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Fareed Zakaria points out that in a world in which
capital and labor are now commodities, a country’s
competitive advantage lies in ideas, energy supply and
energy efficiency.!

The source of ideas is creativity, which is not a
divine gift enjoyed only by prodigies. Anyone with a
functioning brain possesses essentially the same men-
tal components as a creative genius, as demonstrated
by neuroscience and psychology studies.?

Quality tools, such as the seven quality control

tools,? the seven planning and management tools*5

and the seven data collection strategies® have played
a critical role in developing problem-solving capa-
bilities. The seven creativity strategies do the same
in that they help develop creativity and can be used
directly in quality improvement.
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Strategy name

SCAMPER = substituting,
it to other use, eliminating, and reversing or rearranging

Creativity strategies

The seven creativity strategies listed in Table 1 are trans-
forming, dividing, brainstorming, mind mapping, associ-
ating, comparing and selecting. The first six strategies are
used to stimulate divergent thinking to generate ideas,
while the last strategy is employed to encourage conver-
gent thinking to select the best ideas.

Divergent thinking is a type of creative thinking that
follows many lines of thought and tends to generate new
and original solutions to problems.” Convergent thinking
weighs alternatives within an existing construct or model
to find the best solution to a problem.?

1. Transforming. The transforming strategy allows
you to manipulate an existing item—whether it is an ob-
ject, idea or process—into something new. One tool that
works well for this purpose is SCAMPER, which is a mne-
monic device for substituting, combining, adapting, modi-
fying or magnifying, putting it to other use, eliminating,
and reversing or rearranging.? 1* The tool is used to spur
ideas by looking at a problem and asking how the actions
that make up SCAMPER could help solve it.

2. Dividing. This strategy divides information into

its components to gain new entry points for solving prob-

lems. It helps ensure you don't leave any component un-

examined.

¢ Slice and dice. Identify and list the different at-
tributes of your problem and work on one attribute
at a time." ‘

comblnl, adapting, mifying r magnifying, putting
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¢ Subdivision. Divide your problem into core concepts
to come up with ideas from different angles.”»

3. Brainstorming. The purpose of brainstorming
ideas from all participants by pulling out
their knowledgé and creativity. There are various forms

is to generate

of brainstorming:

o Classic. Participants freely give ideas as they come to
Inind_l/i-lﬁ

o Imaginary. Participants formulate a new problem
statement by substituting one of the elements of the
original problem with an imaginary element and gen-
erating ideas for the new problem.”

« Ping-pong. This is structured brainstorming between

The participants take turns puiting for-
ward an idea based on the other person’s idea.®

o Brainwriting 6-3-5. In a group

two people.

of six people, éach

person writes three ideas in five mainutes on '{fqnn
(the particular numbers used can be flexible in prac-
tice). Repeat the step by circulating the worksheets for
the other participants to add their ideas until all the
worksheets contain ideas from every participant.® »

e Brainlining. This is a technique used to conduct
brainstorming through the internet. In the brainlin-
ing process, all participants type in their own ideas or
ideas inspired by ot_:lier people’s ideas.? _

s Oracle method. This methoci is also used to run a
brainstorming session when participants are not in
the same location. In the process, all participants send
their ideas to the session leader, who combines them
to form one idea and sends the new idea out to gener-

ate more ideas.?

4. Mind mapping. A mind map is a graphic repre-

sentation of the relationships among issues that come out

from thought processes. It helps participants get a more
complete and common understanding of the situation.

Think bubbles and morphological boxes are two com-

monly used mind mapping tools. . .

o Think bubbles. Think bubbles are a graphic picture
of a thought process. Each key word in a bubble rep-
resents an issue of the problem, and the lines between
bubbles represent the relationships among them.®*

e Morphological boxes. A morphological box is atable
that displays solutions for each part of a problem. Dift
ferent options are linked as participants build alterna
tive solutions for the entire problem and choose the
best one.2%




5. Associating. Association strategy. helps you
break away from familiar patterns by making a forced
connection between the problem and something dis-
similar to the problem, such as a word, picture, or
analogies to nature or an object.?% It also could be
a person whom you admire and respect, which is a
technique called hall of fame. When applying the as-
sociating strategy, you create ideas for the associated
entity and transfer these ideas back to the problem.*

6. Comparing. An analogy is the comparison

of the similar attributes of two things. When you

compare something familiar with something unfa-

miliar, you reverse your usual thought process to

search for new connections and ideas. Several anal-

ogy tools can be used to create ideas:

¢ Direct analogy. Write down major characteristics
of a chosen object or subject, and think creatively
about how to apply them to the problem.®:3

¢ Natural analogy. Take advantage of nature’s
wisdom and apply the solutions in nature to a
problem.¥: 3

¢ Personal analogy. Imagine yourself as part of
the problem, and try to see the challenge from
that perspective. Put your feet into the shoes of
the selected part of the problem, come up with
ideas with a deep empathy from that position,
and transfer the ideas to the problem.% %

7. Selecﬁ;lg. The selecting strategy assists in

organizing and structuring ideas in a way that leads

to a single-best or usually correct answer.

e Multivoting. This is a group activity to select
final solutions from a long list of possible solu-
tions through a multistep voting process. The

Sample think bubbles
application / ricure1
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tizing several ideas based on
ideas and criteria are arranged in a mat;-ix.
ority

terion for that idea.>*

Creativity and Six Sigma

sample subdivision
application / ricure2
First pass<: bk <:

Handling ———

Yield .
ok ___y Protection film=="%
Q‘ Storage <:
speed __» Extruder speed<<p
— winder speed =——%.
Throughput

—— __y Filmarea —_—7
> Film thickness <%,

The open-ended lines denote possible further splits.

sample word
association
application / TasLe4

Attributes of bird
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solutions with the fewest votes are eliminate
Prioritization matrix. This is a method for priori-

d41,42

the priority scores. The

The pri-

score for each idea is calculated by adding the
products of the rating and the weight under each cri-

Six Sigma’s define, measure, analyze, improve and control
(DMAIC) method is a roadmap for problem solving and

bhehaviors?

process improvement. Applying the seven creativity strat-
egies will aid idea creation and selection in every stage
of the DMAIC process. An example illustrates how these
creative strategies are applied to a Six Sigma project.

a plastic film
has been shrinking in recent years. Top man-
tackle this problem using the

The operating income of ABC Corp.,
producer,
agement forms a team to
DMAIC method.

In the define phase, the team employs the think bub-
ble tool from the mind mapping strategy to graphically
map out its thought process (Figure 1, p. 21). The team
writes the problem: “In what ways might we increase
our operating income?” in a bubble and places it in the
bubbles as the
next level of the map. The team continues to generate de-
tailed solutions at
process continues as the map expai}ds until the team is
satisfied with the number of ideas génerated.

The team switches from divergent thinking to conver-
gent thinking using the _plioritization matrix tool from
the selecting strategy to choose the best solution, as
shown in Table 2 (p. 21). It rates three ideas on a one-to-
five scale against three criteria, each with a weight. The
team multiplies each rating by the weight associated to
each

center of a flipchart. It writes solutions in

the subsequent levels of the map. The

criterion to get the score for each idea under each

criterion. All the weighted scores are added to calculate

sample direct analogy
application / msies

in what ways might a
teacher improve students’

in what ways might we reduce
the variation of extrusion
temperature?
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the priority score for each idea. The team select§ “reduce
production cost” as the best idea because it has the high-
est priority score.%

Now the problem statement becomes: “In what ways
might we reduce production cost?” The team applies the
SCAMPER tool from the transforming strategy and mem-
bers ask themselves the SCAMPER questions to gener-
ate a wide range of ideas, as summarized in Table 3 (p.
21). The team then employs the multivoting tool from the
selecting strategy to select the idea of increasing yield
and throughput.

In the measure phase, the team employs the subdi-
vision tool from the dividing strategy to come up with
ideas about what data to collect. First, the team splits the
problem into two separate attributes: yield and through-
put. Then, each attribute is divided into two more at-
tributes. The attribute division continues until the team
believes it has énough to work on.

The three-level split is shown in Figure 2. The team
examines each attribute for ideas and tries to combine
some attributes to come up new ideas. After examining
all the ideas created, the team eliminates three ideas—
handling, storage and film area—from the list using the
multivoting tool from the selecting strategy.

In the analyze phase, the team uses various creativity
strategies to analyze and determine the root causes of
the defects. For example, it applies the word association
tool from the associating strategy to identify possible
root causes for film thickness variations, which is one of
the areaS identified in the measuring phase. Team mem-
bers randomly select the word “bird” and think of links,
relationships and associations between the attributes of
a bird and the root causes of the variations of film thick-
ness. This creative thinking is demonstrated in Table 4.

The whole idea of word analogy is that pairing two
things that have nothing in common will spark a fresh
association of ideas. The word selected must be random
and irrelevant to the stated problem. The team picks
most likely root causes from Table 4 applying the mul-

tivoting tool from the selecting strategy.

Inthe improve phase, one of the challenges that the team
encounters is: “In what ways might we reduce the variation
of extrusion temperature?” It applies the direct analogy
tool from the comparing strategy to create ideas. The team
looks into an unrelated field—education—and decides the
analogy question is: “In what ways might a teacher improve
Students’ behaviors?” Team members brainstorm a teach-
er's solutions to his or her challenge and try to translate

Sample brainwriting
6-3-5 application / s

Problem statement: In what ways might we train
technicians in the China facility on control chart

these solutions to their own challenge (Table 5).

The team then uses the prioritization matrix tool from
the selecting strategy illustrated in Table 2 as an example
to choose the right ideas from Table 5.

In the ‘control phase, one of the major tasks is the
implementation of control charts, which will require ex-
tensive training. To train technicians in the China facility,
who do not speak English and lack the basic knowledge
of statistics, is a daunting challenge. To answer the ques-
tion: “In what ways might we train technicians in the
China facility on control charts?” the team carries out
brainwriting 6-3-5 from the brainstorming strategy to
produce a long list of ideas.

In the brainwriting session, n

each participant receives a form
consisting of a problem statement
and a threecolumn table. Every-
one writes three ideas on the form
in about five minutes and passes it

A video of Shu Liu discussing
more about teams and creativ-

ity will he posted later in May
at www.qualityprogress.com.
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to the next person. Continue this process until
the team collects enough ideas. Table 6 (p. 23)
shows one of the complete forms.

The team of five participants uses the mul-
tivoting tool to select a final solution from the
long list of ideas. At each step of the voting
process, each participant selects a certain
number of ideas from the list (the nurnber
participants are asked to select is roughly
half of the total number of ideas). At each
step of the multivoting process, the ideas that
have a low number of votes are eliminated.
This process is repeated until a final conclu-
sion is reached. )

Table 7 illustrates the last three voting
steps. The green color indicates the ideas
chosen at each voting step. On the first vote,
each of the five participants selects four ideas
from seven ideas, and the three ideas with the

fewest votes are eliminated. On the second “-=--=-~

vote, each palticipant selects three ideas from four ideas,
and two ideas with the most votes remain in the race. On
the final vote, each participant chooses one idea. In this
example, all the votes go to the idea: “Train a few-Chinese
technicians in the United States and then have them train
others.” , b

Applying the strategies and their tools to any improve-
ment project can help teams creatively develop new ideas
to better improve processes and solve problems. Living in
a flat world where global competition is intense," 4" the
seven crealive strategies and their tools can help you and
your organization win. QP
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by H.F. Ken Machado

project has a logical
starting set of conditions, followed by a set of events that lead to a logi-
cal completion of defined objectives. Each worthwhile project must be
properly defined and managed to accomplish a given set of objectives
in a timely manner.

Without the proper disciplines in place,
experience shows 100 often that although
an effort is made, improved results are not
always achieved. Casually managed projects /-
lead to substandard results along with lost
business opportunities. Continually achiev-
ing project success in a timely manner is
therefore fundamental to long-term busi-
ness success.

In today’s business climate, senior
management must continually review all
changing business needs and place them on
a prioritized list of projects and events that

will leverage return on investment potential.




Managing the anatomy of
your key projects is fundamental
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steps to project sUCCessS / TeiE"

Typically, the organizations cannot afford to work
on all priority requiréments thaxidemand attention. At
the same time, certain projects stand out because they
are fundamental to business success. For those proj-
ects, the conditions for success must be formally and
fully defined.

Success criteria must be clearly defined so there is
2 measurable way to know when the business goal has
been accomplished. Successfully managing projects
will lead directly to business success. To guarantee the
success of each project, the responsible management
team must take several deliberate steps in planning
and monitoring the project, as shown in Table 1 and
Figures 1 and 2.

Generally, there are three levels of project scope
and complexity that are performed within a business
organization:

1. Basic projects are limited in scope, complexity and

planning the project

Managing the project
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the amount of resources required. Table 2 (p. 36)
offers more details of this level. ‘

9. Moderately complex projects have a broader scope,
are more complex and require more resources. The
main complexity factors mclpde covering more
than one complex task and involving more than
one process owner. This requires a common prior-
ity management system to ensure process develop-
ment proficiency. See Table 3 (p. 36) for more de-
tails on this level of'project.

3. Complex projects have a much broader scope, a

good deal more complexity and take even more re- -

sources to successfully complete than moderately
complex projects. The main complexity factors in-
clude complex cross-functional tasks and several
cross-functional process OWIers. By definition,
this effort requires a common priority manage-
ment system to ensure process dévelopment profi-
ciency. See Table 4 (p. 36) for more details on this
level of project.

Project principals

The roles of the principals involved in each project
also vary by project type. Basic project tasks are typi-
cally confined within one function and therefore have
a limited scale of activities and span of control (see
Table 5, p. 37). ’

Although the moderately complex project tasks
are typically confined within one function, the ex-
panded scale of the effort may require more than one
process OWner. This makes the tasks raore diversified
and accompanied by more complex problem solving
and process—development skills on the part of the re-
sponsible staff (see Table 6, p. 37).

The complex project tasks are typically cross-func-
tional and therefore require a process owner for each
function involved. This makes tasks more diversified
and accompanied by more complex cross-functional
problem solving and cross-functional process devel-
opment skills on the part of the responsible staff (see
Table 7, p. 37). '

pefining the success criteria

There are several important facets in defining. the
success criteria of a project. The first facet is that it
must be the consensus answer to the question, “What
problem are we trying to solve?” This question must
be fully defined and collectively agreed on before
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tasks are undertaken. The extended exchange required
to formulate a concise consensus agreement is worth the
team’s effort.

The second important facet of success criteria is that it
defines the goal of the project for everyone involved. Sim-
ply stated, it defines the condition or circumstance that sig-
nals the successful completion of the planned effort. That
is how everyone involved recognizes when the job is done.

The third important facet of success criteria is that
sometimes the goals must be expanded incrementally.
Suppose an organization wants to improve its on-time
delivery record: The organization is only at 65%, and
management wants to reach 95%. The project team may
view that goal as a quantum leap and balk at the task,
but if the interim goal of 80% is set, the task required be-
comes more reasonable. After the goal of 80% is secured
by the project team, the goal is reset to the original re-
quirement of 95%, and the journey continues.

Managing the resulits

After the project is completed, the project manager is-

sues a final report covering the following line items:

* Project description.

* QOverall project objectives.

® Success criteria by milestone event.

¢ Line item results compared to the associated success
criteria.

¢ A documented procedure with a flowchart and date
of release to the document control system.

Formaiy measuring and reporting the final results
yields some additional benefits. Everyone assigned to
the project team knows the process has been monitored
by senior management. Project expectations and prog-
Tess is shared with the team, and progress is continually
formally reported as the project moves toward comple-
tion. Experience has shown that by raising the profile of
the projects in this manner, a higher percentage of proj-
ects will be accomplished as planned and on time.

The second benefit of the approach is that top perform-
ers should and can be recognized by management as re-
sponsible and reliable contributors. Timely counseling of
less-than-perfect performers also will raise the future per-
formance levels of the substandard individual contribu-
tors and the overall team. Substandard performers should
be trained in how to improve their performances as both
individual performers and team players.

Another important byproduct of this approach is
developing and setting expectations of the individual

Planning the
project / ricure

PROJECT MANAGEMENT

Monitoring the
project / ricure 2
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project manager’s formal performance improvement

goals for future assignments.

controlling a complex process

One large organization was having difficulty in effective-
ly handling its mtfc_zllectual property royaity agreements.
By definition, the process involved in the development
of royalty-based products is complex because it is cross
functional and therefore requires a common priority
system management approach. Functions involved are
marketing, engineering, legal and finance, along with
the close support of operations and IT.

The diversity of these functions inherently makes
them difficult to coordinate. There also were process-
related discontinuities from the lack of a repeatable
communication and coordination method when chang-
es to the existing royalty agreements were required.

The royalty handling difficulty occurred after the
initial Toyalty agreement for the purchase of intellec-
tual property had peen formalized and agreed on. The
issue surfaced after the second party submitted an in-
voice to the finance department for its services that did
not match the formally agreed-on royalty amount.

After an investigation of
the process breakdown, it
became clear that in some
cases the terms of the origi-
nal royalty agreements had
been changed without the
knowledge of all functions
involved.

Following further analy-
sis, it was determined the
royalty-related changes were
typically required due to mar-
ket demand changes and in
response to competitive pres-

sures. Typically, the need for a change was determined
by the assigned marketing manager, who worked with
the assigned product engineer to determine the specific
product improvements required. '

When royalty agreements were involved, the sec-
ond-party intellectual property owner also was con-
sulted. After the product upgrade specifications were
developed, the legal department was engaged to define
the required royalty agreement changes.

It became apparent that what was needed was a
joint-effort project that enlisted continual supp ort from
all functions involved. The objective was to develop
a disciplined process and release-and-change control
system participated in by ail the functions involved.
Because of the high degree of process and project com-
plexity, a process improvement specialist was assigned
to support the new process development effort.

Royalty change requirements are }ypica]ly initiated by
the marketing and engineéring functions working with
the creator of the intellectual property. The proposal de-
veloped by the process development spe_cia]jst needed
to add improved discipline, coordination and communi-
cation to the overall process. The engineering function
was well disciplined in product development, technical-
specification development, and product release and
change-control procedures. The new process would
therefore take advantage of the existing engineering pro-
cesses and procedures. ‘

The proposed new Process gave each separate roy-
alty agreement a part number assignéd to the top level
of the product bill of material. Changes to the royalty
terms would be implemented u‘sing the existing engi-
neering change process. Using the orga.niza.tion’s ex:
isting documént control system, the assigned produc

engineer would create the proposed change order. Th
change order procedure requires review and approva
of each responsible functional representative befor




implementation. The new process was reviewed
and approved by the functional managers and imple-
mented by the assigned project team.

The organization started the implementation of
the new process a year ago. Now, copies of the ap-
proved changes are sent to each of functional repre-
sentatives for review and approval. Periodically, the
status of the proposed royalty change is circulated
to each function involved. The approved request for
change instructions is drafted for review by the intel-
lectual property owner in preparation for a formal
approval meeting with the appropriate internal func-
tions. After the joint agreement meeting, the royalty
agreement is updated, and a new contractual agree-
ment of record based on the approval of the project
team is put into place.

The new, more-disciplined process resolved
the previous cross-functional communication and
process control issues. Moreover, thé new process
change procedure is periodically reviewed and coor-
dinated with all the involved internal functions and
with the owner of the intellectual property. After the
implementation plan is complete, the result will be
the successful development of a straightforward,
disciplined solution to an 1‘nhérently complex set of
operational requirements.

The bottom line

An organization’s business performance must dis-
play professionalism and successful execution to
have the intended impact. Substandard performance
leads to missed assignments and missed business
opportunities.

These business fundamentals are perpetually
linked to success. The assigned senior management
has clear-cut responsihility for meeting the stated or-
ganization business goals and objectives, and for the
development of the operational project staff.

There is no substitute for achieving a desired
project outcome on a planned schedule. Profession-
ally planned and performed project management is
the key to ongoing business success. QP
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