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Become a better problem solver
Managers/engineers can
improve problem-solving
skills with problem
statements and three
simple tools

D. M. Woodruff, Management
Methods, Inc., Decatur, Alabama

One of the usual responsibilities
of an engineer or manager is
problem solving and/or process

troubleshooting. Using established
and logical techniques can improve
problem-solving skills. Becoming
better problem solvers allows us to
become more effective engineers or
managers and increases our value to
the organization.

Effective problem solving requires
an organized approach, knowledgeable
problem solvers, teamwork and the
appropriate tools. There are several
organized approaches readily available
such as the "9 Step Process," Ford's "8D"
Process, Crosby's "Process Model" and
many others. An organized approach
can be learned. Knowledgeable prob-
lem solvers working together as a team
increase the chances for a solution. Cor-
rectly using the appropriate tools is
both a matter of process knowledge and
an organized approach. (For more infor-
mation see, "'Thols for better manage-
ment, Parts 1 and 2,"Hydrocarbon Pr0-
cessing, August and September 1989.)

We will discuss requirements for
good problem statements and three
simple tools of problem solving: Five
why's, brainstorming and storyboards.
The major emphasis will be on using
storyboards. It is imperative to make a
good problem statement before
attempting to solve a problem.

Table 1. Examples of problem statements

1W»lcal Better
1. OffsPec xylenes were up Offspec xylenes from Unit
last month. 3 increased over last month

because of low purity.

,Best
Low-purity xylene from
Unit 3 caused an Increase
.in off spec xylene from
November 1-November 30.

In1994 customer returns
of products, from the
Arlington plant increased
by $80,000 over 1993 due
to Iow-viscosfty polymer.

-Employee tumover among
engineers and managers
Increased by 12% In the
Decatur and Columbus

.:PIantS during 1994.

2. Returngoods were up by During1994,customer .

$80,000 in 1994. retums of products increesed
by $80,000 (1.20/0 of sales)
over 1993 levels.

.3. Employee turnover Is up. Employee turnover In the .
company Is up by 120/0.

PROBLEM STATEMENTS
Stating the problem in a concise,

clear and logical form is an absolute
necessity. A guiding question for stat-
ing problems: "Is this a specific devia-
tion from what's expected?"

The dictionary definition of a prob-
lem is "any question or matter involv-
ing doubt, uncertainty or difficulty."
Well, how many problems do you have
to solve?

In one of the classic books on prob-
lem solving, The Rational Manager,
the idea of "specifying a problem" is
introduced. "Precise specification of a
problem is the most valuable single
tool a manager can have for solving
any kind of problem. "1

Often engineers and managers jump
to solutions (or conclusions) about a
problem before taking the time to pre-
cisely and correctly state the problem.
For example, in a manufacturing plant
the operations manager said there was
a problem "with supervisors not being
able to use statistical process control."
That's a broad problem statement.
Another example is "the defect rate is

up as compared to last month" or
another version says "the off-spec prod-
uct is higher this month." Whether a
problem deals with people, processes
or products it is imperative that we
make a good problem statement. The
pro1?lemstatement is critical to success
as a problem solver. A rule of thumb is
20 words or less for problem statements
(see Table 1). More than that and you
probably aren't ready to begin solvingit.

THREE SIMPLE TOOLS

The five why's. Asking the simple
question, "Why?"about five times often
leads to the root cause of a problem or
at least to a clear and concise problem
statement. Use the "five why's" in the
initial stage ofproblem solving to assure
that the issue being examined is really
a problem with the cause unknown.

Using the tool is easy, but may
require tact. By the third or fourth
"why?", someone could get uneasy or
downright mad. Here's how it works:
First, identify the problem and write it
as a statement. Ask "Why?" If the



Table 2. Generic storyboards

Purpose
Main Idea 1

idea
idea
idea
idea

TItle

Main Idea 2
idea
idea
idea
idea
idea

MIse.
idea
idea
idea

Names
Judson

Felix
Debbie
Angie

Main Idea 7
idea
idea
idea

question can be answered, either the
answer is the root cause or becomes
the new problem statement. Continue
this process about five times. The prob-

lem statement (solution) usually
becomes apparent by the fifth time.
An example we observed in a chemi-
cal plant was:
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1. Pump seals are failing. "Why?"
2. Well, not all pumps are failing.

Pump seals on DMT pumps in the 19-
3 area are failing. "Why?"

3. DMT pump seals in the 19-3 area
are failing on rebuilt pump startups.
"Why?"

4. New pumps that were installed
do not have the problem, so it's got to
be the rebuilt seals. "Why?"

5. Maintenance changed seal ven-
dors from A to H. DMT pump seals in
the 19-3 area are failing on startups
of pumps using the rebuilt "H" seals.
Now, we have a problem statement to
work with. In this case, the new ven-
dor was using a different material for
the seals.

The "five why's": simple, yes; easy,
no. However, using the tool assures
that a person or team will be trying
to solve a real problem and not "chas-
ing rabbits."

Brainstorming. Brainstorming is
an idea-generating technique-devel-
oped in the 1930s-that is designed
to get a maximum number of ideas
"on the table" in a small amount of
time. It's used to generate a wide
variety of ideas about a particular
subject using a group (or team).
Brainstorming acknowledges that,
as individuals, we often screen out
our ideas or in some way thwart our
full creativity.2

The tool is useful anywhere that
ideas need to be generated to solve
a problem or improve a process. Use
brainstorming in meetings whenever
a list of items or ideas is being devel-
oped. The main rules are for all par-
ticipants to have an equal voice and
no idea is to be criticized. It is a way
to have everyone involved.

The goals of brainstorming are:3 1)
Generate a wide variety and large num-
ber of ideas about a specific problem or
idea; 2) Ensure that everyone on the
team participates; 3) Avoidoverlooking
critical areas; 4) Create an atmosphere
of creativity and cooperation.

This is an easy and fun problem-
solving tool. Usually a team leader or
someone appointed to lead the group
will guide the session. Their role is to
keep the group focused, record the
ideas and encourage participation. Six
general rules for effective brain-
storming are:

1. One idea at a time to encourage
participation- "off-the-wall" ideas
count.

2. Record all ideas.
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3. Don't criticize. No one is allowed
to judge another's ideas.

4. Don't discuss ideas, that will
come later when the group prioritizes
them.

5. Take turns. Let the team build
on each other's ideas.

6. "Rank" or position is left at the
door. All team members are equal.

Brainstorming provides several
benefits. First, it is an easy and enjoy-
able way to generate a list of ideas.
Second, the free-form approach en-
courages creativity. Third, everyone
participates. This process often results
in original solutions to problems.

Several years ago, we faced a prob-
lem of contamination in a particular
product. All the "traditional" ap-
proaches failed to yield a solution. By
having engineers, operators, super-
visors and managers brainstorm the
problem, a rather far-fetched idea
emerged: Contact the weather bureau
because process control charts indi-
cated the peak levels of contamina-
tion appeared to have a pattern not
related to a known process shift. Sur-
prisingly, the problem was related to
an ambient temperature gradient
that caused multiple-process changes,
simultaneously. Proper use of the
tools, an organized approach and
knowledgeable problem solvers led to
a solution for a costly problem.

Storyboards. The storyboard is a
visual tool for planning, communicat-
ing or organizing ideas generated in
a brainstorming session. It is used in
a group setting, but can be used by
individuals.

Walt Disney is credited with devel-
oping the storyboard process in 1928
with his cartoon "Steamboat Willie."
During World War II the technique
was used for planning and producing
training films. General Electric pio-
neered the use of storyboards in indus-
try. Disney World and Epcot Center in
Orlando, Florida, are the result of a
rather elaborate storyboard.

Storyboards can be used to gener-
ate and organize a large number of
ideas about a specific topic. They are
used for problem solving, project plan-
ning or when necessary to organize a
large number of ideas.

Over the past decade, clients have
been aided by dozens of storyboard ses-
sions. Some examples:

1. Overcome barriers to success
with TQM

2. Develop a strategic plan

3. Identify the causes of high
~urnover

4. Plan major shutdown/startups
5. Prepare QA manuals and pro-

~edures
6. Develop training modules or

~ourses
7. Identify training needs
8. Plan for customer surveys
9. Identify barriers to growth
10. Move a process from one facil-

ity to another
11. Prepare for ISO-9000 imple-

mentation
12. Resolve/prevent staff commu-

nication issues.
Mer reading these dozen uses for

storyboards, you ask, "What does one
look like?" Table 2 shows an example of
a generic storyboard.

Develop a storyboard:
1. Requirements for the storyboard

session:

· Enthusiastic and willing partici-
pants
· A large quantity of ideas
· A large room with a focal wall or
board

· Note cards, pins, markers, post-it
notes
· Facilitator.
2. Remember the basic rules for effec-

tive brainstorming discussed earlier.
3. The facilitator must keep the ses-

sion moving and focusedon the purpose.
4. The facilitator is not to dominate

the group. It's all right for the facili-
tator to share ideas, but do it at a time
when the group is slowing down with
new ideas or to help generate more
ideas. Be careful to facilitate and not
dominate the session.

5. Consolidate and prioritize
ideas-the group "owns"the ideas once
they're on the board.

· Review each idea-decide if it is
to be kept or eliminated. Revise/
modify if necessary.
· Eliminate ideas using group con-
sensus.
· Keep only ideas the group thinks
are valid.
· Re-arrange and prioritize the
remaining ideas using group dis-
cussion/consensus.

Facilitate a storyboard session:
1. Place the title card on the focal

wall. Be specific. Have a clear title.
2. Place the purpose card on the left

side of the focal wall. Have a clear and
concise purpose (or problem) state-
ment. Refer to the earlier section on
problem statements to help you write
the purpose card.

3. Discuss the purpose and allow
the group to decide what it means to
them. This is critical to the session's
success. Allow enough time to be sure
the group understands the purpose.

4. "Break the ice" by having each.
participant write his or her name on
a card. Post these on the right side of
the focal wall.

5. Begin generating ideas about the
purpose. Encourage participation by
all members of the group. Place each
idea on the focal wall as it is read
aloud.

6. Begin the review phase, after
ideas stop coming.

7. Review each idea and decide if
it's valid. Remove idea cards that the
group decides are not valid.

8. Re-arrange the storyboard-pri-
oritize ideas from left to right.

9. Begin brainstorming the ideas
under each main idea.

Process benefits. Using Story-
boards assures that a group will gen-
erate and organize a large quantity of
ideas about almost any problem or
topic. By having a visual focus, it is
easier to obtain participation from
every member of the group. Remem-
ber, it is not a timesaving device, it is
a group problem-solving tool.
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