 

focus on compliance with processes that 

are believed to instead lead to higher 

quality of care … This model shares the 

first model’s weakness: The comparison 

of best evidence-based practices requires 

two medical cases to be extremely similar. 

Unfortunately, the multidimensionality of 

the problem confounds comparability.”

I agree with his statements and offer 

the measure of what was planned for 

outcomes compared to what actually 

happened. This should account for the 

differences in patient demographics and 

the difficulties inherent in comparing to 

best-practice protocols and measuring the 

quality of care directly.

I would also suggest using a performance 

index of several measures. This index would 

be the result of examining a variety of 

areas and then weighting them to account 

for relative importance. These 

measures could be used mostly 

for quality of care but also for 

quality of service.

Marvin M. Christensen

Baton Rouge, LA

For more letters on Godyn’s ar-

ticle, visit the Inbox section at 

www.qualityprogress.com.

Culture change
Excellent point put forward by Peter Sher-

man and James Vono (“All Ears,” July 2009, 

pp. 16-23), followed by a succinct manage-

ment accounting refresher. 

Unfortunately, in the world dominated 

by Jerry Maguire-style management, with 

a mantra of “Show me the money,” the 

Joseph Jurans and W. Edwards Demings 

of the world go to Japan to use quality 

principles.

The sad part of today’s business culture 

is that quality is left to a few engineers 

and engineering managers in the lab or 

on the manufacturing line, where they are 

limited to creating reports or graphs that 

don’t spell out business issues and cost 

impacts.

My take is that the problem lies on both 

sides of the table (management and qual-

ity professionals). Everyone needs to see 

quality as an integral part of the business, 

with real costs associated with it—the 

lack of it—be it from inefficient processes, 

rework, poor customer satisfaction or 

market-share losses due to recalls or 

regulatory issues. 

It’s high time to change the perception 

from “quality is engineering’s business” to 

“quality is everyone’s business.”

Shree Balachandran

Melbourne, Australia

INBox
Putting Best Practices to Work www.qualityprogress.com   |   July 2009
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Who’s accountable?
Q: I need a point clarified about account-

ability in a learning organization. In a recent 

QP article (“Know Thyself,” April 2009, pp. 

30-36), Robert Warda wrote, “there is no 

shortage of accountability … [it] just mani-

fests itself in different forms.”

Such as what? What does accountability 

look like? How do you foster an environ-

ment that supports an understanding that 

to take risks means that sometimes we fail, 

yet still hold individuals accountable for 

poor performance? Maybe the better ques-

tion is: How do you differentiate underper-

forming employees from people who took 

risks and who might not have succeeded?

Andrea Hufstedler

Quality assurance

Boehringer Ingelheim Roxane Inc.

Columbus, OH

A: You raise a very interesting and difficult 

question about accountability—one that 

is still very much on the minds of leaders 

across all types of organizations.

To me, accountability falls into two 

broad categories: behavioral and results-

oriented. Behavioral accountability includes 

categories you typically see in situations 

involving HR (policies or procedures). As 

you know, there are countless books and 

papers written about this, and it was not 

really related to the focus of my article. But, 

my two cents is that the best organizations 

use methods that are meant to correct the 

behaviors and not be punitive in any way.

My article mentions accountability in 

terms of being results oriented. In that 

case, the focus is on what was learned 

and what will be done differently the next 

time around. Implicit in that statement is 

that the person who made the “mistake” 

will continue to be accountable to get the 

expected result. Their engagement and 

obligation continues. The role of the leader 

in that situation is to help ensure employ-

ees learn the correct lesson and that the 

outcome isn’t repeated.

In learning-oriented organizations, the 

person who erred would also be responsible 

for sharing his or her failures with the rest 

of the organization so others can also learn 

from it. Being “obsessed” with failure means 

we highlight and celebrate them as oppor-

tunities to learn and fix issues, particularly if 

we can avoid them in the first place.

Remember, it was Thomas Edison who 

said, “I have not failed. I’ve just found 

10,000 ways that won’t work.”1 The parts 

of this process that are critical are the 

dissemination of lessons learned (good and 

bad) and the mentoring that takes place to 

continue to work on the problem and not 

make the same errors more than once.

Robert P. Warda

Administrator, research operations

Mayo Clinic

Rochester, MN

Reference
1. QuoteDB, www.quotedb.com/quotes/1351.

Reduction explanation
Q: As a quality professional, I see “cost 

reduction” as a broad term that offers 

many opportunities for organizational 

improvement—from design concept to 

product disposal. But in the real world, cost 

reduction and workforce reduction have 

become synonymous. Why? I don’t think 

management knows the difference.

Inam Ur-Rahman

Quality system specialist

Philadelphia

A: I agree with your broad-scoped defini-

tion of cost reduction. In truth, there are 

multiple components behind an organiza-

tion’s expenses and its opportunities to 

reduce those expenses.

To some degree, it appears your ques-

tion is rooted in, or springs from, a per-

spective of a manufacturing environment. 

After spending 25 years in manufacturing, 

I’m all too aware that cost reduction does, 

indeed, have a broad definition. This isn’t 

the case in the service sector, however, 

where so much of an organization’s budget 

depends on labor.

One way to get a perspective on this 

question is to consult the Bureau of Eco-

nomic Analysis, which is a warehouse for 

Gross Domestic Product (GDP) data.1 Take 

a look at the manufacturing sector, and the 

light starts to shine on the case in point. 

Comparing the GDP numbers for 1959 

and 2008, you find some very sobering 

data. In 1959, manufacturing was 26.1% of 

the total GDP. In 2008, manufacturing was 

11.5%. This represents an approximately 

56% reduction of the GDP coming from 

manufacturing. There are many conclusions 

that can be drawn from this, but one thing 

that stands out in particular is that more 

of our economy is rooted in the service 

sector.  

For another perspective on this ques-

tion, especially if you are in the service in-

dustry, consult your organization’s CFO. Ask 

the CFO about budgets and what percent-

age of the operating budget is devoted to 

labor. You may be surprised by the answer.

In some service areas, labor may occupy 

in the neighborhood of 80% of the budget. 

When this is the case, cost reductions need 

to be associated with labor. If a business is 

not manufacturing oriented, there are no 

raw materials—none to procure, none for 

which you can substitute a less-expensive 

alternative. 

expertanswe rs
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Management is in the difficult position 

of needing to make the hard decisions to 

keep organizations afloat in difficult times. 

As such, it needs to work with what it has. 

If the bulk of the budget is occupied by 

labor costs, when it comes time to reduce 

the budget, there is no alternative.

Keith Wagoner

Certified quality engineer

Charlotte, NC

Reference
1. Bureau of Economic Analysis, “Gross Domestic Product: 

First Quarter 2009 (Final),” www.bea.gov/newsreleases/
national/gdp/2009/pdf/gdp109f.pdf.

For more information
Snee, Ronald D., “Grab the Brass Ring,” Quality Progress, May 

2009, pp. 58-61.

Finding value
Q: In the July 2008 edition of QP, the author 

of the letter “Predictable confusion” (Inbox, 

p. 11) uses the term “confidence interval” 

and provides the following example: “A 

95% confidence interval on a mean signi-

fies there is a 95% chance the population’s 

average will fall within values predicted by 

the sample data.”

What raises my curiosity is that the 

use of the words “chance” and “will fall” 

can be a little confusing. Why? Because if 

we have a certain population, it will have 

a certain average. It is fixed, even if we 

don’t know its exact value. If we choose 

any interval, we can’t really calculate the 

chances of an average value falling within 

its range. Average value either is or isn’t in 

that interval.

I have read that although a Bayesian ap-

proach allows for the expressions used in 

the letter, the classic approach does not. 

Andrzej Proniewicz

Student of quality management

Poznan University of Technology, Poland

A: When speaking of populations, you are 

correct; there are no chances or percentag-

es. But confidence intervals and prediction 

intervals are calculated from a sample and 

not the population. Remember, statistics is 

about making estimates of the population 

based on a sampling of data.

In reading your question, I now realize 

that even though it is acceptable to say 

there is a “95% chance that the population 

mean will fall within the confidence inter-

val,” the reverse is a more accurate state-

ment. Here’s how it should be phrased: 

“There is a 95% chance the confidence 

interval will surround or include the popula-

tion mean.”

You are correct in saying a population 

will have a certain average. If you take the 

time to measure the entire population, you 

can calculate that average. When taking a 

sample, however, the sample average will 

not precisely equal the population average. 

The confidence interval is a function of 

the sample average, the sample variation, 

sample size and a degree of confidence (in 

this case, 95%). 

Let me further try to explain this by 

using an example. Let’s say you are doing 

a study to determine the average height of 

a Polish citizen. You measure the height of 

two Polish citizens and obtain an average. 

How confident are you that your calculated 

sample average is representative of the 

population average?

You’re unsure, so you increase the 

sample size of your study and measure 

every Polish citizen except for the ones 

that are currently out of the country. Now 

how confident are you that your sample 

average is representative of the population 

average? 

Calculating a confidence interval on your 

sample mean will quantify the concept just 

described. Almost all statistical software 

will be able to do this calculation for you, 

and you should be able to find out how 

to do this in most statistical textbooks. If 

the university has a copy of Juran’s Quality 

Handbook, the section titled “Basic Statisti-

cal Methods” has a very good explanation 

of confidence intervals.1

Dave Carroll

Quality assurance engineer

Panduit Corp.

Tinley Park, IL

Reference
1.	Joseph M. Juran and A. Blanton Godfrey, Juran’s Quality 

Handbook, fifth edition, McGraw-Hill Professional, 1998, 
section 44, p. 44.42.

Asked and Answered
Sooner or later, everyone runs into a problem they can’t solve alone. Let us help. 
Submit your question at www.qualityprogress.com, or send it to editor@asq.org, 
and our subject matter experts will help you find a solution.

Being “obsessed” with failure means we highlight 
and celebrate errors as opportunities to learn.
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B
product safety

Permanent Residency
U.S. regulators hope to improve China’s 
exports with office in Beijing
By opening an office in Beijing and establishing a permanent, physical presence 

in a country under great international scrutiny for its exports, U.S. regulators are 

hopeful they can ensure Chinese products are safe for Americans.

Plans for the U.S. Consumer Product Safety Commission (CPSC) to establish 

its first permanent office in China’s capital city must be approved by the Chi-

nese government, but the office is ready to open next month. 

 “I naturally feel it is a step in the right direction, and it will give agencies 

and manufacturers in China an immediate point of contact for questions and 

direction regarding consumer product regulatory requirements, without having 

to somehow try to communicate with Washington, D.C.,” said Randall Goodden, 

chairman of ASQ’s product safety and liability prevention interest group. 

These U.S. regulators plan to educate Chinese manufacturers about new re-

quirements under the Consumer Product Safety Improvement Act, which went 

into effect in August. The act imposes tough standards for lead and chemicals in products intended for children age 12 and under.1

Goodden, who visits China regularly to conduct product safety and product liability prevention seminars, said the Chinese gov-

ernment was already looking to improve the way its manufacturers complied with regulatory requirements. The government has 

invested in new testing equipment and inspection capabilities for inspectors visiting each province, he said.

John Surak, a food safety consultant and ASQ member, said the proposed CPSC office in Beijing “shows that the U.S. is serious,” 

but U.S. companies should also be serious about importing products from China.  

 “It’s a good idea, but I don’t think this takes care of all the problems,” Surak said. “Companies importing from China have to 

take on the responsibility to ensure that products are safe. You can’t just do everything by e-mail. You have to have people go 

over there and be there and do audits.”

—Mark Edmund, associate editor
REFERENCE
1. Dikky Sinn, “U.S. seeks China office to ensure export safety,” The Associated Press, July 20, 2009.

keepingcurre nt

MANUFACTURING

SURVEY: MANUFACTURING EXECS CAUTIOUSLY OPTIMISTIC
As the economy struggles to gain momentum, 57% of manufac-

turing executives are cautiously optimistic about the outlook for 

the next six months, and more than two-thirds (70%) plan to keep 

staff levels steady, according to a recent survey by Baker Tilly.

While many executives are guardedly optimistic, there are 

pockets of pessimism, especially among small companies, ac-

cording to the survey.

Executives are more pessimistic about the outlook for the 

manufacturing sector than the economy, with slightly less than 

half (47%) expressing optimism.

The key factor dampening the manufacturing outlook is the 

lack of customer demand, which was cited by nearly half of 

respondents (45%) as the greatest challenge to the expansion of 

their companies. 

For more on the survey, visit www.bakertilly.com/userfiles/

News%20Release-MfgSurvey-072109.pdf (case sensitive).

http://www.qualityprogress.com
http://www.bakertilly.com/userfiles/News%20Release-MfgSurvey-072109.pdf
http://www.bakertilly.com/userfiles/News%20Release-MfgSurvey-072109.pdf
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FUTURE OF QUALITY

NIST, ASQ HOST DIALOGUE 
ON FUTURE OF QUALITY
Organizations and entrepreneurs that have achieved success 

through quality should be held up as examples so they can 

inspire others to pursue quality and organizational excellence 

and make a difference. 

That’s one of the messages that came from discussions 

among business, education and healthcare leaders at a recent 

summit hosted by the National Institute of Standards and Tech-

nology (NIST) and ASQ.

Leaders from high-profile companies and organizations—

such as Motorola, Google, IBM, Best Buy, Pfizer and Hewlett-

Packard—participated in the event and talked about the future 

of quality and what directions quality can take to make a lasting 

impact on business and industry.

NIST and ASQ were preparing a complete report of the 

dialogue that took place at the June meeting and planned to 

release the report soon. 

keepingcurre nt
DATA QUALITY

BUSINESSES STILL STRUGGLE 
WITH DATA QUALITY
Large businesses continue to struggle with measuring and 

maintaining data quality, according to a recent Pitney Bowes 

report.

While many survey respondents said good quality data was 

a major corporate asset, they also admitted that measuring and 

improving data quality across a business remains challenging. 

The lack of interest from top executives was cited most often 

as the barrier to data-quality initiatives.

Of the companies surveyed, 37% said they have a data-quali-

ty initiative in place, and 17% said they have no plans to begin a 

data-quality initiative. 

For more details 

from the report, 

titled “The State of 

Data Quality Today,” 

visit http://gw.vtrenz.

net/?hok8w99t1r.

QWho’s Who in 
NAME: Nada Y. Fida.

RESIDENCE: Jeddah, Saudi Arabia.

EDUCATION: Fida holds a bachelor’s 

degree in microbiology from King 

Abdul-Aziz University in Jeddah, Saudi 

Arabia, and a master’s degree in total 

quality management from the Arab 

Academy for Science, Technology and 

Maritime Transport in Alexandria, Egypt. 

CURRENT JOB: Fida works as a laboratory analyst for Saudi 

Arabian Airlines (the national carrier of the kingdom) Medical 

Services, responsible for its quality management system and 

preparation activities for certifying the laboratory to ISO 17025. 

ASQ ACTIVITIES: Fida has been an ASQ member since 2007.

OTHER ACTIVITIES/ACHIEVEMENTS: Recently, Fida partici-

pated in the second Quality Conference Dubai. She has been 

appointed as a consultant for the International Academy for 

Training. She is a quality management systems lead auditor, 

certified by the International Registrar of Certified Auditors to 

ISO 9001, an environment management systems lead auditor 

to ISO 14001 and a professional certified trainer from Canada. 

    Fida is also a member of the Saudi Quality Council and the 

International Training Academy of Canada. To promote qual-

ity awareness among women in the Saudi community, Fida 

volunteers her time and speaks at public and private education 

institutions. 

RECENT HONOR: Star lady of the week in the Okaz newspaper 

in June.

PUBLISHED: More than 30 presentations and lectures on dif-

ferent quality topics, including quality and education, in Saudi 

Arabia and the Arabian Gulf region.  

QUALITY QUOTE: Quality professionals and practitioners must 

work hard to influence public opinion on the relevance and 

importance of quality issues. My personal and ultimate goal is 

to transfer methods and approaches from different cultures to 

enable successful implementation and deployment of quality 

programs and applications in Saudi Arabia.  

http://gw.vtrenz.net/?hok8w99t1r
http://gw.vtrenz.net/?hok8w99t1r
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keepingcurrent
shortruns
COMPANIES THAT CERTIFY recyclers of 

electronic equipment under the Environ-

mental Protection Agency’s Responsible 

Recycling Practices now can be accredited 

by the ANSI-ASQ National Accreditation 

Board. For more information, visit www.

anab.org.

SKATEPARK OWNERS AND OPERA-

TORS, as well as equipment designers and 

manufacturers, will be the users of a new 

American Society for Testing and Materials 

(ASTM) standard. ASTM F2334, Guide for 

Above Ground Public Use Skatepark Facili-

ties, was developed by subcommittee F08.66 

on sports facilities. The standard addresses 

basic safety and performance requirements 

related to skatepark equipment within an 

above-ground public skatepark facility. For 

details, visit http://astmnewsroom.org/ 

default.aspx?pageid=1844.

healthcare 

Joint conference set
ASQ and the Society of Health Systems (SHS) are 

planning a joint conference early next year focused on 

healthcare quality and process improvement.

Healthcare quality professionals, performance 

improvement specialists and other healthcare pro-

fessionals are invited to gather Feb. 25-28, 2010, in 

Atlanta for education sessions, daily workshops and 

the chance to network with one another. 

SHS, a society within the Institute of Industrial 

Engineers, is the largest professional association 

focused on the needs and advancement of health-

care performance improvement professionals and 

concepts.  

More information about the conference and the re-

lated activities will be available in the coming months 

at www.shsweb.org and www.asq.org. 

		     

Quick Poll RESULTS
Each month at www.qualityprogress.com, visitors 

can take a short, informal survey, and we post the 

results. 

Here are the numbers from the most recent Quick Poll:

”What has the biggest impact on customer satisfaction?”
•	 Quality of the product or service. 				         81.7%

•	 Price of the product or service.				            10%

•	 Competition’s offerings.					            4.3%

•	 Current economic climate.					              4%

Visit www.qualityprogress.com for the most recent poll question posted:

”Is Six Sigma on the way out?”

•	 Yes. 				         

•	N o.

• 	 Can’t predict.

BE SOCIAL
There’s more to QP online than just the magazine’s website. Join the Quality 

Progress magazine group on LinkedIn, become a fan of Quality Progress on 

Facebook or follow QP editors on Twitter (ASQ_Seiche, ASQ_Mark, ASQ_Brett 

and ASQ_Nicole). It’s just another way to stay connected to QP and other qual-

ity professionals to answer questions or discuss today’s hot topics.

QP

AWARDS 

FEIGENBAUM HONORED BY
RUSSIAN QUALITY GROUP

The Russian Organization for Qual-

ity (ROQ) has awarded Armand V. 

Feigenbaum with the group’s Ilyin 

Medal for his scientific expertise 

and contributions to quality man-

agement.

Genady Petrovitch Voronin, presi-

dent of ROQ, awarded Feigenbaum 

the medal, which is named after 

Ivan Aleksandrovich Ilyin, a Russian 

philosopher and futurist considered 

“the poet laureate of the modern Russian quality movement.”

Established in 2001, the ROQ is one of the newest quality organizations 

in the world.

http://www.qualityprogress.com
http://www.qualityprogress.com
http://www.qualityprogress.com
http://www.shsweb.org
http://www.asq.org
http://astmnewsroom.org/default.aspx?pageid=1844
http://astmnewsroom.org/default.aspx?pageid=1844
http://www.anab.org
http://www.anab.org
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ASQNews
STUDY GUIDES  Handbooks to help 

prepare for each of ASQ’s 14 certifica-

tion exams have been released. Each 

of the 14 handbooks is organized 

to reflect the respective bodies of 

knowledge and includes sample ques-

tions and exams. Prices of the books 

range from $69 to $139. Call ASQ at 

1-800-248-1946 for specific pricing 

and ordering information. 

AUDIT CONFERENCE  ASQ’s Audit 

Division will hold its 19th annual 

conference Oct. 15-16 in Tucson, AZ. 

The conference will focus on the 

auditor’s role in achieving an effective 

audit result to provide management 

with accurate data to make decisions. 

Visit www.asq.org/conferences/audit/

index.html for more information.

CGW AWARDS GRANT  The Part-

nership for Education in Ashtabula 

County (PEAC) in Ohio has received 

a $15,000 Community Good Works 

(CGW) continuation grant, the largest 

education grant awarded by ASQ and 

the second CGW grant presented to 

PEAC for its community partnership 

initiative. The program supports qual-

ity improvement efforts in five school 

districts. For more information about 

the grant criteria and application pro-

cess, visit www.asq.org/communities/

good-works.

PACT WITH WUHAN  ASQ has signed 

an agreement with the Institute of 

Quality Development Strategy (IQDS) 

of Wuhan University in China to coop-

erate in academics, project research 

and student involvement. As part 

of the pact, ASQ agreed to make its 

quality body of knowledge and related 

material available to IQDS. Find details 

at www.asq.org/media-room/ 

press-releases/2009/20090720- 

wuhan-university.html.  

CONNECTING TO BRAZIL  Former 

ASQ President Jerry Mairani was a 

keynote speaker at the 10th Interna-

tional Congress for Change Manage-

ment and the 14th Quality Awards 

event held recently in Porto Alegre, 

Brazil. About 2,500 people attended. 

ASQ’s Food, Drug and Cosmetic Divi-

sion hosted an exhibit at the event, 

the first time it had done so in Brazil.

keepingcurrent
CAPITOL

Mr. Pareto Head    By Mike Crossen

asq: healthcare  
reform requires  
improvement tools 
Process improvement tools must be used to free 

up resources to meet the wide-ranging aims of 

healthcare reform efforts in the United States, ASQ 

representatives recently told members of Congress.

In a white paper delivered during recent commit-

tee meetings on Capitol Hill, ASQ outlined five areas 

of healthcare reform most in need of attention: 

waste, incentive alignment, IT implementation, sus-

tainable culture change and workforce education. 

Breakthroughs in healthcare reform can result 

from approaching the situation like a company 

might approach designing a new product that is 

less costly and more effective, ASQ contends in its 

white paper. The document was developed by the 

ASQ Healthcare Division as part of ASQ’s advocacy 

efforts in Washington, D.C.

To read the paper or an executive summary,  

visit www.asq.org/advocacy/issues-actions/ 

20090806-quality-healthcare-reform.html.

Capitol Q is a regular Keeping Current feature that 

highlights ASQ’s advocacy efforts with government 

leaders. More information can be found at ASQ’s Ad-

vocacy Room at www.asq.org/advocacy/index.html.

Q

http://www.asq.org/advocacy/index.html
http://www.asq.org/communities/good-works
http://www.asq.org/communities/good-works
http://www.asq.org/media-room/press-releases/2009/20090720-wuhan-university.html
http://www.asq.org/media-room/press-releases/2009/20090720-wuhan-university.html
http://www.asq.org/media-room/press-releases/2009/20090720-wuhan-university.html
http://www.asq.org/conferences/audit/index.html
http://www.asq.org/conferences/audit/index.html
http://www.asq.org/advocacy/issues-actions/20090806-quality-healthcare-reform.html
http://www.asq.org/advocacy/issues-actions/20090806-quality-healthcare-reform.html


In 50 Words 
Or Less 
•	 Critics of Six Sigma say 

the method can stifle in-
novation and creativity, 
and it doesn’t necessar-
ily improve an organiza-
tion’s performance.

•	 Organizations must 
deploy an array of pro-
cess management tools, 
not just Six Sigma, and 
embrace disruptive in-
novation and change to 
adapt to new products 
and processes.

by I. Elaine Allen and 
Thomas H. Davenport



Six Sigma has many meanings. In its simplest context, Six Sigma can be 

defined statistically as the attempt to achieve near perfection by having no more than 3.4 

errors per million opportunities or being 99.997% correct (or defect-free). 

In business, Six Sigma can be defined more holistically as the total process an orga-

nization follows to achieve this near-perfection level with respect to defects, opportuni-

ties or some other measurable quantity. For some organizations, Six Sigma is simply an 

effort to streamline business processes. Many organizations in the past 30 years have 

embraced this broader notion of Six Sigma as a way to improve quality and reduce costs.  
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six sigma

To compose 
a business 
solution, 
sharpen your 
Six Sigma 
approach, 
complement 
it with other 
methods

 Tune
  uP
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During the last 10 years, and especially in the last 

three, increasing criticism has been heaped on the Six 

Sigma approach. Specific criticisms include:

•	 Six Sigma necessitates a top-down adoption pro-

cess by senior executives.

•	 The lean philosophy has made Six Sigma unnecessary.

•	 Six Sigma only can be implemented using a team 

approach and specially trained project teams.

•	 There’s extensive work and investment required 

to train and educate Green Belts (GB), Black Belts 

(BB) and Master Black Belts (MBB) about special 

terms and definitions for the Six Sigma process.

•	 Implementing Six Sigma lacks an information sys-

tems approach.    

•	 Six Sigma fails to give enough attention to (and 

sometimes ignores) the human factor in process 

change.

•	 Six Sigma can hinder innovation and strategic 

change.

Are these legitimate claims? Is Six Sigma in need of 

an overhaul? What can we do to sharpen the approach 

and make it more effective? After outlining a basic Six 

Sigma implementation, we’ll further explore some of 

these downsides and offer a hybrid approach using Six 

Sigma and methods of process innovation.

Six Sigma defined
Arguably, Six Sigma has become one of the most popu-

lar management methods since Motorola Inc. intro-

duced it in 1986 as a statistical method to reduce varia-

tion in electronic manufacturing processes. 

Today, the term Six Sigma is used as an all-encom-

passing business performance method all over the 

world in all types of organizations, institutions and 

corporations. In a Bain & Co. global survey of execu-

tives on management trends earlier this year, about 

one-third of executives reported their companies use 

Six Sigma.1 

According to Motorola, Six Sigma has three different 

levels: its metric definition, as a method to achieve the 

3.4 metric and as a management system.2 Outside Motor-

ola, of course, the term is used in many different ways.

Almost a decade after Motorola took the Six Sigma 

plunge, General Electric (GE) implemented the ap-

proach and made a well-publicized splash. Then-CEO 

Jack Welch contended Six Sigma had saved GE more 

than three-quarters of a billion dollars by 1998.3 More 

organizations wanted to dive in and were buying in 

to the concept, and Six Sigma became a branded cor-

porate management initiative for manufacturers and 

others. Today, Six Sigma has become an industry in 

its own right, involving training, consulting and imple-

mentation of Six Sigma programs.

As a mathematical metric, Six Sigma can be used 

as a scale for quality. As a methodology, Six Sigma has 

evolved from a metric to a way to examine process im-

provement in an organization and understand how to 

sustain that improvement. This business improvement 

method focuses on:

•	 Understanding and managing customer require-

ments. 

•	 Aligning key business processes to achieve those 

requirements.

•	 Using rigorous data analysis to minimize variation 

in those processes. 

•	 Driving rapid and sustainable improvement into 

business processes. 

In its broad conception, Six Sigma became a total 

business system model for process improvement to 

help organizations: 

•	 Align their business strategies to critical improve-

ment efforts. 

•	 Mobilize teams to attack high-impact projects for 

continuous improvement. 

•	 Accelerate improved business results.

•	 Oversee these efforts to ensure improvements are 

sustained.

The most common, well-defined approach to achiev-

ing Six Sigma results is the define, measure, analyze, 

improve and control (DMAIC) process. This approach 

is similar to Walter Shewhart and W. Edwards Dem-

ing’s4 plan-do-check-act (PDCA) cycle, but it has more 

well-defined stages. 

DMAIC was designed as a method for leaders to 

prioritize potential improvement projects based on the 

probability that such projects would result in finan-

cial benefit to the organization,5 making it a top-down 

approach to continuous improvement. The DMAIC 

process is deemed a success if, when implemented, it 

identifies and eliminates waste in an organization. It 

generally results in incremental (1% to 10%) improve-

ments in the business processes (usually relatively 

small) where it is applied.

Techniques implemented within the Six Sigma pro-

cess are neither statistically sophisticated nor neces-

sarily high tech. Instead, they are consistent measures 
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applied within the DMAIC rubric. Six Sigma employs 

a handful of methods and a small group of in-house 

technical leaders to become an implementaton team 

trained at a high level of proficiency in the application 

of these techniques. Buy-in from the top of the organi-

zation and education of the entire organization, how-

ever, is essential for a Six Sigma project to succeed. 

Organizations also must invest in training BBs and edu-

cating all employees.

The following steps are also necessary to success-

fully implement a Six Sigma project: 

•	 Senior leaders must initially be trained in Six Sigma 

principles and tools needed to prepare their organi-

zation for success.  

•	 In manufacturing and customer-relations areas, 

systems are developed to stay in close contact with 

customers, employees and suppliers. Methods of 

obtaining and evaluating customer, employee and 

supplier input must be developed.

•	 Remedial-skills education must be provided to en-

sure adequate levels of literacy and numeracy are 

possessed by all employees. 

•	 A framework for continuous process improve-

ment—which includes a system of indicators for 

monitoring progress and success—must be devel-

oped. These metrics are designed around the orga-

nization’s strategic goals.

•	 Business processes to be targeted are chosen by 

management, and Six Sigma projects are conducted 

to improve business performance linked to measur-

able financial results. This requires knowledge of 

the organization’s abilities and constraints.

•	 Six Sigma projects are conducted by individual em-

ployees and teams led by GBs and assisted by BBs 

who must be trained and certified in advance.

Six Sigma can be viewed as a rigorous and highly 

structured approach to eliminating waste and intro-

ducing efficiencies and consistencies. It is also a de-

manding form of a change program, requiring high lev-

els of commitment and resource deployment.

Hitting the wrong notes
As mentioned earlier, critics have argued Six Sigma is 

less than beneficial for companies to implement for the 

following reasons: 

It stifles innovation: As advocated by Motorola 

and GE, Six Sigma should permeate every area of an 

organization and be implemented with efficiency and 

consistency. In the implementation of a top-down, 

systematic approach to customer relationships and 

production, however, innovative thinking may be sac-

rificed or lost. This suggestion is based on Six Sigma’s 

structured work processes and low tolerance for risk. 

Six Sigma is designed to inject more efficiency and 

productivity into an organization or company system 

and, in doing so, to reduce variability. Innovation and 

entrepreneurial behavior, however, foster the opposite 

culture, focusing more on new markets, technologies 

and business models.6 Some companies, such as 3M, 

adopted Six Sigma but later backed away because of 

its perceived negative impact on innovation.7 This oc-

curs despite the existence of variations of Six Sigma 

intended to address innovation and product develop-

ment, such as design for Six Sigma.8 

It’s a program, not a philosophy: In terms of com-

petition in an industry, all companies are pressured to 

adopt a program such as Six Sigma to systematically 

improve their businesses. But this improvement may 

reach a threshold in which further incremental im-

provement is either impossible or costly.9 

Six Sigma is a program that is fitted to the organiza-

tion rather than a management philosophy10 for future 

growth. Since 1986, newer tools, such as lean, have 

been introduced and are closer to a management phi-

losophy than a management tool. Six Sigma is an ex-

clusionary approach that, while endorsed from the top 

down, is implemented by a specialized project team 

with its own hierarchical designations, and the rest of 

the members of the organization are bystanders to this 

project and process. In an ideal approach to quality, all 

employees should be process improvers.11 

six sigma

Six Sigma strategy and other process control 
methods can be integrated with an organization’s 
pursuit of breakthrough innovation. 
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It is possible, however, to implement only one or 

two aspects of the Six Sigma process, such as Six Sig-

ma Lite.12 That may limit the sustainability of the im-

provements. Success is often short term because most 

Six Sigma tools do not consider all factors that may 

impact the long-term sustainability of those improve-

ments. Even a comprehensive approach to Six Sigma 

(and lean) does not sufficiently address the human ele-

ment in organizations and recommends behavioral ap-

proaches to change should be incorporated in order to 

ensure sustainability.13

There are limits to its success: Another short-

coming of the classical Six Sigma approach is that it 

does not attempt to achieve radical change in broad, 

cross-functional business processes. While such radi-

cal change has a high risk of failure,14 in some situa-

tions it may be necessary to achieve business objec-

tives. Some firms, including Motorola, have added 

components to Six Sigma to address more radical 

forms of process change. 

Since Six Sigma’s inception in the 1980s, there have 

been incredible changes in information systems and IT 

infrastructure. An entire class of technologies, known 

as business process management (BPM) tools, exist to 

map, monitor and manage workflow in business pro-

cesses.15 Other important technologies, such as enter-

prise resource planning (ERP) systems, can provide 

substantial levels of support for business processes, as 

well as constraints on designing and improving busi-

ness processes.16 Classical Six Sigma, and most vari-

ants of it, do not incorporate or take advantage of any 

of these IT tools. 

Substandard bottom-line results: Perhaps most 

important, Six Sigma may not actually improve an 

organization’s performance—at least as measured 

by stock price. After a firm implements Six Sigma, 

it’s usually assumed the firm’s stock price will rise or 

outperform the S&P 500 index. But there are mixed 

results.

Critics often point to one nonrandom study of 58 

companies following purported Six Sigma implemen-

tations. The survey showed 91% of these companies 

underperformed compared to the S&P 500.17 Some 

have argued, however, the survey’s examination peri-

od of the company’s stocks was too short. In a smaller 

sample of firms, 95% of them outperformed the S&P 

500.18 Both sides agreed, however, that an evaluation 

of the fidelity of the Six Sigma implementation at these 

companies may show wide variability in adherence to 

the methodology, and such high-level studies are like 

comparing apples to oranges.

Perfect harmony
If Six Sigma is going to thrive in the new millennium, it 

must take on one of two different attributes. 

It can become a term that encompasses broad pro-

cess improvement tools, such as lean, total quality 

management (TQM), business process reengineering, 

“Work-Out” (a highly participative process improve-

ment approach used by GE) or IT-enabled business 

process management.

Or it can be a well-defined but narrow tool to be ap-

plied when and where appropriate.

The overarching concept has become the most 

common approach. The Babson College Institute for 

Process Management surveyed 35 companies in 2005 

and found that more than one-third had a unified ap-

proach to process management (though not all of them 

referred to it as Six Sigma). The rise of lean Six Sigma 

approaches—which are employed by GE, Kodak, Xe-

rox, the U.S. Army and many other organizations—is a 

partial version of this trend.

If an organization chooses to adopt the narrowly 

defined version of Six Sigma, it should probably focus 

on the original orientation of the term—a statistically 

focused approach to reducing product defects. Most 

organizations would still need additional approaches 

to process improvement and quality, but at least there 

would be less confusion about what the Six Sigma ap-

proach means. 

Overall, an organization must be prepared and skill-

ful to deploy variations of process management initia-

tives—implementing disciplined process management 

tools such as Six Sigma but also valuing disruptive 

innovation and change to develop new products and 

processes. Balancing these objectives isn’t easy. It re-

quires discipline to improve current business opera-

tions to be competitive in the short term while explor-

ing innovative changes for the long term.

Translating this ambidextrous approach into prac-

tice may take several approaches. It may mean not 

implementing Six Sigma as a solution in all areas of 

an organization or training managers to handle the 

inconsistencies between innovation and efficiency. It 

may mean implementing or fostering adherence to one 

approach followed by the second approach.  
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GE is a good example of a company that values 

what Chairman and CEO Jeff Immelt calls “imagina-

tion breakthroughs” and continuous process improve-

ment with strong buy-in at all levels.19 

This ambidextrous approach may mean employing 

a broad approach to process improvement and quality 

that includes incremental process improvement and 

radical process innovation in the overall toolkit. 

Johnson & Johnson, for example, employs this 

broad approach in its “Process Excellence” program. 

Its process improvement tools draw from Six Sigma, 

lean and its own “Design Excellence” approaches. 

The primary drawback of this approach is that prac-

titioners need to be familiar with a broad array of 

tools and need to know which tools to apply in what 

circumstances. Some companies may also find it more 

difficult to engage the attention of their managers and 

employees with a “non-branded” approach.

There is solid evidence that Six Sigma strategy and 

other process control methods (TQM, lean and ISO 

9000) can be integrated with an organization’s simulta-

neous pursuit of breakthrough innovation. 

Researchers studied 35 companies that attempted 

to embrace process control and breakthrough inno-

vation.20 Organizations that initially implemented Six 

Sigma in at least some of their business areas were 

successful 90% of the time in introducing innovation 

within their organization. Organizations pursuing inno-

vation in the absence of any process control implemen-

tation were successful less than 35% of the time.

This implies there’s added synergy between Six 

Sigma processes and fostering innovation when imple-

mented within the same organization. The discipline of 

a Six Sigma-oriented process improvement program 

seems to provide a fruitful context for later innovation 

efforts. 

This suggests Six Sigma should be implemented 

carefully and only within appropriate areas of the orga-

nization, but innovation should also be fostered. When 

an organization becomes ambidextrous, this will pro-

vide competitive advantage in both areas.  QP
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In 50 Words 
Or Less 
•	 After a decade of wide-

spread use, there are 
still questions about Six 
Sigma’s impact.

•	 Quality professionals 
have benefited from the 
method’s popularity but 
run the risk of diluting 
its impact.

•	 With a few precautions, 
it’s possible to keep 
Six Sigma from being 
another flavor of the 
month.

What Six Sigma has 
accomplished and 
whether it’s on the 
way out

by A.H. “Jack” West



Critical
Has Six Sigma been a good thing? 

While this is a straightforward question, there 

isn’t a simple answer.

An attempt to find an answer may include 

the use of several surrogate indicators—but, as 

I’ll prove later, none of those provide the clear, 

convincing, comprehensive answer for which 

we’re looking. Nonetheless, I believe those 

indicators provide evidence that illuminate the 

subject.

Because just about everyone involved in 

the quality profession has an opinion about 

Six Sigma, it’s possible the answer to the 

question depends on whom you ask. It’s also 

possible the more important question is what 

can be done to strengthen Six Sigma. But 

more on that later, including a thought experi-

ment that may illuminate a few things. First, 

it’s important to make a few distinctions about 

Six Sigma.
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During the last decade, Six Sigma has been one of 

the quality movement’s most, if not the most, widely 

deployed and extensively written-about methods. QP’s 

first article on Six Sigma appeared in 1998, so it’s safe 

to assume that with more than a decade of coverage, 

readers are familiar with the basic aspects of Six Sig-

ma and with its more recent iteration, lean Six Sigma 

(LSS).

Time for an intervention
That being said, I would like to draw a distinction be-

tween the technical LSS method used by belts to make 

breakthrough improvements and the LSS method used 

as a strategic organizational intervention.

In the case of the latter, LSS starts with a business 

leader directing its implementation. Responsibilities 

are assigned, resources allocated and accountability 

established. Projects are selected, assigned and man-

aged by a Champion, who is accountable for the over-

all success of LSS within the organization. Belts are 

assigned to projects that implement the define, mea-

sure, analyze, improve and control (DMAIC) method to 

make dramatic improvements to a process.

Regular project reviews are conducted by the lead-

ership team, and the results of the LSS program are 

an integral aspect of the organization’s balanced score-

card. Lessons learned and improvement techniques 

developed on one project are rapidly adopted across 

the enterprise. Iconic examples of this type of LSS im-

plementation include Motorola, AlliedSignal, General 

Electric (GE) and Bank of America.

An alternative implementation is undertaken by or-

ganizations that learn of others’ successes using LSS 

and try to implement it without investing in the sup-

port infrastructure required to capitalize on a full-scale 

implementation.

This approach involves training one or a small 

cohort of individuals as Black Belts or Green Belts. 

These individuals have the ability to implement the 

DMAIC method to make dramatic improvements to 

a process. In many cases, however, they do not have 

properly defined projects, effective project reviews 

or the support infrastructure afforded by a full-scale 

deployment.

Under these conditions, the impact of projects on 

defined business objectives is considerably weakened. 

This has been supported by a recent survey published 

in Six Sigma Forum Magazine that found the leading 

causes of LSS project failures are lack of management 

support and the projects not being linked to finances.1

Anecdotal and personal evidence suggest that many, 

if not most, trial interventions fail to achieve their de-

sired effect. This is primarily due to the organization’s 

lack of a structured forcing function that selects appro-

priate LSS projects, manages them to completion and 

disseminates the results across the enterprise.

LSS interest
LSS has been and continues to be the subject of consid-

erable press coverage and thus has been characterized 

as everything from a boon to productivity, effective-

ness and organizational performance to an innovation 

killer and a gigantic waste of resources.2 As a result, 

there’s plenty of evidence on both sides of this contro-

versy that allows quality practitioners to draw some 

conclusions and learn a few lessons.

The interest within the community of quality prac-

titioners has been strong, as several indicators show. 

For example, LSS has been the subject of a large num-

ber of articles within the quality community. In fact, 

the total number of published works on LSS in the 

industry’s four leading magazines, including this one, 

more than doubled—from 13 in 2001 to 34 in 2002—be-

fore dropping off in the last four years. 

Another indicator of interest in LSS by quality prac-

titioners is the number of people taking the Certified 

Six Sigma Black Belt and Certified Six Sigma Green 

Belt examinations, which have shown a steady in-

crease (see Figure 1).

LSS has also become a hot topic at the World Con-

ference on Quality and Improvement (formerly the An-

nual Quality Congress) and ASQ’s Lean Six Sigma Con-

People taking BB, GB exams   /   figure 1
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ference, as shown by the number of papers presented 

(see Figure 2).

The general press has also taken notice of LSS, as il-

lustrated by Figure 3, which shows the relative number 

of articles published by year.3

The number of books covering a subject naturally 

tends to follow the trend of papers and articles pub-

lished. The chart in Figure 4 bears this out and shows 

the number of books recorded at the Library of Con-

gress with Six Sigma in the title.

Brace for impact
It has been established that LSS has generated a lot 

of interest and activity among the general business 

community, as well as the practitioners of the quality 

sciences. The next issue that needs to be resolved is 

whether LSS has a positive impact on organizations 

that implement it or on the quality practitioners who 

employ it.

Let’s look at the evidence for organizations first. The 

literature is replete with articles and books about the 

savings reaped by organizations that implemented LSS 

as a strategic initiative. This evidence appears in virtu-

ally all segments of the economy and is so ubiquitous 

and pervasive that there is no need to recount it here.

We’ve all heard the mantra that correlation does not 

prove causality, and I’m not attempting to circumvent 

that. It may be instructive, however, to determine if the 

stock prices of companies that are most frequently as-

sociated with LSS have benefited from that relationship. 

When we look at the stock prices of the iconic or-

ganizations—Motorola, Bank of American and GE—

compared to the Standard and Poor’s (S&P) 500 index, 

it appears their performances have not been outstand-

ing (see Figure 5, p. 26).

Considering the performance of these iconic LSS 

organizations relative to a well-established bench-

mark, we find they have not outperformed the market. 

Certainly, there are lurking variables and exogenous 

factors in each of these cases, but the evidence is com-

pelling that implementing LSS did not prevent these 

companies from befalling the same fate as their peers.

What does it all mean?
Based on the evidence presented, it’s easy to come to a 

few conclusions. The evidence that LSS has generated 

a great deal of interest in the quality community and 

in the general business world is compelling. There is 

also a large body of anecdotal evidence that LSS has 

made major contributions to enhancing organizational 

performance.

In the quality realm, LSS has been very good to 

many quality practitioners by:

Six Sigma
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conferences   /   figure 2

0

5

10

15

20

25

30

35

40

ASQ World Conference on Quality and Improvement
ASQ Lean Six Sigma Conference

200019991998 20092001 2002 2003 2004 2005 2006 2007 2008

LSS articles published 
by year   /   figure 3

199419921990 20081996 1998 2000 2002 2004 2006

Six Sigma books at the Library 
of Congress   /   figure 4

19941992 20081996 1998 2000 2002 2004 2006
0

5

10

15

20

25

30

35

45

40



QP  •  www.qualityprogress.com26

•	 Renewing interest in the quality arts and sciences.

•	 Establishing a tested, proven and widely recognized 

framework for the use of quality tools.

•	 Creating the demand for a large number of user-

friendly software packages that enable practitio-

ners to perform complex calculations and simula-

tions.

•	 Providing quality professionals access to and cred-

ibility with top managers of many organizations.

But the benefits quality practitioners have realized 

over the years are hardly limited to LSS. We have also 

benefited from waves of organizational interest and 

management attention that resulted from quality cir-

cles, total quality management (TQM), ISO 9000 and the 

Malcolm Baldrige National Quality Award.

 My concern is that we have moved from each of these 

very worthwhile methods to the next without quantify-

ing the impact of or fully capitalizing on the opportuni-

ties each has afforded us. These failures are illustrated 

by the inability to respond to the following questions:

1.  How, if at all, did organizations that adopted TQM 

outperform the organizations that did not adopt it? 

2.  Which aspects of quality circles are effective within 

the North American culture, and which are not?

3.  Is the quality of the products and services produced 

by companies registered to ISO 9000 superior to 

similar companies that are not registered? 

I submit that unless and until quality practitioners 

develop the tools to anticipate and respond to these 

questions, the discipline will not be held in the same 

esteem as the practitioners of other disciplines that al-

ready have the ear of business executives.

How to move forward
The following are some suggestions for how to keep 

LSS from being just one more wave of interest, assum-

ing it’s not too late (some would say it is).

1. Quantify the contributions to our organiza-

tion’s success. We must do this in the well-es-

tablished language of management: money. Mikel 

Harry, one of the original architects of Six Sigma 

at Motorola, teaches that the scorekeeper for LSS 

should use the established and generally accepted 

methods of financial analysis, not just those created 

by the quality field. This is a message we have failed 

to heed far too often.

2.	 Apply our skills to make improvements in all 

parts of the organization. We can’t limit our abili-

Six Sigma companies 
vs. S&P 500   /   figure 5
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ties to operations in which processes are the most 

obvious and, thus, are easiest to analyze and improve.

3.	Refine our analysis and presentation skills. 

We must be able to demonstrate the links between 

quality, customer satisfaction, return on investment 

and social responsibility. If we can’t present a cred-

ible business case, we can’t demonstrate the value 

proposition of the quality initiative for executives.

4.	Stay up to date. We need to be clued in to the lat-

est developments in process improvement methods 

and be able to relate the potential impact of those 

methods to the organization’s critical business ob-

jectives.

5.	Use our analytical, problem-solving and fore-

casting skills. Our organizations constantly face 

strategic decisions that double as opportunities for 

quality professionals to make significant contribu-

tions. In these situations, poor decisions can over-

whelm or cancel the gains that are made from ef-

ficiency or effectiveness improvements. 

6.	Don’t kill LSS by diluting it. Blan Godfrey 

warned several years ago this was the biggest dan-

ger facing LSS. I believe this danger has only grown 

as organizations and individuals seek to do more 

with less during the current economic downturn. 

The benefit of LSS is that those trained in the disci-

pline can see things that are not obvious to every-

one else. Don’t lose this benefit by failing to fully 

implement LSS methods. They must be refined to 

enhance the ability to see things differently. As Ein-

stein said, “We can’t solve problems by using the 

same kind of thinking we used when we created 

them.”4

In closing, here’s a thought experiment that may 

prevent us from being put in a difficult situation when 

we want to evaluate the effectiveness of LSS or anoth-

er initiative sometime in the future. 

You’re employed by a midsize consumer-products 

company that finds itself in competition with another 

firm identical to yours in every way. To distinguish it-

self from the competition, your company adopts LSS 

(or another initiative), with you at the forefront of the 

effort.

•	 What data would you start collecting on the day of 

implementation that, within some reasonable time 

period, would enable you to determine unequivo-

cally the effectiveness of the intervention? 

•	 With your response to the previous question in 

mind, you’re asked to devise a data-collection sys-

tem for your organization that would enable you to 

respond to this question: How have you, your orga-

nization or the initiative contributed to the success 

of the enterprise? 

•	 How will you present these findings to a skeptical, 

manage-by-the-numbers manager who needs to be 

shown that the efforts of the organization actually 

produced value?

Being able to answer those questions is a step in the 

right direction to being better prepared to manage stra-

tegic quality changes in the future.  QP
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Healing power
Have lean and Six Sigma’s effectiveness been diluted, or does your organization use them as they were 
intended? Share your story by using the comment tool on this article’s page at www.qualityprogress.com.

  Poor decisions can overwhelm or cancel 
the gains that are made from efficiency 
or effectiveness improvements.



Extra 
Credit 
Recent data from the Organization for Economic Cooperation and De-

velopment indicate the United States ranks 12th among major industrialized countries 

in higher education attainment.1 Several other countries are close behind. At the same 

time, data from the U.S. Department of Labor suggest post-

secondary education will be more important than ever for 

workers hoping to fill the fastest-growing jobs in the new 

economy.2 

In 2006, the Spellings Commission—named after then-

Secretary of Education Margaret Spellings—issued a com-

prehensive report about the state of higher education in 

the United States called “A Test of Leadership—Charting 

the Future of U.S. Higher Education.”3 It was the cumula-

tive work of several high-level college and industry leaders 

in the United States. Colleges, universities and accredita-

tion institutions anxiously anticipated the results of the 

commission’s yearlong study. 

In 50 Words 
Or Less 
•	 A crisis is looming in the 

nation’s higher educa-
tion system, a commis-
sion recently found. 

•	 A panel of experts rec-
ommended the educa-
tion system embrace a 
strategy of continuous 
innovation and quality 
improvement. 

•	 The Academic Quality 
Improvement Process, 
an accreditation alter-
native for higher educa-
tion institutions, may 
help stave off this crisis.  
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Change in higher education was long overdue, and 

conditions were critical, the commission reported.4 “In 

tomorrow’s world, a nation’s wealth will derive from 

its capacity to educate, attract and retain citizens who 

are able to work smarter and learn faster—making 

educational achievement ever more important for in-

dividuals and for society at large.”5 

The commission’s findings (Table 1) and recommen-

dations (Table 2) serve as a backdrop to the realities of 

quality issues in U.S. higher education today. Even though 

the commission’s report was released three years ago, the 

issues and concerns it identified remain in the spotlight as 

the Obama administration sets its sights on improving the 

state of higher education and community colleges.

One of the changes paramount to improving higher 

education, the commission believed, was that colleges 

and universities must embrace a culture of continuous in-

novation and quality improvement.6 The commission also 

emphasized, however, that accreditation bodies could 

play a pivotal role in re-engineering higher education.

Accreditation one of the keys
Accreditation is the process by which a third-party 

body ensures a college or university meets established 

guidelines and standards as outlined by the U.S. De-

partment of Education.7 In addition, accreditation 

ensures colleges and universities are considered for 

federal and state investment dollars for continual op-

eration and upkeep. Without accreditation, colleges 

and universities are forced to rely primarily on private 

money for ongoing operations and upkeep.  

Six regional accreditation agencies and several spe-

cialized accreditation agencies in the United States per-

form institutional accreditations. The largest is North 

Central Accreditation, with headquarters in Chicago, 

which serves as the accreditation body for degree-

granting institutions of higher education in 19 states.8 

Academic Quality Improvement Process
Before the report was issued, the Higher Learning 

Commission of North Central Accreditation (HLC 

NCA) offered its member institutions an accreditation 

alternative—called the Academic Quality Improvement 

Process (AQIP)—based on continuous innovation and 

quality improvement principles. 

Including elements from Baldrige criteria, total qual-

ity management, continuous improvement, W. Edwards 

Deming’s 14 Points and ISO 9000, AQIP is divided into 

nine categories (see Table 3, p. 33) requiring participa-

tion from the subscribing college or university.

In addition to these categories, AQIP audits compli-

ance to the HLC NCA five criteria required for accredita-

Finding What does the finding mean? 

Education is more 
important.

In today’s knowledge-driven society, higher education has never been more important for full participation in a 
technological, democratic, global society. Now more than ever, change is necessary.

Participation by all is 
an issue.

Many Americans are not prepared to participate in and complete higher education—especially underserved, 
nontraditional groups that are an ever-greater proportion of the population and a major source of new workers in 
the United States.

Prohibitive costing 
issues.

State subsidies are declining, tuition is increasing, and student costs are outpacing inflation and family income. 
Financing systems provide little incentive for institutions to take bold improvement steps, and erosion of public 
confidence seems inevitable.

Broken financial-aid 
systems.

Financial-aid programs at federal, state, institutional and private levels are confusing, complex, inefficient, 
duplicative and often do not direct aid to students who truly need it. Need-based financial aid is not keeping pace 
with rising tuition.

Quality learning 
outcomes.

Even as we must increase quality in learning outcomes and the economic value of education, disturbing signs 
suggest we are moving the wrong way. This decreases the ability of institutions to produce citizens to lead and 
compete in the 21st century global marketplace.

Institutional 
performance 
accountability.

There is inadequate transparency and accountability for measuring institutional performance, which is more and 
more necessary to maintain public trust in higher education.

R&D for new skill 
sets, policies.

Innovations in institutional capacity, effectiveness and productivity are impeded by out-of-touch governmental 
and institutional policies created for simpler workforce needs. More basic research is required to better 
understand new skill sets needed for the future.

Spellings Commission findings   /   Table 1
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tion, which are explained in Table 4 (p. 33). The AQIP 

accreditation path, along with adherence to HLC NCA 

guidelines, functions as a quality assurance system and 

a quality improvement tool to ensure compliance to the 

five accreditation criteria, followed closely by document-

ed evidence of progress in the nine AQIP categories. 

Building on the HLC NCA strengths as defined in 

the five criteria, the nine AQIP categories offer an even 

greater level of detail for continuous improvement. 

HLC NCA accreditation systems can form the baseline 

for even greater robustness toward customer satisfac-

tion and serving all stakeholders.

AQIP in action
The path to AQIP reaccreditation is a multi-step pro-

cess. The institution must already be accredited by 

the HLC NCA through the conventional process and 

have had two comprehensive visits. Institutions are re-

quired to understand continuous quality improvement 

principles and AQIP. Here are steps to consider when 

heading down the AQIP path.

Talk it through: Institutions interested in AQIP are 

encouraged to hold campuswide discussions to stimu-

late conversation and curiosity about the process, to 

understand the work involved and to see if this process 

for reaccreditation serves the needs of the campus and 

stakeholders. This is one of the 14 Points of the qual-

ity system management process outlined by Deming. 

Point 14 states, “Put everybody in the company to 

work to accomplish the transformation. The transfor-

mation is everybody’s job.”9

If the institution chooses to participate in AQIP, 

the date for reaccreditation is scheduled seven years 

ahead rather than the 10-year cycle for traditional re-

accreditation. This allows the institution to participate 

in a full seven-year cycle of AQIP. An AQIP review 

panel evaluates an institution’s application for partici-

pation and, based on several criteria, recommends the 

institution for acceptance in the AQIP. 

Look inside: Upon acceptance, the institution 

completes a preliminary self-assessment that provides 

evidence the organization has looked at itself holisti-

cally as a set of systems and processes, rather than a 

collection of offices, departments, and academic or 

administrative units. During the early stages, part of 

the strength in the process relates to the identification 

and correction of problems based on gap analysis of 

the application process. As with most quality improve-

ment systems, the internal assessments and reviews 

in preparation for external review are one of the key 

strengths. AQIP is no exception, and the early stages 

provide opportunity for such actions. 

Although specific methods will vary by institution, 

participation in AQIP follows a distinctive path. Signifi-

cantly, many of the steps and procedures are consistent 

with HLC NCA systems. Thus, much work already in 

EDUCATION

Recommendation What does the recommendation mean?

More educational opportunity, 
access, success.

Students need increased access to and success in higher education. Increased efforts must be 
committed to improve student preparation and persistence. Non-academic barriers must be removed 
and aid to low-income students increased.

Restructure financial aid and 
costing systems.

Student financial-aid systems must be restructured and new incentives created to improve 
measurement and management of costs and institutional productivity to reduce education costs and 
increase the ability of governments to finance education.

Performance-based 
accountability measures.

Institutions must determine and implement serious measures and metrics to meet performance-based 
challenges. Measures and metrics should not be based on previous reputations and politics, but on a 
robust culture of accountability, transparency and change.  

Transform to a knowledge 
economy.

Academic programs and institutions must transform to meet changes in a knowledge economy and 
use continuous innovation, quality improvement, new pedagogy, curricula and technologies to improve, 
particularly in science and mathematical literacy.

Lifelong higher education, 
continuous learning.

Access to high-quality, affordable education and training must be continuous via national lifelong 
learning strategies to help everyone understand the importance of preparing for and participating in 
ongoing higher education.

Commit strategic resources 
to key knowledge areas.

Increased federal investment is needed to compete globally. There must be a major commitment to 
attract the brightest minds and to create leaders of American innovation in strategic areas such as 
science, engineering, medicine and other knowledge-intensive professions.  

Spellings Commission recommendations   /   Table 2
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place for HLC NCA also can be used for the AQIP. Fig-

ure 1 shows the total process as a process flow chart.

Set strategy: Every institution must complete a 

strategy forum—a facilitated peer review process de-

signed to help it select, critically examine and commit 

to a set of strategies and action projects that will drive 

continuous quality improvement. The institution must 

create action projects designed to strengthen the in-

stitution’s commitment to continuous improvement 

and advance the institution’s goals. Each institution 

concentrates on three or four action projects at a time. 

At least one action project relates directly to AQIP cat-

egory 1, “helping students learn.” Institutions partici-

pating in AQIP file annual updates on the progress or 

completion of their action projects.  

During the first four years of participation, an or-

ganization assembles a systems portfolio. The systems 

portfolio consists of an organizational overview and 

details each of the major systems used to accomplish 

the organization’s mission and vision. The institution 

answers questions related to context, process, results 

and improvements for each of the nine categories. The 

systems portfolio is designed to help the accredita-

Do three or four action projects—
one related to AQIP category 1.

Assemble systems portfolio. 

Systems appraisal portfolio
review.

Site visit quality checkup.

Reaffirmation
of accreditation.

Hold strategy forum—
develop strategy

Complete preliminary
self-assessment.

Accepted?

Submit application to
Higher Learning Commission.

Application
documentation.

Submit self-assessment
documentation.

File annual updates
for review.

Submit systems
portfolio for review.

Receive systems
appraisal report.

Perform gap analysis.

Correct gaps.

To participate in AQIP:

AQIP = Academic Quality 
   Improvement Process

Yes

No

GET INVOLVED  
Additional information about joining AQIP as a peer reviewer can 
be found on the Higher Learning Commission North Central 	
Accreditation website at www.aqip.org.

Total AQIP    /   Figure 1
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tion bureau, and the institution itself, understand key 

strengths and ambitions, challenges and conflicts the 

institution faces.  

Systems checkup: The next step is a comprehensive 

systems appraisal, which is designed to produce a report 

that reflects to the institution its maturity in each of the 

nine categories and provides an incubator for future ac-

tion projects. During the seven-year cycle, AQIP requires 

a site visit—called a quality checkup—from two or more 

trained evaluators. Quality checkups occur in the last 

two years of the seven-year cycle and address the insti-

tution’s compliance with the accreditation criteria.  

Finally, after the seven-year continuous improve-

ment initiative, the organization is ready for its reaf-

firmation of accreditation. This is a summation of 

the current systems portfolio, action project results, 

systems appraisals, review of the five criteria for ac-

creditation and any other interaction with AQIP that 

ultimately results in the reaffirmation of accreditation.

The timing is such that the systems portfolio and ac-

tion projects are reviewed every year. Every four years, 

a systems appraisal and strategy forum are conducted. 

Every seven years, a quality checkup and reaffirmation 

of accreditation are completed. The cycle, like every 

continuous improvement journey, starts again—build-

ing on the success of the past cycle and further refining 

the continuous improvement activities.  

Peer reviewers conduct the system appraisals, ac-

tion project reviews and system portfolio reviews. 

These people may come from academia or the public 

and private sectors, and they are trained to provide 

insightful reviews and recommendations by the AQIP 

leadership team in biannual sessions. 

The inclusion and participation of non-academics 

in particular is considered key to the process, because 

quality systems’ knowledge from outside of academia 

can be integrated objectively and unobtrusively. The 

teams and individual reviews are led by senior team 

leaders who provide counseling and mentoring to ju-

nior reviewers. The mentoring cycle repeats itself, 

building and strengthening the technical capabilities of 

the peer review corps.  

Addressing the quality crisis
As shown in the flow chart and description of main 

EDUCATION

HLC NCA criteria Explanation

1. Mission and integrity. What is the institutional mission, and how do we ensure the mission is accomplished?

2. Preparing for the future. How do we ensure our students are adequately prepared to meet the challenges of the future?

3. Student learning and effective 
teaching.

What teaching strategies are used to ensure learning is occurring, and how do we gauge this as 
outcomes?

4. Acquisition, discovery and 
application of knowledge.

How do we ensure more than mere memorization of facts and figures occurs based on 
discovery and application of knowledge? 

5. Engagement and service. How do we ensure lifelong engagement of our students and faculty in a community of service?

HLC NCA = Higher Learning Commission of North Central Accreditation

HLC NCA five criteria for accreditation   /   Table 4

AQIP category Explanation

1. Helping students 
learn.

How do we ensure students are learning? What 
support is provided, and how do we know it is 
working?

2. Accomplishing other 
distinct objectives.

What objectives are unique to a specific area of 
study or inquiry in the student’s major?

3. Understanding 
students’ and other 
stakeholders’ needs.

Aside from students, who else are stakeholders, 
and how do we ensure their needs are being met?

4. Valuing people. How do our policies, systems and procedures 
ensure and demonstrate we place the highest 
value on our people?

5. Leading and 
communicating.

How do we ensure consistent, effective leadership 
and communication in our community and for 
preparing students in the future?

6. Supporting 
institutional 
operations.

How do we engage all students, faculty and staff in 
supporting and enhancing institutional operations?

7. Measuring 
effectiveness.

What characteristics are identified and metrics 
used to measure our successes, and how are data 
collected, analyzed and documented?

8. Planning continuous 
improvement.

What policies, procedures and systems are in place 
to engage all in strategic planning for the future?

9. Building collaborative 
relationships.

What collaborative efforts have been built or are 
being built with our stakeholders, and how do we 
support and grow them?

AQIP = Academic Quality Improvement Process

AQIP nine categories   /   Table 3
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processes, the innovative AQIP approach to reaccredi-

tation holds much promise in addressing many of the 

recommendations made by the Spellings report. AQIP 

can be one possible systematic approach to help ensure 

innovation and continuous quality improvement in the 

nation’s higher education system. 

Table 5 provides a matrix that combines the Spellings 

Commission findings and recommendations, HLC NCA 

criteria and AQIP’s nine categories. All of this is provided 

in a context of relationships that must be built around 

quality systems and improvement strategies during a 

long-term process. 

While it may be clear to quality professionals that 

these relationships and systems can be a foundation for 

long-term improvement in higher education, the true test 

must be made by academic leaders themselves. QP
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Spellings 
Commission 
recommendation

HLC NCA criteria AQIP category AQIP process step and 
possible opportunity

Spellings Commission finding 
in context of AQIP and other 
relationships

More educational 
opportunity, access, 
success.

Mission and integrity. Understanding 
students’ and other 
stakeholders’ needs.

Application, strategy 
forum, gap analysis, 
quality checkup.

Education is more important: AQIP 
places this at the forefront of its 
institutional mission and considers it 
the main driver for all.

Restructure financial 
aid and costing 
systems.

Preparing for the 
future.

Supporting 
institutional 
operations, leading 
and communicating.

Strategy forum, gap 
analysis, action projects, 
quality checkup.

Participation by all is an issue: 
Structure of institution is pushed 
to consider future, financial aid and 
costs reconsidered.

Performance-based 
accountability 
measures.

Student learning and 
effective teaching.

Helping students 
learn, valuing 
people, measuring 
effectiveness.

Strategy forum, gap 
analysis, action projects, 
quality checkup.

Prohibitive costing issues: 
Performance is tied to student 
learning and assessed as potential 
gaps for improvement.

Transform to a 
knowledge economy.

Acquisition, discovery 
and application of 
knowledge.

Accomplishing 
other distinctive 
objectives.

Action projects, systems 
portfolio and appraisal, 
quality checkup.

Broken financial-aid systems: 
Transformation can only come 
through new costing and aid systems.

Lifelong higher 
education, 
continuous learning.

Engagement and 
service.

Building collaborative 
relationships.

Action projects, systems 
portfolio and appraisal, 
quality checkup.

Quality learning outcomes: New 
outcomes based on quality will 
change people’s lives continuously.

Commit strategic 
resources in key 
knowledge areas.

Mission and integrity, 
preparing for the 
future.

Planning continuous 
improvement, 
measuring 
effectiveness.

Strategy forum, quality 
checkup, reaffirmation of 
accreditation.

Institutional performance 
accountability: Strategic planning 
continuously drives resource 
allocation and measures of success.

Transform to a 
knowledge economy.

Preparing for the 
future.

Measuring 
effectiveness, 
building collaborative 
relationships.

Strategy forum, quality 
checkup, reaffirmation of 
accreditation.

R&D for new skill sets and policies: 
New skills are transformational, and a 
knowledge-based economy requires 
collaborations.

AQIP = Academic Quality Improvement Process             HLC NCA = Higher Learning Commission of North Central Accreditation
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force field analysis. Two-way communication. 

SWOT analysis. These terms are likely familiar to quality profes-

sionals in the manufacturing, service and possibly even healthcare 

fields. But to those in education? It’s unlikely. 

That’s not the case, however, for Iredell-Statesville Schools 

(ISS), a K-12 public school system in southwest North Carolina. 

The district, situated about 40 miles north of Charlotte, earned 

one of three Malcolm Baldrige National Quality Awards granted in 

2008. It’s the first school district to receive the honor since 2005.

In 50 Words 
Or Less 
•	 North Carolina’s 

Iredell-Statesville 
Schools earned one 
of three Baldrige 
awards granted in 
2008.

•	 The district credits its 
partnerships, two-
way communication 
and the use of quality 
tools—especially the 
plan-do-study-act 
cycle—as reasons for 
earning the award.

 PDSA

by Nicole Adrian, contributing editor

	           Top
Accol ades
Tools, open communication and 
partners help school district earn 
a Baldrige award

Leads to 



baldrige award
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The residents who make up the district come from 

upscale homes as well as high-density rental proper-

ties. The district has about 3,400 employees, and dur-

ing the 2006-2007 school year, ISS enrolled 20,902 

students. That same school year, the district’s budget 

was $161 million, with 65% coming from state funding, 

10% from federal and 25% from local and other revenue 

streams. The capital budget was $13.6 million.

The school district includes 19 elementary schools, 

seven middle schools, five high schools, two early col-

leges and two alternative schools, plus four support 

facilities. The facilities range from the most modern to 

those in need of renovation or replacement. 

ISS had been working on the Malcolm Baldrige Na-

tional Quality Award criteria since 2002, when it estab-

lished a Baldrige-based leadership system. During the 

2002-2003 school year, senior leaders used a shared vi-

sion and values process to set the long-term direction 

of the district by developing its vision and mission, as 

well as its strategic priorities and values. The vision 

statement and strategic priorities established the foun-

dation from which the senior leaders could identify 

short and long-term strategic objectives through the 

use of the strategic planning process. 

In the four years prior to its Baldrige application, 

the district collected feedback reports from state and 

national awards, said Terry Holliday, former ISS super-

intendent. Applying for the 2008 award allowed the dis-

trict to see whether its improvements and methods of 

doing business were paying off. 

“I think it was a long journey just to improve our 

school system,” said Holliday, who had been the ISS 

superintendent for seven years. In August, he became 

Kentucky’s Education Commissioner. “The actual award 

application is about the feedback. The feedback has 

been phenomenal on improving the results in the school 

system.”

Receiving the award is recognition for all the hard 

work ISS staff has been doing, Holliday said. “But it 

also means more that we have more children success-

ful today than we did seven years ago,” he added. 

Many factors
Numerous factors contributed to ISS receiving the Bal-

drige award. Holliday believes one is that ISS is a low-

funded school system with exceptional academic results. 

“We’re in the bottom 10 in North Carolina (for fund-

ing), but our results in academic performance per stu-

dent come out in the top 10 in the state,” he said. “We’re 

effective and efficient, and that’s what it’s about.” 

The ISS dropout rates have seriously declined 

during the last few years, while SAT scores have in-

creased. “We’ve gone from having one of the highest 

dropout rates to having one of the lowest,” Holliday 

said. “SAT scores have gone from being well below 

state and national averages to being the seventh best 

in North Carolina.”

The school district closely follows a performance 

excellence model in everything it does, including its 

drive to continuously improve key learning-centered 

and work processes (see Figure 1). School improve-

ment planning (SIP) is a state requirement, and the 

district’s board of education mandates the systemic 

and systematic use of the performance excellence 

model. 

Holliday brought the model to ISS in 2002, based on 

his previous work with the Southern Regional Educa-

tional Board and the South Carolina Total Quality in 

Education Initiative. Holliday’s cabinet met weekly to 

guide the system in the implementation of the strategic 

plan. 

The model ensures the development and deployment 

of programs and services that meet current and future 

stakeholder needs and requirements. Additionally, the 

model helps build and maintain the relationships that 

attract and retain students and stakeholders, as well as 

improve loyalty to the district and its mission. 

The district’s strategic plan and performance excel-

lence model focus heavily on customer satisfaction, 

Performance excellence  
model    /   Figure 1

of

of

the

Leadership

Student/
stakeholder

focus

Strategic planning,
goals and measures Performance

results

HR
focus Process

management

Measurement, analysis and knowledge
management

Core values



September 2009  •  QP 39

with particular emphasis placed on student perfor-

mance, as well as effective and efficient operation and 

communication. 

A PDSA cycle for everything
In just about every plan the district implements, the 

superintendent, administrators, teachers and board  

use the plan-do-study-act cycle (PDSA) to encourage 

innovation. “That’s how we get results,” Holliday said. 

“Everyone is always working on a PDSA. It’s built into 

all strategic plans.” 

To improve key processes, the district uses a PDSA 

approach based on a six-step improvement model:

1.	 Validate the need for improvement.

2.	 Clarify purpose, goals and measures (plan).

3.	 Adopt and deploy an approach to continual im-

provement.

4.	 Translate the approach to aligned action (do).

5.	 Analyze results (study).

6.	 Make improvements (act). 

Because it’s such an important tool for the district, 

Holliday personally delivered PDSA and Baldrige train-

ing throughout the district. The district’s senior leaders 

serve as PDSA champions for process improvements 

in their departments or divisions. 

Even students have hands-on experience working 

with the quality tool via an iPod PDSA, which resulted 

in piloting iPods and MacBooks for use in the class-

room. Students and teachers participated in the pod-

casting exercise to improve student achievement. Af-

ter the pilot concluded, an additional PDSA cycle was 

used to determine whether districtwide deployment 

should be considered. 

Another quality tool students are familiar with is 

the student data notebook, which ISS students use 

to monitor their progress. All students in grades K-12 

have the notebooks, Holliday said. They were piloted 

seven years ago and were implemented across the dis-

trict about three years ago.

Many other quality tools are incorporated into the 

district’s everyday work, including: 

•	 Plus/delta: Teachers use this tool to figure out 

what teaching strategies work and what needs to be 

improved.

•	 Force-field analysis: Aids in the decision-making 

process. 

•	 Issue bin (parking lot): Used to encourage com-

munication and to collect data from all stakeholders 

to improve the level of service within the district.

•	 Professional learning communities (PLCs): 

Teamwork and committees form the basis of what 

the district accomplishes through these communi-

ties.

•	 SWOT (strengths, weaknesses, opportunities 

and threats) analysis: Performance projections 

are based on SWOT analysis of key performance 

measures and indicators.

•	 Gap analysis: Standard reporting templates with 

standard questions are used to conduct gap analysis 

to identify weaknesses in results. 

During the 2005-2006 school year, the executive 

cabinet dedicated resources to establish a quality 

team and a chief quality officer who reports directly 

to the superintendent. The quality team tracks and 

reports districtwide progress against the integrated 

Baldrige deployment plan, the district strategic plan, 

department improvement plans, school improvement 

plans and professional development and education 

plans. 

Lending a hand
District administrators attribute some of the district’s 

successes to its numerous partnerships. The district’s 

key partners and collaborators are active contributors 

in helping ISS achieve its mission and goals. Partners 

participate on school and district improvement teams, 

advisory committees and specific task forces. Their 

feedback and recommendations are used by the dis-

trict as input into the strategic planning and improve-

ment processes. 

Partners and suppliers work side by side with dis-

trict staff to continuously improve key work processes 

using PDSA cycle to develop innovative organizational 

processes. 

baldrige award

“The feedback has been phenomenal on 
improving the results in the school system.”
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ISS partners include:

•	 Boys and Girls Club.

•	 University of North Carolina-Charlotte. 

•	 Gardner-Webb University.

•	 Mitchell Community College.

•	 Statesville Housing Authority.

•	 Iredell County Partnership for Young Children.

•	 PTA.

•	 Faith-based community. 

The district’s No. 1 partners are those that are faith-

based, Holliday said. During the 2003-2004 school year, 

the district implemented a faith-based community initia-

tive that has grown to include more than 80 church part-

ners in the county. 

“They provide in-school tutoring, lunches, meals for 

teachers and care for kids who are underprivileged, with 

coats, gloves and school uniforms,” Holliday said. “The 

faith-based community has wrapped its arms around the 

kids who are less fortunate.” 

The faith-based partnerships also involve student 

and faculty support for local families and senior citi-

zens in need of assistance. All schools and depart-

ments have programs that support key communities. 

ISS partnered with Statesville Housing Author-

ity for about $10 million in grants, Holliday said, for 

programs such as summer school, enrichment pro-

grams, after-school care and parent training. 

Additionally, the partnership with Mitchell Commu-

nity College means students can graduate from high 

school and earn a two-year degree at no cost to par-

ents, Holliday said. “It’s cost effective, and it provides 

students with more opportunity than they can get in a 

traditional setting,” he added. “It’s innovation; Baldrige 

is all about innovation.” 

Closing the gaps
It’s no secret that school districts across the country 

are working on closing achievement and learning gaps. 

ISS is no different. “This year, we’re looking at an 11 

to 12% reduction in our funding,” Holliday said. “If we 

can’t figure out how to do more with less, it will have 

an impact on our improvement and our achievement.”

The district’s success in differentiating itself from the 

competition now and in the future rests with its ability 

to close achievement gaps and to establish effective and 

efficient support processes by creating an aligned and 

integrated approach to management. 

The district developed a learning triangle—a model 

to raise achievement and close gaps (see Figure 2). 

Its purpose is to illustrate the integration of key work 

processes and the collective knowledge, competen-

cies and skills of employees who make up the district’s 

PLCs. 

The model, which is deployed districtwide, demon-

strates the integration of student support services and 

the financial and administrative departments. It is the 

principal’s role, along with help from assistant princi-

pals and instructional facilitators, to prevent variabil-

ity in the implementation of curriculum, instruction 

and assessment that may lead to variations in student 

learning and success. 

Baldrige and quality tools have helped ISS close 

the achievement gap and make inroads to navigating 

the budget crunch. “Baldrige helps us figure it out,” 

Holliday said. “Using PDSA and quality tools, we con-

tinue to find efficiencies. We saved more than $50,000 

in overtime costs improving the process and process 

management.”

Two-way communication
Open communication is also important to ISS, Holliday 

said. “If we don’t communicate the facts, people will 

make them up,” he added. “(This past year) we were 

rezoning our school district to redraw attendance 

The learning triangle    /   Figure 2

Quarterly predictive
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learning
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Core competency, continuous improvement approach,
plan-do-study-act core competency, aligned strategic 
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information and knowledge management.

 

Instructional
facilitators 

1. What do students need to know?

2. How will they learn it?

3. How will we know they’ve learned it?

4. What will we do if they don’t learn it?

5. What will we do if they already know it? 



boundaries, and we were able to use communication 

and survey processes to heavily involve parents.” 

ISS has implemented a two-way communication 

model (see Figure 3) that ensures cooperation, effec-

tive communication and skill sharing among all faculty 

and staff. Additionally, the model encourages feedback 

from all stakeholders concerning strategic priorities 

and the strategic planning process. 

Holliday met with each school and department 

twice each year to discuss the progress of the school 

system and how staff members are involved in achiev-

ing the vision and mission of the school system. Senior 

leaders encourage frank discussion through the two-

way communication model.

The district has numerous means of communication 

through which staff, parents, community members and 

students are kept informed. These include:

•	 The superintendent’s blog. 

•	 Podcasting. 

•	 PowerPoint presentations.

•	 The district’s website (http://iss.schoolwires.com/

iss/site/default.asp). 

•	 Newsletters. 

•	 Electronic feedback surveys. 

Holliday said communicating through the district’s 

website is especially important now, as North Carolina 

is going through a major budget crisis. Through the 

website, he’s been able to keep ISS staff and parents 

up to date on budget issues.

Additionally, the district regularly distributes a 

community update newsletter to promote stakeholder 

awareness of district goals and achievements, and also 

to update the community on the progress and future 

of school construction. The newsletter features a feed-

back mechanism that enables stakeholders to weigh in 

on district issues. 

Looking ahead
Even though the district has made significant improve-

ment in areas such as SAT scores and graduation rates, its 

drive for continuous improvement hasn’t diminished. ISS 

is making significant progress toward achieving its vision 

to become a top 10 school district in North Carolina. The 

district is also achieving leadership results by leveraging 

what it does well and building on those proficiencies. 

ISS uses the Baldrige Criteria for Performance Ex-

cellence as a basis for assessing the organization and 

identifying key areas of competency. That approach 

has yielded education programs and services that meet 

the needs of the students and stakeholders, as well as 

effective and efficient district operations. 

The feedback ISS received from the Baldrige exam-

iners provided a vital look at where the district can im-

prove. These areas for improvement represent hurdles 

to overcome as the district builds core competencies 

to be deployed through action plans at all levels.  

Continuous improvement at ISS is an enduring pri-

ority. Two important areas the district plans to focus on 

are student reading and graduation rates. “We continue 

to work on early grades’ reading to make sure every 

child is reading at their grade level by the end of third 

grade,” Holliday said. “We continue to work on the 

district’s graduation rate. We’re the 10th best in North 

Carolina—well above state averages. But we want the 

highest graduation rate in North Carolina.”  QP

Editor’s Note
This article is based on Iredell-Statesville Schools’ Baldrige National Quality 

Program application. The entire application is available at www.baldrige.
nist.gov/PDF_files/2008_Iredell_Statesville_Application_Summary.pdf (case 
sensitive).  
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WHEN TRAINING, CONSULTING  and assessing organizations’ and assessing organizations’ 

business excellence models during the past decade, I’ve often been asked business excellence models during the past decade, I’ve often been asked 

to identify and elaborate on the toughest questions in the Malcolm Baldrige to identify and elaborate on the toughest questions in the Malcolm Baldrige 

National Quality Award criteria.National Quality Award criteria.

Which questions make or break an assessment? What answers does a Which questions make or break an assessment? What answers does a 

good examiner seek that aren’t explicitly asked for in the criteria? In other good examiner seek that aren’t explicitly asked for in the criteria? In other 

words, what questions are the hidden jewels in the Baldrige criteriawords, what questions are the hidden jewels in the Baldrige criteria?
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In my training programs, I have often presented the 

Baldrige criteria as a set of questions most manage-

ment teams, given a choice, will not ask themselves. 

Most teams conduct self-assessments by relying on a 

list of their favorite questions. The problem is that over 

a period of time, team members can fi gure out what the 

boss will ask in the review, and they’re smart enough to 

prepare answers to those questions.

The Baldrige criteria disrupt this game 

by asking a wide range of questions. This 

tends to prevent complacency because 

it forces organizations to confront the 

questions they otherwise would prefer to 

avoid.

But what makes a question tough? I 

have found there are some questions that 

cause organizations to trip up because 

they don’t have convincing answers. Most 

of the time, the intent of the question is 

not clear to them. Complicating matters 

is that some examiners struggle to clarify 

the questions.

These questions are hidden within the criteria and 

can go unnoticed when preparing an application. By 

hidden, I mean the intent of the question is not clear 

immediately. And even when the questions are clear, 

their requirements are so advanced and diffi cult to 

achieve that most companies stay away from them.  

What are these tough questions hidden in the Bald-

rige criteria? Here is a list of my 10 favorites based on 

the 2008 version of the criteria.1

1. Succession planning
Bob Galvin of Motorola is credited with having said, 

“The most important job of a CEO is to fi nd the next 

CEO.” If you have been reading management and lead-

ership books for the last decade or so, you will likely 

have noted the importance placed on CEO succession.

It all started with Jack Welch searching for the next 

CEO of General Electric (GE) among three senior man-

agers who reported to him. In hindsight, the public na-

ture of the search was a masterstroke. Welch knew the 

two who were not selected would leave GE, and the 

media attention helped ensure they would lead other 

reputed and successful companies.

A question in item 1.1 of the criteria, “Senior Lead-

ership,” asks: “How do senior leaders personally par-

ticipate in succession planning and the development of 

future organizational leaders?”

When the criteria seek to uncover personal involve-

ment, hiding beneath the surface is the opportunity 

to discuss personal interest in team development and 

succession planning. Interest in the development of 

those who report directly to the CEO is often left to 

the discretion of the CEO. Many leaders prefer to focus 

on their own development to be ready for roles that 

may emerge in the future. The criteria, however, im-

ply that leaders at top organizations think beyond their 

own careers. 

In a recent discussion, the head of HR for a global 

IT company offered an interesting twist on the topic, 

arguing it was time to focus on developing the employ-

ees who report to the person who reports to the CEO 

(we’ll call them the second line of reports). Further, a 

manager or leader would be naturally inclined to de-

velop the second line compared to taking interest in 

the fi rst line. Think about it. He or she is less threat-

ened by the second layer than the fi rst. 

2. Identify customers, markets
In most self-assessment gap analysis workshops I have 

conducted, I have found the toughest questions to an-

swer are: “Who is your customer? How do you know?”

The fi rst question in Baldrige criteria item 3.1.a.1 

asks, “How do you identify customers, customer 

groups and market segments?”

 If the question were simply “Who are your custom-

ers?” some organizations would be able to respond af-

ter some discussion. Phrasing it as a “how” question 

makes it more diffi cult, because it begs an answer that 

mentions a systematic process to identify customers 

and customer groups.

Customers can include past, current or future cus-

tomers—even the competition’s customers. In answer-

ing the question, it’s expected of an organization to 

demonstrate an understanding of the difference be-

tween markets and customers.

I have been in workshops in which the fi rst dis-

cussion involves identifying who the customer is, 

and mayhem follows. Confusion starts with how you 

defi ne a customer. The question is no less challeng-

ing when asked about in-house services such as HR, 

fi nance or design. Even when the customer for such 

services is the rest of the company, when it comes to 

identifying the customers of those services, it’s easy 

to stumble.
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Getting over this stumbling block requires tackling 

the question head on in your next group meeting. Sim-

ply ask: “Who is your customer?” If you have trouble 

reaching consensus on “who,” you likely will not have 

a satisfactory explanation for the question of “how.”

Identifying a target customer segment is achieved 

through careful review of vision, company strategy, 

product mix and reach. Moreover, this process must 

be repeatable and ideally should include triggers other 

than frequency.

3. Strategy development
Hidden in the inputs required for effective strategy 

development is a question meant to trip up those who 

submit the same plan year after year: “How do you col-

lect and analyze relevant data and information pertain-

ing to the following factors as part of your strategic 

planning process?:

• Your organization’s strengths, weaknesses, oppor-

tunities and threats.

• Early indications of major shifts in technology, 

markets, customer preferences, competition or the 

regulatory environment.

• Long-term organizational sustainability.

• Your ability to execute the strategic plan.”

The question exposes the malady I have seen in 

many plans. How is the plan different from what was 

presented last year? Why do organizations present the 

same or very similar plans each year? More often than 

not, it’s because they fail to execute the plan. 

In discussing the importance of execution within 

a company’s strategy, Larry Bossidy and Ram Charan 

suggest “the gap nobody knows is the gap between 

what a company’s leaders want to achieve and the abil-

ity of their organization to achieve it.”2 If this failure is 

a habit and the gap is persistent, shouldn’t it be consid-

ered while developing the new plan?

4. Link objectives, challenges 
The criteria ask for a list of strategic challenges in two 

places—in the organizational profi le and in the strate-

gic planning category. Organizations that focus only on 

writing the application often are tripped up by this and 

wind up writing different sets of challenges. 

Question 2.1.b.2 addresses those identifi ed chal-

lenges: “How do your strategic objectives address your 

strategic challenges and strategic advantages?”

Strategic planning is primarily about identifying 

strategic challenges and then planning for how to over-

come them. By checking if the applicant has addressed 

the challenges, the criteria and the examiner come 

close to assessing the strategy of the applicant. 

For example, consider an applicant that presents 

attrition of high-performing employees as a key stra-

tegic challenge. If the strategic plan does not include 

any response to attrition, the examiner can come to 

the conclusion the applicant has not developed a ro-

bust strategy. 

5. HR plan
The question that deals with an HR plan—my personal 

favorite in the criteria—is curiously placed in the stra-

tegic planning category, not in the 

workforce focus category. 

This question suggests an HR 

plan is actually an output of a stra-

tegic plan and is not a separate ex-

ercise: “What are your key HR plans 

to accomplish your short and longer-

term strategic objectives and action 

plans?”

If the HR function needs to be 

in sync with the business plan or 

strategy, it must be uniquely aligned 

to the strategy of the company. For 

example, if a company strategy includes a major push 

in Latin America, the HR plan would be expected to 

address the skills needed to operate in that market—to 

sell, deliver and interact (language skills are particu-

larly important in this example).

The HR plan should cover questions such as: “Do 

we have the necessary people in the organization? Can 

we develop some internally, or will we need to recruit 

all new hires?”

There are questions that cause organizations to trip 
up because they don’t have convincing answers.
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6. Review to improve, innovate
Almost anyone in senior management can speak to the 

importance of improvement. Lately, leaders have also 

taken to chiming in with something about innovation. 

These are the right terms and ideas to tout. The ques-

tion is how to accomplish them—or even how to start. 

This is the intent of a question in 4.1.b.1: “How do 

you translate organizational performance review fi nd-

ings into priorities for continuous and breakthrough 

improvement and into opportunities for innovation?”

Most organization-level reviews are exactly that—

reviews. You conduct your review, and everyone goes 

home. This question in the criteria invites the possibil-

ity of a review actually having an impact.

Reviews should help identify key areas for improve-

ment and, more important, innovation. This question 

focuses, as most criteria questions do, on the process 

of converting reviews into opportunities for improve-

ment and innovation. How do you distill the discussion 

into clear talking points? How do you prioritize what is 

important? What criteria do you use to prioritize?

Try listing your organization’s last fi ve innovative 

products or services. How many of them were identi-

fi ed during organizational performance reviews?

7. Motivation
Motivation is an overused word, probably even more  

well worn than strategy. Apart from leadership, which 

has the responsibility to create a culture and environ-

ment in which employees are motivated, the criteria do 

not pin responsibility on anyone.

Consider these questions from 5.1.a.1: “How do you 

determine the key factors that affect workforce en-

gagement? How do you determine the key factors that 

affect workforce satisfaction?”

These questions highlight the need to know the 

motivation for each person in the organization. What 

works for a marketing employee won’t necessarily 

work for one in research. Unless you know what moti-

vates people, you don’t have a realistic chance to sat-

isfy these needs and, as a result, provide motivation.

Think about whether you know what motivates the 

employees in your company or department. A blanket 

answer will not be adequate. 

8. Leadership development
In many ways, the future of an organization depends 

on effective leadership development. Absent that, it is 

possible the organization will face an acute shortage of 

leadership talent in the medium to long term.

Consider this question from 5.1.b.3: “How do you 

evaluate the effectiveness of your workforce and lead-

ership development and learning systems?”

Part of this question asks for the effectiveness of 

workforce development and learning systems. This is 

easily answered by most organizations. But they strug-

gle with the part about their leader development sys-

tems. This is a tough question that can conjure some 

really dirty looks, as if to say, “Isn’t it enough we have a 

program for leadership development? Why do we need 

it to be effective?”

It’s diffi cult to determine when a leader development 

program is really successful. Is it successful if you have 

more leaders in the pipeline? What if you don’t have 

opportunities and the leaders leave you to join other 

companies? How can you measure or assess the effec-

tiveness of a leadership development program?

Start by looking for the leadership pipeline, the 

number of times new leadership positions were fi lled 

from inside and the number of leaders who have been 

exported or left the company.

A study on www.workforce.com reports that as 

of October 2007, 20% of the CEOs at the largest U.S. 

companies once held a position at just 20 companies. 

A closer look at the 20 companies reveals very effec-

tive leadership development programs.3 I am not say-

ing that exporting talent is effective. But, if for each 

talented employee shipped out there are three or four 

who stay back, that’s an effective program.

9. Core competencies
With the increase in outsourcing, it is vital for organiza-

tions to understand what their core competencies are. 

Once you know what you are good at and should be 

In many ways, the future of an organization 
depends on effective leadership development.
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doing, you can consider which elements can be out-

sourced. Alternatively, you can fi nd outsourcing part-

ners for processes that can’t be staffed based on the 

skills of your workforce.

This comes to the fore in a very deceptive question 

in 6.1.a.1: “How does your organization determine core 

competencies?”

It’s important to note that the question does not ask 

you to identify what your core competencies are. Core 

competencies are the core of what you do—or rather, 

what you should do. They are the capabilities that pro-

vide you an edge in the market. They’re not necessar-

ily your core processes. For a large IT organization, a 

unique core competency could be the ability to hire a 

large talent pool each year. This may not be a process 

that is core to its operations, but it is still a core com-

petency, assuming it does it well.

Rather, this tough question looks at how you iden-

tify core competencies. Try listing your organization’s 

core competencies and the processes you followed to 

identify them. Can you repeat the process when the 

environment changes or your competencies change? 

How will you act when these changes occur? What was 

your long list of competencies? Who was involved in 

developing it? What were the criteria used to shorten 

the list?

10. Best practices
Most progress comes from learning from one another. 

Practices tend to degenerate if they are not shared and 

improved upon. Most practices are actually improve-

ments to other existing practices.

The criteria recognize this fact and include a ques-

tion in 6.2.b: “How are improvements and lessons 

learned shared with other organizational units and pro-

cesses to drive organizational learning and innovation?”

The question seeks to identify a process for sharing 

and learning about improvements across the organi-

zations. Taking it a step further, the sharing of these 

lessons should feed into organizational learning and 

innovation. That can be tough to cover in one answer. 

Establishing the connection, however, is vital for high-

er levels of performance excellence, and it is a vital 

part of the engine for innovation.

Innovation does not happen on its own. An infra-

structure and culture need to be developed for it to 

happen. Companies that have achieved higher levels of 

performance excellence are more likely to answer this 

question satisfactorily. Organizations can do well on 

this question only if they have the right infrastructure 

and culture in place for sharing practices.

Sound investment
Does spending extra time on the always tough, often 

hidden questions in the criteria work? Based on my ex-

periences, absolutely.

In an organizationwide program at my 

company, Infosys, that uses elements of 

the Baldrige criteria, we focus our atten-

tion on select questions and fi nd it helps 

business units:

• Identify high-impact areas to improve 

upon.

• Close key gaps in Baldrige deployment.

• Improve scores signifi cantly, with more 

bang for the buck per action item.

Infosys has developed an abridged assessment 

process that primarily assesses business units on the 

previous 10 questions (and a few more). In doing so, 

we discovered that in a more comprehensive assess-

ment, the key action items revolve around the issues 

discussed in this article. Further, when we sat down 

to identify key action items from a longer list, the ones 

discussed in this article dominated.

This article has highlighted some very tough ques-

tions from the Baldrige criteria, with the intent of fo-

cusing attention on questions and diffi cult issues that 

tend to remain hidden. My experience shows that fo-

cusing on these questions has a domino effect on the 

remaining requirements of the criteria.

Thoroughly addressing the tough, hidden questions 

you would rather avoid forces you to answer all sur-

rounding questions in detail and compels you to take 

extra care with your overall application.   QP
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Measure For Measure    BY Christopher L. Grachanen 
									          and Terry L. McGee

Conscientious Calibrations
Monitoring your measurements is good for the environment

Since the 1990s, thousands of com-

panies and organizations throughout the 

world have been certified to standards 

published by the International Organiza-

tion for Standardization (ISO). Some of 

the compelling reasons why companies 

get certified include increasing quality, 

reducing costs, increasing efficiencies and 

complying with customer mandates.

By and large, the type of certifica-

tion an organization pursues reflects the 

activities and services it provides. An 

organization’s certification may be generic 

in nature, covering a broad range of busi-

ness activities, or it may be very specific, 

focusing on a particular activity, such as 

providing a testing service that requires 

regulatory compliance.

In search of ISO
The ISO 9000 series are the standards 

of choice for organizations looking for 

accreditation. The ISO 9000 family covers 

quality management systems and includes 

ISO 9001:2008 Quality management sys-

tems—Requirements and ISO 9004:2000 

Quality management systems—Guide-

lines for performance improvements.

A company or organization can publicly 

state it is ISO 9001 certified if it has been 

audited and certified by an independent 

accredited assessing body recognized 

by industry as having authority to grant 

certification. 

It must be noted that certification 

to an ISO standard does not guarantee 

non-defective products or elimination of 

substandard service. Instead, it ensures 

industry-accepted processes and practices 

are being applied and evidence of compli-

ance is deemed applicable and sufficient.

Section 7.6 of ISO 9001, “Control of Mea-

suring and Monitoring Devices,” addresses 

inspection, measurement and test equip-

ment (IM&TE) calibration requirements to 

help ensure an organization’s measurement 

capability is consistent with monitoring and 

measurement requirements. It also provides 

evidence of product conformity. 

Section 7.6 goes on to state that to 

ensure valid results, it is necessary to: 

•	 Calibrate or verify the devices at speci-

fied intervals or prior to use.

•	 Calibrate devices to national or interna-

tional standards.

•	 Adjust or readjust devices as necessary.

•	 Identify devices to determine calibra-

tion status.

•	 Safeguard devices from improper 

adjustments.

•	 Protect devices from damage and dete-

rioration.

The standard also says “the validity 

of prior results must be assessed and 

recorded if the device is found to not 

conform to requirements. Records of the 

calibration and verification results must 

be maintained.”1

Greening calibration
It is no wonder that when the question aris-

es as to why an organization needs to have 

its IM&TE calibrated, the most common 

response involves ISO 9001 compliance. 

But, recently, we became aware of 

an ISO published standard our company 

was certified to that contains calibration 

requirements for monitoring and measure-

ment equipment and that shares many char-

acteristics with ISO 9001—ISO 14001:2004 

Environmental Management Systems—

Requirements with guidance for use.

ISO 14001 helps an organization identify 

the environmental impact of activities, 

products or services; continually improve 

its environmental performance; and 

implement a systematic approach to set 

and achieve environmental objectives.2 

As it turns out, ISO 14001 certification is 

an important part of our company’s green 

strategies and initiatives.

But what is required of a company or or-

ganization to be ISO 14001 certified? Essen-

tially, it requires an environmentally friendly 

policy to be in place with assurance that this 

policy is fully supported by senior manage-

ment and abided by the rank and file. 

What is required
In our efforts to learn more about ISO 

14001, we quickly became aware that a le-

gal copy of an ISO published standard can 

set you back $100 or more. Not wanting to 

pony up that kind of dough, we continued 

our search until we came across a detailed 

preview of ISO 14001, in which we learned 

that Section 4.5, “Checking Require-

ments,” addresses IM&TE requirements as 

follows:3

4.5.1 Establish monitoring and mea-

surement capabilities.

•	 Establish procedures to monitor and 

measure the operational characteristics 

that could have a significant impact on 

the environment.

•	 Implement your organization’s envi-

ronmental monitoring and measuring 

procedures.

•	 Maintain your organization’s envi-

ronmental monitoring and measuring 

procedures.

•	 Use calibrated or verified environmental 

monitoring and measuring equipment.

•	 Maintain your organization’s envi-

ronmental monitoring and measuring 

equipment.
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•	 Keep a record of your environmental 

monitoring and measuring activities.

The fourth bullet of Section 4.5.1 clear-

ly specifies that environmental monitoring 

and measurement equipment shall be cali-

brated or verified. Similar to the reasoning 

behind the calibration requirements of 

Section 7.6 of ISO 9001, Section 4.5.1 of 

ISO 14001 helps to ensure the validity and 

acceptance of measurement results.

We made it a point to share this infor-

mation with other calibration practitioners 

within our group who quickly surmised 

another logical discussion point to better 

answer an age-old customer question: 

Why do I need to get my IM&TE calibrat-

ed? Because it’s good for the planet.  QP
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Why do I need to get my equipment calibrated? 
Because it’s good for the planet.
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Green Light
Go ahead and let the QP community know what your organization is doing to be 
environmentally responsible by e-mailing editor@asq.org. 
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Career Corner    BY diane g. kulisek

Out of Quality, Out of Business
Shifting the perception of quality from nonessential to essential

Being lean used to be associated with 

poverty and starvation. Today, being lean 

refers to profitability and fitness, espe-

cially in business. Cutting corporate fat, or 

nonessentials, has become as important for 

organizational health as slimming down is 

for personal health. 

Unfortunately, quality seems to get 

tossed into the corporate fat vat more 

often than it should. How could quality 

have shifted from being essential to 

nonessential, and how can we shift the 

perception about quality back to one of 

being essential again?

How quality turns nonessential
Designing quality into products and 

processes—a lean approach—can justify 

elimination of quality inspection. Statisti-

cal tools such as design for manufacturing, 

process capability optimization and statisti-

cal process control, along with process 

automation, can reduce human errors, 

avoid rework and scrap expenses, and stop 

costly warranty returns or field repairs.

In principle, becoming lean sounds 

sensible. In practice, there can be major 

flaws, beginning with the misperception 

that quality is nonessential or even waste-

ful. Here are five major flaws:

1. Confusing detection with preven-

tion. Quality control and quality assur-

ance are definitely not the same things, 

although they can be easily misunder-

stood. Quality control is about detecting 

mistakes after they have been made. This 

is also known as inspection. Quality assur-

ance is about preventing mistakes from 

happening. This is also known as quality 

engineering or quality management. 

When people unfamiliar with these 

differences say quality is nonessential, 

they are talking 

only about quality 

control. Unfortu-

nately, this may be 

all it takes for the 

top management of 

a company to decide 

to eliminate all 

quality professionals 

from the workplace, 

including those 

who prevent quality 

mistakes.

2. Accepting fic-

tion for fact. Quality assurance profes-

sionals ensure quality has been designed 

into a product or process using the statis-

tical tools mentioned earlier. Without this 

information, decision makers may believe 

quality has been designed into products or 

processes when it has not. Without quality 

control, quality mistakes will also not be 

detected. 

3. Focusing on the short term with-

out the long term. Liability associated 

with knowing about quality problems has 

made it impractical for top managers to 

seek information about quality problems.1 

Their most effective short-term strategy 

might be to avoid information about qual-

ity problems while others in the organiza-

tion work to solve them. 	

Unfortunately, problems seldom go 

away when ignored and, without quality 

assurance professionals to identify the 

problems and champion their solutions, the 

problems will likely grow in the long term.

4. Confusing bad quality with good 

quality. The absence of quality may have 

become confused with the presence of 

quality. Bad quality leaves more of a lasting 

impression than good quality. Bad things 

are wasteful. If some quality is bad, it might 

be tempting to say quality is wasteful. 

5. Mistaking excellence for quality. 

Excellence and quality are not inter-

changeable words. According to Robert 

Pirsig, quality came from the Greek word 

arete, which means excellence with 

virtue.2 Excellence without virtue is, there-

fore, not quality. Pirsig also said quality is 

the result of care.3	

Those who stop using quality in their 

language may instead start using excel-

lence. Excellence, unfortunately, does not 

require virtue or care. Just as a process 

can be perfectly in control but totally in-

capable, an organization can be excellent 

at providing a product or service about 

which nobody cares. 

Restoring quality as essential 
Quality has always been a selling point. In 

fact, quality sells itself. If we want to re-

establish how essential quality is, we need 

to demonstrate that business cannot go on 

without it. 

Marketing professionals use statistical 
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analyses to determine what customers 

want. Quality professionals use statistical 

analyses to ensure customers get what 

they want. Sales professionals present the 

key features of products and services cus-

tomers care to buy. Quality professionals 

ensure the key selling features of products 

and services are cared about by those who 

provide them. 

Capitalize on similarities between 

marketing, sales and quality professionals.

Synergy describes a situation whereby 

a group working together can produce 

a better single result than the combined 

independent results of the same individu-

als working alone.  

Here are several ideas about how qual-

ity professionals can develop synergies 

with marketing and sales professionals:  

1.	 Interface with prospective customers 

about quality requirements.

2.	 Attend customer-related events on 

behalf of your company to demonstrate 

your organization’s commitment to qual-

ity. Enlist help from sales or marketing 

to develop your presentation.

3.	 Publicize your organization’s quality-

related achievements by sending press 

releases to popular industry and trade 

publications. 

4.	 Report quality performance related 

to dollars shipped, sales booked and 

customer satisfaction.

5.	 Make quality-related presentations on 

behalf of your company to industry, pro-

fessional or community organizations. 

6.	 Include your title and company name 

in your profile and become active in 

business-related, internet-based social 

networks, such as LinkedIn.4

7.	 Participate in expert industry surveys 

by respected independent research 

agencies on behalf of your organization.

8.	 Share copies of materials from your 

sales and marketing-related efforts with 

your organization’s top management.

Quality does sell. Bad quality sells 

other companies’ products and ser-

vices. Good quality sells your company’s 

products and services. Great quality sells 

greatly. The bottom line is, when it comes 

to selling what your company has to offer, 

if your company is out of quality, your 

company is out of business. I’d say that 

makes quality pretty essential.  QP
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Statistics Roundtable   BY Robert L. Mason 	
								              and John C. Young

A Remedy Using Residuals
Develop a univariate technique to control two process variables

It is common in industrial processes 

for input variables to be closely associ-

ated with output variables. You may fre-

quently encounter two process variables 

tied together. 

For example, consider temperature and 

pressure. As the temperature increases, so 

does the pressure. Consider fuel use and 

steam production. An increase in steam 

production requires an increase in fuel use 

to produce more steam.

To statistically control two closely 

associated process variables, two distinct 

approaches can be used. One approach 

is to control the two variables (together) 

through multivariate statistical process 

control;1 however, not everyone is famil-

iar with multivariate techniques. As an 

alternative, you can develop a univariate 

control procedure based on monitor-

ing one of the variables after removing 

the effect of the other. This technique 

involves monitoring the residuals and has 

many applications in statistical process 

control.

Residual error
Consider a processing industry that moni-

tors the amount of fuel used to produce 

steam. A natural gas-fired boiler converts 

water into steam for use in the process. 

The water is brought into the boiler and 

heated by natural gas under pressure to 

produce high-temperature and high-pres-

sure steam that is distributed as an energy 

source throughout the plant. The unit of 

measure for the natural gas is in standard 

cubic feet of gas per hour (scfh), and the 

unit of measure for steam produced is 

pounds per hour (lbs/hr). 

To increase steam production, more 

natural gas must be used in firing the 

boiler. Likewise, to decrease the amount 

of steam being produced, less natural gas 

is used to fire the boiler. This demand 

factor produces a swing in fuel use that 

invalidates the use of most control proce-

dures because it increases the variation 

and produces extended runs (for example, 

consecutive observations above or below 

the fuel-use mean). This is evident in the 

Shewhart control chart of fuel use for a 

natural gas boiler in Figure 1. The 109 ob-

servations were obtained when the boiler 

performance was deemed excellent. 

Plotting moving averages will lessen 

the size of these fuel-use swings and will 

considerably reduce the estimated standard 

deviation. Consider the moving-average 

control chart in Figure 2 for the boiler data. 

The moving averages are computed from the 

original fuel-use data using a time span of 

two. Thus, each point in the chart represents 

the average of two consecutive points. 

Observe that there are numerous moving 

averages in the chart outside the upper 

control limit (UCL) and lower control limit 

(LCL), yet these values were obtained during 

a time period in which boiler performance 

was excellent.

An investigation of the points outside 

the control limits in Figure 2 shows the 

moving averages that signaled were either 

very large values (indicating a time period 

with too much fuel use) or very small 

values (indicating a time period with too 

little fuel use). In other words, the control 

procedure specifies a moving average as 

being atypical if it is not in the middle of 

the pack. The largeness or smallness of 

fuel use alone does not, however, consti-

tute an upset condition in the system. It 

takes a large amount of fuel to produce a 

large amount of steam.

To set a clearer picture of the process, 

you must examine the relationship be-
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of fuel use   /   Figure 1

10 20 30 40 50 60 70 80 90 100
Observation number

UCL

LCL

Mean

Signal

UCL = upper control limit
LCL = lower control limit

Fu
el

 u
se

200,000

300,000

400,000

500,000

600,000

700,000

800,000

900,000

1,000,000

1,100,000

You can develop a univariate 
control procedure based 
on monitoring one of the 
variables after removing 
the effect of the other.

“
 ”



September 2009  •  QP 53

tween fuel use and steam production. This 

is depicted in the scatterplot in Figure 3 

for the sample of data used to construct 

the control chart given in Figure 1. The 

computed correlation between fuel use 

and steam production in this dataset is 

0.989, indicating a very strong linear rela-

tionship exists between them. 

The relationship between the two 

variables also can be studied by fitting a 

regression line to fuel use based on steam 

production. The straight-line regression 

equation is given by:

Predicted fuel = a + b (steam),

in which a is the estimated intercept and 

b is the estimated slope of the line. A re-

sidual, which is the error in the regression 

fit, is defined as the difference between the 

observed fuel and the predicted fuel use 

for a given steam value. The two estimated 

regression coefficients are computed from 

the data using the method of least squares 

to minimize the sum of the squared residu-

als. Using the data in Figure 3, the regres-

sion equation is calculated to be:

Fuel = –18,028.7 + 1.21994 (steam).

It is represented by the line plotted in 

Figure 3.

The above regression equation has nu-

merous uses, including predicting the val-

ue of fuel for a given value of steam. For 

example, consider the circled point in the 

upper-right corner of Figure 3. The coordi-

nates of this point are: fuel use = 850,740 

scfh and steam production = 732,298 lbs/

hr. Using the regression equation, fuel use 

can be predicted by substituting the steam 

production value of 732,298 and solving 

the equation to obtain:

Fuel = –18,029 + 1.21994 (732,298) = 

875,331.

For this observation, the corresponding 

residual (observed fuel – predicted fuel) is 

given by:

Residual = 850,740 – 875,331 = –24,591.

This appears to be a large number. 

When you consider the variation, however, 

you will see a different picture.

Control based on residuals
The size of a residual can be judged most 

easily by examining its corresponding 

studentized residual, which is obtained by 

dividing the residual error by its estimated 

standard deviation. For example, the value 

of the estimated standard deviation for 

the above residual is 20,954, producing a 

studentized residual of –24,291 / 20,954 = 

–1.174. 

In general, a studentized residual can 

be treated as an observation from an 

approximate standard normal distribu-

tion—for example, a normal variable 

with a mean of zero and a variance of 1. 

Because standard normal variables occur 

between ± 3 approximately 99.73% of the 

time, this fact can be used to establish a 

control chart based on the residual values 

and with control limits set at ±3.

Using the previous fuel-use data, a con-

trol procedure was developed for the cor-

responding studentized residuals obtained 

from the plotted regression equation given 

in Figure 3. The results are in Figure 4 (p. 

54). Only one point (No. 18) is designated 

as being out of control (below the LCL). 

Contrast this result with the many signals 

obtained in the moving-average chart in 

Figure 2, which did not adjust fuel for the 

effects of the steam. 

For situations similar to the earlier 

example, a regression equation with mul-

tiple variables can be constructed from a 

historical data set (HDS) obtained under 

good operational conditions to predict 

an important process variable (criterion 

variable). Given a good fit to the data and 

no changes in the process, the regression 

equation should accurately predict the 

Moving-average chart  
for fuel use   /   Figure 2

UCL

LCL

Mean

Fu
el

 u
se

0 10 20 30 40 50 60 70 80 90 100
Observation number

UCL = upper control limit
LCL = lower control limit

800,000
700,000
600,000
500,000
400,000
300,000

Scatterplot of fuel use  
and steam production   /   Figure 3

300,000 400,000 500,000 600,000 700,000 800,000
Steam production

Fu
el

 u
se

900,000

800,000

700,000

600,000

500,000

400,000

300,000



QP  •  www.qualityprogress.com54

value of the criterion variable from the 

other process variables. 

The residual is a measure of the good-

ness of the prediction. Small errors in the 

residuals from this multiple regression 

equation would imply the process is con-

forming to the relationships established 

in the HDS. Large errors would indicate 

something is out of control. 

For most control procedures, you as-

sume the observations are independent. 

Many times in the process industry, this 

condition is not satisfied because the data 

are time dependent or autocorrelated.2 

This means that an observation taken at 

time t is related to the previous observa-

tion made at time (t – 1). 

When autocorrelation is present, it is 

difficult to construct a control procedure 

on a variable due to the time effect. It is 

easy to construct a control procedure 

based on the residuals, however, in which 

the effect of the time variable has been 

removed. In this case, the underlying 

regression model takes a slightly different 

form and is referred to as an autoregres-

sive model of order one.3 The resulting 

prediction equation is:

(Observation at time t) = c + d (observa-

tion at time (t – 1)),

in which c and d are the estimated coef-

ficients. The time-adjusted residuals from 

this fitted equation could then be plotted in 

a control chart.

For example, if we apply run rules 

(rules for detecting signals due to the 

length of the number of successive 

observations above and below the mean 

of zero) to the control chart in Figure 4, 

there would be a number of signals. This 

indicates the corresponding studentized 

residuals in the plot are autocorrelated. 

When you fit an autoregressive model 

to these studentized residuals, however, 

and then compute the time-adjusted 

studentized residuals using an autoregres-

sive model, you obtain the time-adjusted 

residual plot in Figure 5. 

This plot does not contain all of the 

runs observed in Figure 4 and is free of 

much of the effects of the time dependen-

cy. In addition, the same observation that 

produced a signal in Figure 4 continues to 

produce a signal in Figure 5.  QP
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deployment in healthcare. 

C, E, F, L, O, PT, QT, QTM, SS

CyberMetrics Corporation
Telephone: 800-777-7020
Web: www.cybermetrics.com
M, QA, QTM, S

DataNet Quality Systems
24567 Northwestern Highway
Southfield, MI  48075-2412
Telephone: 248-357-2200
E-mail: info@winspc.com
Web: www.winspc.com
DataNet Quality Systems delivers quality control 
software and services that empower manufacturers 
to improve their products and processes through 
real-time statistical process control.

QT, SP, SS

Eagle Registrations, Inc.
Telephone: 800-795-3641
Web: www.eagleregistrations.com
C, CE, E, PT, QA, QT, SDL, SR, ST

EtQ, Inc.
399 Conklin Street, Suite 208
Farmingdale, NY  11735
Telephone: 800-354-4476
E-mail: info@etq.com
Web: www.etq.com
EtQ’s Web-based enterprise quality management 
system automates quality and compliance 
business processes for corrective/preventive 
action, document control, risk assessment, audits, 
reporting, and more!

F, QA, QT, SS

Harrington Group
11501 Lake Underhill Road
Orlando, FL  32825
Telephone: 407-382-7005
E-mail: caddison@harrington-group.com
Web: www.harrington-group.com
Harrington Group is the pioneer and leading 
producer of quality and compliance management 
software including Web-based products such  
as HQMS and caWeb4 plus a wide range of 
desktop systems.

C, CS, E, F L, M, OT, QA, QTM, SDL, S, SS
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Special Advertising Section

Turn Risks into Rewards with DNV
Your Partner in Risk Based Certification®

Companies face risks every day; they are part of normal 
business life. In a climate where undesirable events as well 
as missed opportunities may impact on profits and 
shareholder value, it is crucial to strike the right balance 
between risk adversity and conscious risk-taking. To do this 
it is essential to understand the complex picture of not only 
financial but also technological, environmental and social 
risks relevant to your company.

Risk Based Certification® is our approach to management 
system certification and is specifically designed to help you 
build and maintain systems that assess and mitigate these 
risks, assisting you on your road towards growth and value 
creation. Request a free quote today!

Request a free “What is...” brochure; ISO 9001, ISO 14001, 
OHSAS 18001
 
ContactUs@dnv.com 
1(877) 368-3530  [mention QP]

www.dnvcert.com

InfinityQS International, Inc.
14900 Conference Center Drive
Chantilly, VA  20151
Telephone: 800-772-7978
E-mail: sales@infinityqs.com
Web: www.infinityqs.com
InfinityQS provides 
quality control 
solutions that 
automate data 
collection and 
analysis on the plant 
floor. This software helps quality professionals 
make intelligent decisions to improve their 
manufacturing processes in real-time, before 
defects occur.

F, M, O, OT, QA, QT, SP

JMP
Telephone: 919-677-8000
Web: www.jmp.com
L, SP, SS

MIDAS+ Statit Solutions Group
435 NW 5th Street, Suite B
Corvallis, OR  97330
Telephone: 541-752-4500
E-mail: info@statit.com
Web: www.statit.com
MIDAS+ Statit 
Solutions Group 
offers physician 
report cards meeting 
OPPE requirements 
and a performance management dashboard for 
comparing data against corporate thresholds.

E, O, PT, QT, QTM, SP, SS

Minitab Inc.
Quality Plaza, 1829 Pine Hall Road
State College, PA  16801
Telephone: 800-448-3555
Email: sales@minitab.com
Web: www.minitab.com
Minitab® Statistical Software, Quality Companion 
by Minitab®, and Quality Trainer by Minitab™ 
provide a complete solution for Six Sigma and 
quality improvement projects.

CE, E, F, L, O, PT, QT, QTM, S, SDL, SP, SS

MoreSteam.com LLC
Telephone: 614-310-1080
Web: www.moresteam.com
CE, E, L, PT, QT, SDL, S, SS

PQ Systems, Inc.
Telephone: 800-777-3020
Web: www.pqsystems.com
CE, F, O, PT, QT, QTM, SP

QI Macros SPC Software  
for Excel
Telephone: 888-468-1537
Web: www.qimacros.com
F, L, QT, QTM, S, SP, SS
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Quality Solutions, Inc.
PO Box 40147
Cleveland, OH  44140
Telephone: 800-471-1646
E-mail: results@qualitysolutions.com
Web: www.qualitysolutions.com
Quality Solutions offers customized satisfaction 
survey processes—online, by phone, and by  
mail with benchmark comparisons—along with 
ISO 9001 and TS 16949 consultation and 
auditing, balanced scorecard, and employee 
satisfaction surveys.

B, C, CS, F, L, O, QA, QT, SS

Qualtrax, Inc.
105 Industrial Drive
Christiansburg, VA  24073
Telephone: 800-277-3077
E-mail: requestinfo@qualtrax.com
Web: www.qualtrax.com
Qualtrax, Inc. provides compliance software 
for regulated industries. Document control and 
automated workflows enable companies to meet 
federal, customer, and internal requirements 
while improving efficiency.

OT, QA, QT, S

Sparta Systems, Inc.
Telephone: 888-261-5948
Web: www.sparta-systems.com
QA, QT, S

Strategic Action Associates
696 San Ramon Valley Boulevard, Suite 367
Danville, CA  94526
Telephone: 925-820-8838
E-mail: jimbandrowski@strategicaction.com
Web: www.strategicaction.com
Achieve 10X+ return from measurable 
breakthroughs in your processes. We specialize 
in Lean Six Sigma consulting and training/
certification for medium sized manufacturing and 
service organizations.

C, L, O, QT, SS 

StatSoft, Inc.
2300 East 14th Street
Tulsa, OK  74104
Telephone: 918-749-1119
E-mail: fkeirsey@statsoft.com
Web: www.statsoft.com
StatSoft’s STATISTICA line of desktop and 
enterprise software offers the largest selection of 
intuitive and customizable tools for data analysis, 
data mining, Six Sigma/quality control, and 
Web-based analysis with support provided from 
24 offices worldwide.

PT, QT, QTM, SP, SS

Title 21 Software, Inc.
Telephone: 1-866-title21
Web: www.title21software.com
OT, QA, QT, QTM
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ASQ is proud to announce the Spencer Hutchens Jr. Social Responsibility Medal. This global 
medal, to be awarded in May 2010 at the World Conference on Quality and Improvement, 
will recognize an individual for the outstanding demonstration of leadership as an individual, 
business leader, and cause advocate for social responsibility. Take this opportunity to nominate 
those who strive for societal change. 

ASQ medal nomination forms can be found at www.asq.org/aboutasq/awards.html. 
The nomination deadline is October 1, 2009.

Spencer Hutchens Jr. Social Responsibility Medal
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Standards Outlook    BY Sandford Liebesman

The Right Approach
An effective QMS audit requires a process-based strategy

The process approach is at the heart 

of a quality management system (QMS) 

defined by ISO 9001. And, as everyone 

knows, it’s necessary to have the old 

ticker checked out from time to time. 

That’s where the plan-do-check-act 

(PDCA) cycle can be useful as the primary 

tool employed during a process audit.

But what is a process? In this context, 

it is a transformation of inputs to outputs 

that is constrained by controls and limited 

resources (see Figure 1).

Consider the manufacture of printed 

circuit boards. The process transforms raw 

materials, such as components and raw cir-

cuit boards, into printed circuit boards. The 

process is constrained by controls, such as 

temperature of the solder bath, speed of 

the manufacturing line, testing sequence, 

component insertion and resources that 

include components, circuit boards, trained 

personnel and manufacturing equipment.

ISO 9001 contains eight clauses, the 

last five of which define an effective QMS:

•	 Clause 4, Quality Management Sys-

tem: describes the basic structure of an 

effective QMS.

•	 Clause 5, Management Responsi-

bility: indicates the management and 

oversight of the QMS.

•	 Clause 6, Resource Management: 

describes the control of resources and 

includes competence, awareness and 

training of personnel.

•	 Clause 7, Product Realization: identi-

fies inputs to the product realization 

process, such as customer requirements, 

and the outputs, which are the end re-

sults of the product realization process. 

•	 Clause 8, Measurement Analysis and 

Improvement: contains the method for 

turning data into information and ac-

tions. As part of clause 8, the improve-

ment process includes preventive and 

corrective actions and concludes with 

management review in clause 5.

The process approach is defined in 

subclause 0.2 of ISO 9001 and is expanded 

in subclause 4.1, which requires identifi-

cation of all processes and their applica-

tions; determination of their sequences 

and interactions; identification of criteria 

and methods to ensure their effectiveness; 

provision of supporting resources and in-

formation; monitoring, measurement and 

analysis of each process; and implemen-

tation of actions to achieve results and 

improvement.

In my experiences, a QMS has eight 

basic processes:

1.	 Management of the quality system.

2.	 Top management involvement.

3.	 Customer focus.

4.	 The improvement process.

5.	 Design and development.

6.	 Supplier management.

7.	 Product provision (including control of 

outsourced processes).

8.	 Resource management. 

Auditing a process-based QMS
What is different about auditing a process-

based QMS? In the past, the audit scope 

was determined by the elements or 

clauses of the standard, and audits tended 

to center around yes-or-no checklists. 

ISO 9001:1994 was checklist-oriented and 

included 20 elements.

When I used ISO 9001:1994 to audit 

in the 1990s, however, I used a process-

based method because it was closer to 

the way an organization operated. With 

the release of ISO 9001:2000, the orienta-

tion was officially changed to a process 

approach.

Several preliminary steps should be 

taken prior to auditing the processes. 

Start by developing a business process 

overview, understanding the organiza-

tion’s goals and business objectives, and 

conducting a detailed audit of the quality 

manual.

Then, accomplish the following 

process-oriented activities: identify the 

organization’s major quality-affecting pro-

cesses, examine links between processes, 

determine whether processes are inte-

grated to form a system, establish whether 

the eight basic processes are covered 

and perform a preliminary analysis of the 

system’s processes.

Analyzing the processes consists of: 

identifying an owner for each process; de-

fining the inputs, outputs and constraints 

(controls and resource limitations) of 

each process; determining the activities of 

each process in terms of PDCA; and devel-

oping a checklist for each process. 

This information is needed to under-

stand the operation of the system. It’s best 

to use open-ended questions or directions; 

for example, “Describe the activities of the 

management review.”

The final preliminary step is to develop 

Controls

Inputs Outputs

Resources

Transformation

Definition of a 
process   /   figure 1
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the three-year audit schedule. Many of the 

basic processes contain sub-processes 

that can be audited separately or included 

in the audit of the basic process.

Tables 1 and 2 are examples of a 

three-year audit schedule for a company 

that manufactures communications 

equipment. “R” indicates a process audit 

conducted during each visit, while the “S” 

followed by a number indicates an audit 

conducted during the visit indicated by 

the number.

Auditor’s role
Process auditing starts by looking at how 

the processes function and how they 

link elements of various clauses. Many 

processes are cross-functional or involve 

several departments. The auditor should 

use PDCA to identify the parts of the stan-

dard necessary for the function of each 

process and should build the audit around 

open-ended questions, which reveal more 

about each process.

The interviews should start with the 

process owner—the person who can pro-

vide the best information about the opera-

tion of the process. Other key personnel 

should be interviewed to get a complete 

picture. If questions arise, start the discus-

sion with the appropriate clauses of the 

standard. Always refer to the exact word-

ing, and clarify if necessary. 

The auditor should obtain objective 

evidence by performing a walkthrough 

review of the steps of each process. 

When a finding is identified, the auditor 

should sit down with the process owner 

and other implementers to describe the 

finding. Always refer to the wording of the 

standard.

The auditor can also identify op-

portunities for improvement. These are 

not findings—they are suggestions for 

improvement based on the standard. For 

example, I’ve suggested that the manage-

ment review should include financial 

management personnel. This is not a 

requirement of the standard, but it will 

reveal links to the financial aspects of the 

organization.

Step by step
The following is an example of a process 

audit in which the PDCA cycle is em-

ployed to outline the audit procedure used 

for an improvement process. The numbers 

in parentheses are the associated clauses 

of ISO 9001:2008.

The “plan” step starts by reviewing top 

management responsibilities in clause 

5. The first questions are, “What is the 

quality policy?” (5.3) and “How was it 

transmitted throughout the organization?” 

Also, part of clause 5 is the determination 

of measurable quality objectives (5.4.1) 

and QMS planning (5.4.2).

Four related questions applicable dur-

ing this stage are:

•	 How are objectives set?

•	 Have objectives been established 

for the various functions and levels 

throughout the organization?

•	 Does each quality objective (5.4.1) align 

with the quality policy (5.3)? 

•	 Does the QMS planning meet the re-

quirements of subclause 4.1?

This stage also contains planning of 

Management processes  
and subprocesses

Quality 
management

Vice president 
operations

Human 
resources

Management of the quality system R R
     - Document review R
     - Document control R
     - Control of records R
     - Information management R R
Top management involvement R R
     - Management review R R
Customer focus R R
     - Returns and repairs R R
Resource management S2 S2
     - Training S2
     - Infrastructure S2 S2
     - Work environment S2 S2

Management processes   /   table 1

Production processes  
and subprocesses

Quality 
management

Product 
engineering Manufacturing

Design and development S4 S4 S4
Supplier management S5 S5 S5
Product provision S1 S1 S1
     - Orders and quotes S1
     - Receiving inspection S1
     - Final inspection S1
     - Inventory control S1
     - Shipping S1 S1
The improvement process S3
     - Internal audits S3
     - Analysis and use of data S3
     - Corrective action S3
     - Preventive action S3
     - Nonconforming product S3

Production processes   /   table 2
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product realization (7.1) and planning of 

monitoring, analysis and improvement 

(8.1).

Planning of product realization in-

cludes determining quality objectives and 

requirements for the product; establishing 

the processes, documentation and records 

needed; and defining the elements of the 

realization process. Planning of measure-

ment, analysis and improvement is meant 

to demonstrate conformity to product re-

quirements, ensure conformity of the QMS 

and continually improve the effectiveness 

of the QMS.

Once the review of the planning is 

completed, the auditor can start looking 

at the “do” element. For the improvement 

process, this is centered on the improve-

ment loop in subclause 8.5.1, which 

requires improvement of the effectiveness 

of the QMS through the use of quality 

policy (5.3), quality objectives (5.4.1), 

audit results (8.2.2), analysis of data (8.4), 

corrective actions (8.5.2), preventive ac-

tions (8.5.3) and management review (5.6). 

The key to determining the effective-

ness of the improvement loop is a review 

of the inputs and outputs of the manage-

ment review function. What are the results 

of management review over time? How do 

they demonstrate the improved effective-

ness of the QMS? 

The “check” element looks at how data 

are gathered and turned into information. 

Data have no value until they become 

information. The data come from internal 

and external audits (8.2.2), monitoring 

and measuring of processes (8.2.3) and 

products (8.2.4), control of nonconform-

ing product (8.3), customer satisfaction 

measurements (8.2.1) and supplier results 

(7.4). The analysis of the data, including 

trends, should lead to corrective (8.5.2) or 

preventive actions (8.5.3). 

Finally, the “act” element describes the 

actions taken to improve the effective-

ness of the QMS. The auditor should look 

at the corrective (8.5.2) and preventive 

(8.5.3) actions that were implemented. 

Were they effective? What improvements 

were observed?

The results should be documented as 

part of the management review (5.6). The 

Process Server
Is PDCA the best tool to use when performing a process-centric audit, 
or have you found others to be more effective? Share your experiences 
with us by e-mailing editor@asq.org. 

standards outlook



result of the management review should be 

improvement of the QMS and its process-

es, improvement of product with respect 

to customer requirements and identifica-

tion of added resources needed.

As part of the “act” stage, the auditor 

should audit top management by asking 

the following questions:

•	 What are the results of the latest man-

agement review?

•	 Does management examine measure-

ments of customer satisfaction, product 

conformity and process performance?

•	 Do the management-review minutes 

include a review of changes that could 

affect the quality policy and objectives?

•	 What is the measure of the effective-

ness of the QMS?

•	 Does management make decisions and 

create actions to improve the effective-

ness of the QMS?

•	 How often do you or your direct reports 

attend the meetings?

An effective ending
Eleven clauses, including the improvement 

loop (8.5.1), require continual improvement 

of the effectiveness of the QMS. My experi-

ence is that most organizations do not 

define effectiveness well. One example of a 

satisfactory measurement of effectiveness 

is a balanced scorecard based on measure-

ments of the key measurable objectives. 

Because organizations operate via 

processes, the approach to internal audits 

has changed from element or clause-based 

to process-based. ISO 9001 defined the 

process approach (4.1) in response to this 

realization. The PDCA tool will help you 

reach the end of the audit, at which time 

a sound judgment can be made about the 

effectiveness of your QMS.  QP
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ASQ believes that, to be socially responsible, people and organizations must behave ethically and with 
sensitivity toward social, cultural, economic, and environmental issues. Organizations that demonstrate 
a commitment to social responsibility create new opportunities that can impact operations in ways that 
positively contribute to bottom-line results. 
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Voltage performance monitor
The voltage performance monitor (VPM) 

from Ideal identifies voltage events and 

harmonics that cause IT equipment dam-

age or failures. The VPM plugs directly 

into a circuit at the point of equipment 

connection and “sees” exactly what the 

equipment sees. It logs events that exceed 

designed tolerances, including voltage 

sags, swells, impulses and excessive total 

harmonic distortion. 

The VPM determines if equipment 

failure is related to a specific voltage event. 

Time and severity of events are displayed 

on a screen that inverts when it is neces-

sary to plug in upside down. Up to 512 

events can be stored in the unit’s inter-

nal memory for review by category or in 

chronological order.

The VPM comes preloaded with toler-

ance settings based on 15 internationally 

recognized standards. Users select the ap-

propriate standard for the application, and 

the VPM logs those events while ignoring 

the rest. Technicians can also set their own 

custom thresholds to meet specific needs. 

Call: 877-201-9005; e-mail: david.skow-

ronski@idealindustries.com.

OEM pressure sensors
Servoflo has introduced original equipment 

manufacturer (OEM) pressure sensors from 

MicroSensor. They are designed for embed-

ded applications in which ruggedness, 

anti-corrosiveness and exposure to media 

are important. 

The OEM pressure sensors feature 

various pressure ranges up to 100 MPa, 

in gauge, absolute or differential versions. 

Non-corrosive, isolated construction and 

stainless steel packages for various media 

are available. These industrial pressure 

sensors have an unamplified, linear mil-

livolt output, which includes temperature 

compensation. 

Call: 781-862-9572; visit: www.servoflo.

com. 

 
Web-based enterprise system
EtQ has announced enhanced features 

in the latest release of its web-based en-

terprise system for quality, compliance and 

environmental health and safety manage-

ment. Reliance 6.2 incorporates enhanced 

features and utilities, including automation, 

integration and reporting. 

Enhancements to the latest release 

include:

•	 Searching and filtering capabilities give 

the user the ability to retrieve past 

search strings. 

•	 Enterprise configuration center enables 

a centralized resource for managing 

multiple facilities. 

•	 Customer complaints module allows us-

ers to track all aspects of their customer 

data.

•	 Connection profiles is a graphical, 

web-based administration tool enabling 

integration between EtQ Reliance and 

third-party business systems. 

•	 Flexible decision trees allow users to 

create web-based lists of related ques-

tions that are dependent on one another 

to produce quantitative results, such as 

a risk ranking, subsequent questions or 

related actions. 
Got a quality product?
Send your product description and photo to vfunk@asq.org. 

QPToolbox



•	 Centralized reporting 

includes 3D, Radar and 

Polar charting, and the 

ability to define upper 

and lower control limits 

for each chart type. 

 Call: 800-354-4476; visit: 

www.etq.com/reliance.

Scanning electron microscope
Novelx’s mySEM is a bench-top scanning 

electron microscope for imaging and char-

acterizing nanoscale objects and materials. 

It’s compact and installs into available lab 

space or closer to production lines. The my-

SEM is designed for low-voltage operation. 

It’s used for the imaging of energy sensitive 

nanomaterials, biomaterials, polymers, thin 

films and membranes.

Several imaging techniques are avail-

able with the mySEM to enhance surface 

contrast and allow nanoscale features to 

be observed. The mySEM eliminates charg-

ing of non-conductive samples without 

the need to coat samples, which can mask 

many nanoscale features, or to operate 

at increased pressure, which can degrade 

resolution. 

Industrial applications include the char-

acterization of nanomaterials at corporate 

product development labs, the failure 

analysis of nanoscale defects and the 

quality assurance of nanomaterial-based 

products closer to the production line.

Call: 925-962-0889 x304; visit: www.

novelx.com. 

Variable speed pump controller
ITT’s Bell and Gossett Technologic 502 vari-

able speed pump controller uses a hard-

ware platform with pumping software and 

proven algorithms to create a more cost-

efficient and energy-saving pump system 

for heating, ventilation and air conditioning, 

and pressure booster applications.    	

The 502 integrated pump controller and 

adjustable frequency drive features control 

of up to four parallel pumps and four 

analog inputs for a combination of zone 

sensors, flow sensors and suction sensors. 

Customized algorithms to handle the entire 

range of pumping applications, including 

secondary, tertiary, hot water, chilled water 

and pressure boosting are also standard. 

The 502 program safeguards against 

damaging hydraulic conditions, 

such as pump-flow surges and 

system overpressurization. The 

502 contributes to Leadership 

in Environmental and Energy 

Design certification and may 

also qualify for economic 

stimulus rebate or local power 

company incentives. 

Call: 847-983-5811; visit: 

www.bellgossett.com.  

 
Reference tempera-
ture calibrator
Ametek Calibration Instru-

ments has introduced the Jofra 

RTC-156, a block reference 

temperature calibrator featur-

ing a dynamic load compensa-

tion (DLC) system for tempera-

ture uniformity in the insert, 

no matter the number or size 

of the sensors immersed. The RTC-156 also 

has sensors for plug-and-play connectivity, 

a full-color video graphics array display and 

a USB connection for communications and 

software downloads.

The RTC-156 performs calibrations over 

a wide range of temperatures, from -30 Cº 

up to 155 Cº. Heating and cooling speeds 

also have been increased 20% versus com-

parable calibrators. 

Three models are available:  RTC-A 

reference temperature calibrator; RTC-B 

reference temperature calibrator with 

input for reference sensor, DLC sensor and 

sensors-under-test; and RTC-C reference 

temperature calibrator with input for refer-

ence sensor and DLC sensor.  Ametek’s Jo-

fracal proprietary software package comes 

standard on all models.

Call: 727-536-7831; visit: www. 

ametekcalibration.com.
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Medical Device Design for Six 
Sigma: A Road Map for Safety 
and Effectiveness 
Basem S. El-Haik and Khalid S. Mekki, Wiley 

Interscience, 2008, 528 pp., $148.50 (book).

The title of this 

volume does 

not reflect the 

amount of mate-

rial El-Haik and 

Mekki cover. The 

first four chapters 

provide grounding 

in the evolution of 

Six Sigma, global 

perspectives on medical device regulations, 

how to define quality in terms of medical 

devices and a thorough review of the basic 

statistical methods needed to understand 

the technical chapters that follow.

The authors have chosen to focus on 

the U.S. Food and Drug Administration 

(FDA) and the design controls related to 

FDA regulations. The book is exhaustive in 

describing the process of medical device 

design, starting with a description of the 

roles and responsibilities in deploying a 

Six Sigma medical device design team and 

discussing strategic and tactical methods 

used.

The middle chapters of the book focus on 

the project roadmap and phases of design 

for Six Sigma (DFSS), first from a high-level 

overview, proceeding to specific phases 

and then the seven lifecycle development 

stages. The reader moves to quality function 

deployment and how it is used to transfer 

customer needs into the design. This is 

important because the authors discuss 

sustainability issues and how to prevent 

problems from arising before the design 

becomes operational.

The last third of the book moves 

the reader through the most important 

aspects of risk management and how to 

translate the information in the book to 

a generic design template for continued 

robust design development and design 

verification before launching a product. 

Finally, design review in light of federal 

regulations is discussed, and a case study 

is presented. An all-encompassing hand-

book for integrating Six Sigma and medical 

device design, this book would be a great 

addition to the bookshelves of technical 

staff in the medical device industry.

Reviewed by I. Elaine Allen

Babson College

Wesllesley, MA

Combination Products: Regula-
tory Challenges and Successful 
Product Development
Smita Gopalaswamy and Venky Gopalas-

wamy, CRC Press, 2008, 264 pp., $139.95 

(book).

This book is an 

excellent sum-

mary and source of 

information for ad-

dressing the myriad 

issues involved in 

combination prod-

uct (CP) develop-

ment, regulation, 

quality control and pre and post launch. 

A CP is the integration of at least two 

FDA-regulated components: drugs, medical 

devices or biologics. 

The authors provide practical and 

easy-to-understand product development 

approaches that can be used regardless of 

level of expertise. This book will be useful 

to anyone considering marketing any type 

of FDA-regulated product.

Each development scenario goes 

through the six domains of the lifecycle: 

innovation, customer needs, product 

function, design, processing and post-

marketing with the appropriate modifica-

tions for the product type. A 360-degree 

viewpoint is used, and few aspects are not 

mentioned for consideration. Discussion 

of requirements is thorough and as direct 

as possible given the multiple product 

possibilities. 

Particularly noteworthy are the voice of 

the customer analysis and DFSS cascade. 

Regulatory expectations are provided for 

each step for the United States, European 

Union, Canada, Japan, China and India, 

with guidance to the involved agencies’ 

departments and their interactions.

The table of contents, bibliography and 

index are well organized and make finding 

specific topics simple. Numerous tables 

summarize huge volumes of information in 

an easily understood and practical manner. 

The authors have done a superb job of 

distilling their considerable years of experi-

ence and consulting work into an easy-to-

read format. If there is anything to object to 

in this book, it is that while there are many 

examples given, the authors will never 

be able to cover each and every reader’s 

specific issues. 

Each person responsible for a domain 

in the CP lifecycle should be required to 

read and have a copy of this book. It will 

definitely increase efficiency and eliminate 

a lot of wasted time spent searching for 

answers or direction. 

Reviewed by Marc A. Feldman

Solvay Chemicals

Houston
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100% Leadership: Guidelines  
To Be An Effective Leader
Gabriel Hevesi, with editors Tracy S. Epley 

and Collin R. Mcloughlin, Enna Inc., 2008, 

150 pp., $21.99 (book).

Hevesi, a former 

managing partner of 

Brazil-based man-

agement consulting 

firm Target Ltd., 

draws on his 50-plus 

years of front-line 

business manage-

ment experience in 

three countries to provide yet another guide 

to leadership that joins the already burgeon-

ing library of works on this topic. 

Hevesi organizes his material into 

16 succinct, tersely cogent chapters on 

common leadership issues, such as com-

munication, team building, planning and 

risk taking, efficiency, decision making 

and global business. His intent is to make 

the information useful, and he includes 

opposing systems, theories and opinions 

to provoke readers into thinking about the 

material and adjusting it to fit their own 

situations and help them solve their own 

problems. 

Hevesi’s many years of first-hand 

responsibility in leadership positions help 

connect these ideas with readers who may 

have grown tired of the management-con-

sultant psychobabble that, unfortunately, 

fills our shelves. 

His sound ideas are well organized, and 

his concern for others bearing the burdens of 

leadership is genuinely evident. I recommend 

this book for anyone newly appointed to the 

role of management in any organization.

Reviewed by Dale Farris

Groves, TX

 

Achieving Class A Business  
Excellence: An Executive’s  
Perspective
Dennis Groves, Kevin Herbert and Jim Cor-

rell, 2008, John Wiley & Sons, 385 pp., $45 

(book).

Greg Sanders is 

our hero in this 

fictitious story of 

a journey to lead 

a company using 

the book The Oliver 

Wight Class A 

Checklist for Busi-

ness Excellence. 

Sanders is brought in to save a chronically 

ill cosmetic product division, which is fail-

ing in its customer service. 

The whole story is a skillful description 

of the problems an executive encounters 

and how to deal with them while also try-

ing to achieve class A status.

The class A concepts are introduced 

through coaching lectures and personal 

guidance by the character Roxanne Barnes, a 

consultant brought in to help this company. 

Just like all fairy tales, Sanders guides 

the division to achieve class A status and 

is promoted to CEO.

The book is written from a top execu-

tive’s perspective, providing a solid roadmap 

on how to use integrated business manage-

ment throughout conversion processes. The 

class A concepts provide another approach 

with the required strategy, information and 

tools to achieve class A status, filling in the 

gap Six Sigma does not adequately address. 

I recommend this book for all senior manag-

ers and Six Sigma practitioners.

Reviewed by Shin Ta Liu

Lynx Systems

San Diego

Recent Releases
HALT, HASS, and HASA Explained: 
Accelerated Reliability  
Techniques
Harry W. McLean, ASQ Quality Press, 2009, 

208 pp., $65 list, $39 member (revised edi-

tion, book).

Solutions to the Healthcare 
Quality Crisis: Cases and  
Examples of Lean Six Sigma  
in Healthcare
Soren Bisgaard (editor), ASQ Quality Press, 

2009, 208 pp., $40 list, $24 member (book).
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To receive information or to register for 

ASQ Education Courses, contact Learning 

Offerings, ASQ, 600 N. Plankinton Ave., 

Milwaukee, WI 53203; call 800-248-1946 or 

414-272-8575; fax 414-272-1734; or visit 

www.asq.org/learninginstitute.

OCTOBER

2 Baldrige Regional Conference. 

Cambridge, MA. Visit the National Institute 

of Standards and Technology’s website at 

www.nist.gov/baldrige or e-mail baldrige@

nist.gov.

5-6 ASQ Conference. 18th Annual 

Service Quality Conference. Long Beach, 

CA. Register at www.asq.org/sqd. 

7 ASQ Education Course. Corrective Ac-

tion—Virtual Course.

7 Next Generation Data Warehouse 

Platforms. Webinar. Visit the Data Ware-

housing Institute’s website at www.tdwi.

org or e-mail Phillip Russom prussom@

tdwi.org.

12-16 ASQ Education Course. Intro-

duction to Quality Managemet. Brook-

field, WI.

13-14 ASQ Conference. Lean Six 

Sigma. Buffalo, NY. Visit the Buffalo Sec-

tion’s website at www.asqbuffalo.org. 

13-15 Lean Product Development. 

Schaumburg, IL. Visit the Society of Manu-

facturing Engineers’ website at www.sme.

org.

13-16 Global Lean, Six Sigma and 

Business Improvement Summit and 

Awards. Orlando, FL. Call Worldwide Con-

ventions and Business Forums at 800-959-

6549 or visit www.wcbf.com/quality/5099.

15 ASQ Education Course. ISO 

22000:2005 Food Safety Management 

System Requirements: An Overview—

Virtual Course.

15-16 ASQ Conference. 18th Annual 

Audit Conference. Tucson, AZ. Visit the 

Audit Division’s website at www.asq.org/

audit/interaction/conferences-audit.html. 

23 ASQ Conference. Silicon Valley 

Quality Conference. Santa Clara, CA. Visit 

www.asq-silicon-valley.org. 

25-27 ASQ Conference. National 

Quality Education Conference. Jackson-

ville, FL. Visit http://nqec.asq.org. 

21-23 15th International Sympo-

sium on Quality Function Deployment. 

Monterrey, Mexico. Visit Latin American 

Quality Function Deployment’s website at 

www.qfdlat.com/isqfd09.

21-23 ProcessModel Basics I. Online 

training. Call ProcessModel Inc. at 801-356-

7165 or visit www.processmodel.com.

22-23 SCOR Implementation. New 

York. Call the Supply Chain Council at 202-

962-0440 or e-mail info@supply-chain.org.

23 ASQ Education Course. Consultant’s 

Boot Camp—Virtual Course.

23 Advanced Applications in Accel-

erated Testing. Buffalo, NY. Visit Hobbs 

Engineering’s website at www.hobbsengr.

com or call 303-465-5988.

28 How to Deploy 5S Throughout 

Your Facility. Webinar. Visit 5S Supply’s 

website at www.5Ssupply.com or e-mail 

webinar@5Ssupply.com.

november

2-6 ASQ Education Course. Certified 

Quality Engineer Exam Preparation. 

Atlanta.

4-5 ASQ Education Course. Developing 

High-Performance Supplier and Partner 

Relationships—Virtual Course.

5 Good Governance for Supply Chain 

Operations (live webinar). Call Pilgrim 

Software at 813-915-1663 or visit www.

pilgrimsoftware.com.

10-11 ASQ Conference. Interna-

tion Conference on Software Quality. 

Northbrook, IL. Visit the Software Division’s 

website at www.asq.org/divisions-forums/

software/index.html.

12 39th Annual Innovation Awards 

Competition and Gala. Detroit. Visit the 

Society of Plastics Engineers International’s 

website at www.4spe.org.

QPcalendar

SAVE THE DATE 
If you’d like your event included in QP Calendar, submit information at least three 
months in advance to vfunk@asq.org. Non-ASQ organizations may list one event 
per issue.
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Classroom Training Aids…
g Quincunx Boards
g Sampling Bowls
g Catapults 
g Deming Funnels
g And lots more …

Visit us at: www.qualitytng.com
Email sales@qualitytng.com for brochure

Ph: 248-641-7030  Fax 248-641-7031
PO Box 611 Troy, MI 48099-0611

Can you afford to forgo Inspection 
outsourcing? 

Final Random Inspection,
Vendor Assessments, etc.
Established for 40 years  

in the Far East.
We offer fast, efficient, and 

professional low cost services 

in the Far East

Contact us in Hong Kong at
e-mail: mcrinkhk@netvigator.com

Web site: www.mcrink.com
Tel: 852-2389-3770
Fax: 852-2357-4770

McRINK FAR EAST SERVICES

Downsizing inhouse Q.A.?

Changing Suppliers?

Tap into your career potential with CNU’s self-paced learning 
CNU is a nationally accredited online university designed for technical 
and business professionals. CNU is one of the only universities to offer 
a bachelor and master’s of science in engineering completely online. 
CNU also offers a bachelor’s of quality assurance science degree. 

Available Programs: 
•	 Bachelor of Quality Assurance	 •	 Bachelor of Science in Engineering	 •	 Master of Science in Engineering
•	 Six Sigma Green Belt	 •	 Six Sigma Black Belt	 •	 Master of Engineering Management
•	 Bachelor of Computer Science	 •	 Bachelor of Science Business Administration	 •	 Master of Human Resources Management

 Let CNU help you take it to the next level.
Contact one of our admissions representatives at 800-782-2422 or e-mail cnuadms@mail.cnuas.edu.

CMMAdviceFree.com

Multi-Vari Chart and 
Analysis Book 

- A Pre-Experimentation 
Technique

www.mpcps.com

ISO9001 • AS9100 • ISO/TS16949
ISO14001 • ISO 13485 • OHSAS18001
Safe Quality Food (SQF) • ISO22000

40 North Main Street, Suite 2410 | Dayton, OH 45423
800.795.3641 | www.eagleregistrations.com

 

• 
• 
• 
• 
• 

info@ceptara.com  (425) 338-9563

www.ceptara.com

$1.2B Savings To Date

LEAN ISO 9001

•  Everything Lean
•  Everything ISO 9001 
•  Everything Integrated
•  Lean Documentation
•  Auditing on Steroids
•  Keynote Presentations

QualityQuest, Inc.
Michael J. Micklewright, CSSBB, CQMgr, CQA, CQE
Arlington Heights, Illinois
PH: 847-401-0442, Fax: 847-870-0872
mike@mikemick.com; www.mikemick.com

UHRIG CONSULTING

Process Mapping/Improvement,  
Training, Auditing, Documentation  
Development & Facilitation:
•	ISO 9001
•	AS9100/9110/9120
•	ISO13485/21CFR820
•	TS16949

•	TL9000
•	6Sigma Tools
•	CAPA & Error 	
Proofing

Redondo Beach, CA
310.798.8442 

lisa@uhrigconsulting.com
www.uhrigconsulting.com
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Gauge R&R Studies 
Book 

- For Destructive & 
Non-Destructive Testing

www.mpcps.com

Uniquely qualified to assist you
For all your needs regarding India

T E A M  2 0 0 0
www.hownwhy.com

Phone: 1-877-HOWNWHY

Rated in the Top 10% by Customers

Aston Technical Consulting Services

Serving Oil and Gas, Aerospace  
and Manufacturing Industries

•	 Quality Management Systems  
(ISO 9001:2000, API Q1 and ASME) 
	 Development & Implementation 
	 QMS Manual & Procedures
	 Onsite Staff Training or Orientation
	 �External & Internal QMS Auditing Services

•	 Inspection Services 
	 E&P Project Inspection Support
	 Supplier Evaluations/Assessments
	 Source Inspections
	 Operations Inspections

•	 ASQ/RABQSA Certified Auditors and Engineers

•	 AWS/ASNT Certified Inspectors

Bill Aston, Principal & Managing Director
Office: (936) 653-5257 or (877) 653-5257 
E-mail: quality@astontechconsult.com 
Web site: www.astontechconsult.com

Build Quality By Choice
Not By Chance

T E A M  2 0 0 0
www.hownwhy.com

Phone: 1-877-HOWNWHY

Rated in the Top 10% by Customers

SAE AS9100/AS9110/AS9120, ISO 9001, 
and ISO 14001 Consulting and Training

•	 Documenting your quality or environmental 
management system

•	 Mapping and improving your 	
management system

•	 Improving your communication processes
•	 Gap Analysis
•	 Internal Audits
•	 Supplier Audits
•	 Training needs, including root cause analysis
•	 Selecting an Accredited Registrar

Qual-Tech, Inc.
Certified QMS and Aerospace Auditors

Ph:  321-453-0637, Fax:  321-453-5842
contact@qual-techinc.com | www.qual-techinc.com

Kimberly Maggie
President and CEO

Process Tek - Sterility by Design
For sterile products, packages & processes

Kailash S. Purohit, Ph. D.
www.processtek.net 

kaipurohit@processtek.net

Can you afford to buy products
out of Hong Kong, China (PRC),

and the Far East
without some assurance they
meet your specifications and

quality requirements?
Our services are fast, efficient,
definitely affordable and reduce

your in-house Q.A. costs.

McRink Surveyors Company Limited
1-2, 2/F., Hung Tai Industrial Bldg.,
37-39 Hung To Road, Kwun Tong,

Kowloon, Hong Kong.
Tel No: 852-2389-3770
Fax No: 852-2357-4770

E-mail: mcrinkhk@netvigator.com
Web site: www.mcrink.com

Q.A. SERVICES  
IN THE FAR EAST

Apply Online Today: www.cnuas.edu
Or call us at: 800-782-2422 — 818-830-2411

Fax: 818-830-2418 — cnuadms@mail.cnuas.edu 
8550 Balboa Blvd, Northridge, CA 91325

CNU is one of the only universities to 
offer a bachelor and master’s of science 
in engineering completely online. CNU 

also offers bachelor’s degrees in 
computer science, business 

administration and a master’s degree 
in human resource management.

Bachelor of Quality Assurance Science
Six Sigma Green Belt
Six Sigma Black Belt

Master of Engineering Management
Baldrige Performance Excellence

ISO 9000
Statistical Process Control

Deming, Juran, Shingo
Kaizen

Resources for Quality  
& Productivity Improvement

Books, Videos, CD’s, DVD’s,  
Software, Calibration Lables,  

ASQ Certification Preparatory Materials,  
Tags, Computer Based Training,  

Implementation Kits, Learning Packages

Service • Education • Healthcare 
Government • Manufacturing

Customer Relationship Mgt.,  
Product Development, 5 S/Visual Factory,  

Lean Enterprise, Team building, Six Sigma,  
ISO 9000, Statistics, & Much More

www.QualityCoach.Net

1-800-648-9510

www.tnsft.com
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Supplier Audits
Product Inspections
Corrective Action
Social Accountability Evaluations

Measurement and Testing
Engineering
Sourcing
Supplier Development           

Pro QC International
Tel: +1-815-344-1252
www.proqc.com

Services in over over 30 countries
Asia, Europe & Americas

Reduce your sourcing risks and cost
Pro QC represents you at factories worldwide

GLOBAL COVERAGE            LOCAL EXPERTISE
SINCE 1984

Save up to 80%
Training/Certification/Degrees

Via Online Quality University
All Standards/Regulations

Degrees, Certificate, Internal Auditor, Overview, 
Implementation & Executive Review

We also offer certificates in Quality Environment, 
Health & Safety, OSHA, Six Sigma, and others.

Quality University
       FOR PROFESSIONAL STUDIES

www.qualityuniversity.com
support@qualityuniversity.com

Machine/Process 
Capability Study Book 

- A Methodology For 
Optimizing Processes

www.mpcps.com

200+ Custom / Std. Workshops
Including Lean and Six Sigma

T E A M  2 0 0 0
www.hownwhy.com

Phone: 1-877-HOWNWHY

Rated in the Top 10% by Customers

Trouble in China?

Michigan
269-944-1914

China
86-769-22425547

Give us a call.
Six ASQ certifications at your service.

Shanghai-American Quality Services
Michael Mead, Ph.D., President

Accelper Consulting

Training and Certification

Tel: (847) 884-1900
info@accelper.com

www.accelper.com or

ibusinessinnovation.com

Six Sigma & 

Business Innovation
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u

p
ta Outsource Quality  

and Compliance
Quality/Environmental  

Management and Engineering

ISO/CFR/GMP/FDA/ICH Compliance

Auditing, Training, and Support

www.OutsourceQualityandCompliance.com
www.ShafferProcessConsulting.com

336.689.8625

For information on placing an  
ad, contact Media Sales at  
800-248-1946 or 414-272-8575,  
or e-mail mediasales@asq.org.

Place a Recruitment Ad in Quality 
Progress and reach more than 100,000 

readers from all over the world!

Contact Media Sales at 800-248-1946 
or e-mail mediasales@asq.org.

Looking for  
Quality Professionals?
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Testing, Testing, 1, 2, 3
Verify the manual, as well as the product

just as it is important that a product 

function properly, the product manual 

must also work. Owners or product users 

must be able to easily find information 

they need to use an item effectively. 

To achieve this objective, the manual’s 

content must be clear and its organization 

beyond reproach. Unfortunately, product 

manual writers and product users do not 

always think the same way.

Proper content and organization might 

seem like a given, but there are often 

inherent differences between the mind-set 

of the writer and that of the reader. These 

differences can stand in the way of creat-

ing a truly useful document and are likely 

to affect the manual’s organization more 

than its content. Manuals are usually writ-

ten by someone who is an expert in the 

way the product works, while users are 

often novices.

Expert and novice differences in think-

ing have been the focus of an impres-

sive body of research that began around 

1965.1,2 In applying this research to prod-

uct development, we could conclude that 

someone with an expert’s knowledge of a 

particular product would think about that 

product in terms of patterns, integrated 

components and abstract relationships. 

The novice user of the product, on the oth-

er hand, would reason about it in terms of 

individual components that are concrete 

and visible.

Shedding some light
As an example of these differences, I 

wanted the interior overhead light of my 

new sport utility vehicle to come on when 

I opened the door. The overhead light sec-

tion of the owner’s manual indicated that 

the three-position switch (“off,” “door” 

and “on”) needed to be in the “door” posi-

tion, which it was. What this section of the 

manual did not say was that a control on 

the front instrument panel must be set in 

a particular position for the overhead light 

to be triggered by the opening of a door. 

I learned of this requirement only after 

calling the dealership. The control setting 

was indeed mentioned in the owners’ 

manual, but it appeared in the instrument 

panel section. This placement probably 

made perfect sense to the expert who 

wrote the manual and understood the rela-

tionship between these two components. 

It didn’t, however, make sense to me, the 

novice who was trying to get the light to 

come on and who didn’t know of this rela-

tionship. I only thought to look it up in the 

overhead light section of the manual. 

This is an example of a product with 

excellent quality and a manual with all the 

necessary information. The issue is where 

that information is located in the manual. 

Testing, 1, 2, 3 
The product manual, then, should be test-

ed, along with the product. This should be 

performed by a combined effort of experts 

who thoroughly understand the product 

and novices who do not. The experts—

preferably not the same ones who wrote 

the manual—should establish the test ob-

jectives and plan. The novices should use 

the manual to guide them in the product’s 

intended function, solve problems that are 

encountered and answer questions. 

The novices could be representative 

users of the product within the company, 

or they could be potential customers, per-

haps in the form of a focus group. Another 

approach would be forming a test group 

within the company whose mission and 

skill is that of product manual testing.  

In general, almost any form of docu-

mentation intended for non-experts could 

benefit from this approach. This is consis-

tent with a true customer-centered design 

process, as it forces the writer to focus 

on the thought process of the customer, 

especially with respect to the organization 

of the document.  QP
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Manual writers and product 
users do not always think the 
same way.

robert j. carrico is president 
and owner of Carrico & Associates 
in Franklin, MI, where he designs 
information and quality systems. 
He earned a doctorate in cognitive 
psychology and a master’s degree in 
mathematical statistics from Wayne 
State University in Detroit. He is a 

member of ASQ and is a certified quality engineer, reliability 
engineer and auditor.

Back to Basics    BY robert j. carrico



As an ASQ member, you belong to an organization that enables quality to have a strong voice in government, schools, 
hospitals, factories, businesses, and socially responsible initiatives. More important, ASQ empowers you to make a difference 
in what is important to you. With your membership you receive a variety of benefi ts, including networking opportunities, 
solutions, professional development tools, and unlimited access to information. 

Access to Information
In addition to receiving the ASQ Weekly e-newsletter, which contains timely and helpful member and quality information, 
Quality Progress, ASQ’s fl agship magazine and leading quality-focused publication, and Quality News Today, your 
daily news source on how quality is making a difference for people and organizations in all walks of life, ASQ produces 
thousands of quality publications that you can access for a special member price. 

Publications include:
• Hundreds of books in more than 75 quality topics.

• Eight journals with topics covering basic quality, software quality, and Six Sigma.

• More than 100 quality standards including the recently released ISO 9001:2008 revision and 
the upcoming ISO 26000 Social Responsibility standard.

Get more out of your membership today by taking advantage of these and other great benefi ts 
available to you!

FOR MORE INFORMATION ON YOUR ASQ MEMBER BENEFITS, VISIT www.asq.org/membership.

Get more out of your 
ASQ membership!
Access to Information



2300 E. 14th St.   •   Tulsa, OK 74104   •   USA   •   (918) 749-1119   •   Fax: (918) 749-2217   •   info@statsoft.com   •   www.statsoft.com

© Copyright StatSoft, Inc. 1984-2009StatSoft, STATISTICA is a trademark of StatSoft, Inc.

StatSoft offers a large selection of desktop and web-enabled, 
enterprise-wide solutions for manufacturing and other applications, 
supported with installation and training services by a network of 24 
full-service offi ces on all continents.

Australia:  StatSoft Pacifi c Pty Ltd.
Brazil: StatSoft Brazil Ltda.
Bulgaria: StatSoft Bulgaria Ltd.
Czech Republic: StatSoft Czech Rep. s.r.o.
China: StatSoft China

France: StatSoft France
Germany: StatSoft Gmbh
Hungary: StatSoft Hungary Ltd.
India: StatSoft India Pvt. Ltd.
Israel: StatSoft Israel Ltd.

Italy: StatSoft Italia srl
Japan: StatSoft Japan Inc.
Korea: StatSoft Korea
Netherlands: StatSoft Benelux BV
Norway: StatSoft Norway AS

Poland: StatSoft Polska Sp. z o.o.
Portugal: StatSoft Iberica Ltda
Russia: StatSoft Russia
Spain: StatSoft Iberica Ltda

S. Africa: StatSoft S. Africa (Pty) Ltd.
Sweden: StatSoft Scandinavia AB
Taiwan: StatSoft Taiwan
UK: StatSoft Ltd.

STATISTICA Enterprise / QC takes Six Sigma and Process Improvement to the next 
level by integrating with your data repositories and delivering comprehensive 
analytics and reporting to targeted user groups. Visit www.statsoft.com.

Start reviewing color-coded dashboard summaries: 

Business Benefi ts
STATISTICA Enterprise Monitoring 
& Alerting Server (MAS) provides a 
highly effi cient approach to monitor-
ing and an unlimited number of key 
parameters, empowering decision 
makers to be continuously informed 
and to take immediate actions. 

Stop reviewing endless charts:
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