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Martin K. 5S: A powerful
tool for creating high-
performing healthcare
organizations. 2007
Society for Health
Systems Conference;
2007; New Orleans, LA;
2007.

Woodward H, Suskovich
D, Workman-Germann J,
et al. Adaptation of lean
methodologies for
healthcare applications.
2007 Society for Health
Systems Conference;
2007; New Orleans, LA;
2007.

Woodcock E. The lean-
thinking revolution.
Mastering patient flow:
using lean thinking to
improve your practice
operations. 3rd ed.
Englewood: Medical
Group Management
Association; 2009. p. 11-
40.

Tague N. The tools. In:
O'Mara P, editor. The
quality toolbox. 2nd ed.
Milwaukee, WI: ASQ
Quality Press; 2005. p.
93-521.

A simple and powerful
performance improvement
tool that stands for the five
steps to creating workplace
organization: Sort,
Straighten, Scrub,
Standardize, and Sustain.
Commonly misinterpreted as
simply housekeeping, the
implementation of 5S
provides benefits that are far
more than merely a neat and
clean organization. When
fully implemented, 5S
eliminates the need to
search for items, reduces the
probability of errors,
increases productivity,
improves quality, ensures
quicker response time,
improves morale, and
modifies the appearance of
the department to convey a
more professional image.

A simple and powerful
performance improvement
tool that stands for the five
steps to creating workplace
organization: sort, set in
order, shine, standardize
and sustain. Focuses on
creating and maintaining an
organized and clean
environment.

Commonly misinterpreted as
simply housekeeping, the
implementation of 5S

1. Sort: clear the area,
reduce clutter and keep
only essential items

2. Straighten: create
designated locations,
label everything
3.Scrub: create a clean
and neat workplace

4. Standardize:
maintain the organized
workplace

5. Sustain: Ingrain 58
into workplace culture

Expertise: 1

Resources: cleaning
supplies

Pros:

o Simplifies work

¢ Creates safer workplace

e Reduces workforce
frustration

¢ Increases productivity

 Builds pride in workplace

¢ Builds customer confidence

¢ Reduces exposure to risk

¢ Reduces costs

¢ Easier to train new staff

o Makes problems visual

o Instills organizational
discipline

Cons:
¢ Can be time consuming
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provides benefits that are far
more than merely a neat and
clean organization. In
English, the five phases of
implementation are Sort,
Straighten, Scrub,
Standardize, and Sustain.
When fully implemented, 5S
eliminates the need to
search for items, reduces the
probability of errors,
increases productivity,
improves quality, ensures
quicker response time,
improves morale, and
modifies the appearance of
the department to convey a
more professional image.

Used:

e When an organization or
part of an organization is
disorganized and/or
unclean
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5W2H

(Also called:
5W2H
method,
5W2H
approach)

Tague N. The tools. In:
O'Mara P, editor. The
quality toolbox. 2nd ed.
Milwaukee, WI: ASQ
Quality Press; 2005. p.
93-521.

Mycoted. Creativity and
innovation techniques.
2009. Available at:
http://www.mycoted.com/
Category:Creativity_Tech
niques. Accessed August
24,20009.

5W2H is a method for asking
questions about a process or
problem. Its structure forces
you to consider all aspects
of the situation. The five Ws
are who, what, when, where,

and why. The two Hs are
how and how much (or
many).

Used:

¢ When analyzing a process

for improvement
opportunities

¢ When a problem has been
suspected or identified but

must be better defined

¢ When planning a project or
steps of a project (such as
data collection or rolling out

changes)
¢ When writing an article,
report, or presentation

1. Review the situation
under study. Make
sure everyone
understands the subject
of the 5W2H.

2. Develop appropriate
questions about the
situation for each of the
question words (who,
what when, where, why,
how, how much). The
order of asking
questions is not
important.

3. Answer each
question. If answers
are not known, create a
plan for finding them.

4. What you do next
depends on your
situation:

If you are planning a
project, let your
questions and answers
help form your plan

If you are analyzing a
process for
improvement
opportunities, let your
question and answers
lead you into additional
questions about
possible changes

If you are defining a
problem, let your
questions and answers
lead you into cause
analysis

If you are reviewing a
completed project, let
your questions and
answers lead you into
additional questions
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about modifying,
expanding, or
standardizing your
changes

If you are preparing an
article, report, or
presentation, include
answers to the
questions in your text

Expertise: 1

Resources: none
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Affinity The Hiser Group. An affinity diagram helps to 1. After brainstorming, Pros:
Diagrams Observe and analyse— synthesize large amounts of | write all ideas on e Groups ideas in a manner
Toolkit. 2006. Available data by finding relationships | separate note cards or that allows those with a
(Also called: | at: between ideas. It organizes | sticky notes. Spread all natural relationship or
affinity chart, | http://www.hiser.com.au/t | facts, opinions and issues out on work surface. relevance to be placed
K-J method) | he hiser element toolkit/ | into natural groups to help 2. Group together together in the same group or

observe _and analyse -
toolkit.html. Accessed
May 20, 2009.

American Society for
Quality. Idea creation
tools: affinity diagram.
2009. Available at:
http://www.asq.org/learn-
about-quality/idea-
creation-
tools/overview/affinity.ht
ml. Accessed June 22,
2009.

McCray M. How to get
paid for the services you
provide. 2007 Society for
Health Systems
Conference; 2007; New
Orleans, LA; 2007.

George M, Rowlands D,
Price M, et al. Working
with ideas. The lean six
sigma pocket toolbook.
New York: McGraw—Hill;
2005. p. 27-32.

Tague N. The tools. In:
O'Mara P, editor. The
quality toolbox. 2nd ed.
Milwaukee, WI: ASQ
Quality Press; 2005. p.
93-521.

Bauer J, Duffy G,
Westcott R, editors. The
quality improvement
handbook, Improvement
Tools. 2nd ed.

diagnose a complex
situation and find themes.

Affinity diagramming is an
analysis tool used to make
sense of the unstructured
information captured during
field studies, usability
analysis or evaluation
activities through a ‘bottom
up’ group interpretative
process. Affinity
diagramming uses inductive
thinking to organize large
amounts of qualitative data
into high-level conceptual
groups (‘affinities’) to reveal
underlying issues and
structure. These in turn
reveal usability implications
for an application’s design.

Tool that gathers large
amounts of language data
(ideas, opinions, issues) and
organizes them into
groupings based on their
natural relationships. Used
when need to sift through
large volumes of data and/or
to encourage new patterns
of thinking.

The affinity diagram
organizes a large number of
ideas into their natural
relationships. This method
taps a team’s creativity and
intuition.

Affinity Diagrams are used to

related ideas.

3. Discuss shape of
diagram, patterns, etc.
Label all groups.

4. Combine groups into
“supergroups” if
appropriate.

1. Gather ideas from
brainstorming session,
or customer need
statements from
interview transcripts,
surveys, etc.

2. Write ideas on cards
or sticky notes.

3. Post sticky notes
randomly on a board or
flip chart, or on a table if
using note cards.

4. Allow people to
silently start grouping
the cards or notes.

5. When the clustering
is done, create a
“header” label for each
group.

6. Do a second round of
clustering if desired.

7. Complete the
diagram and discuss the
results.

1. Identify the
problem. Write the
problem or issue on a
blackboard or flip chart.
Note: If ideas or data
have already been
generated, skip to step
3.

category

¢ Promotes creativity

¢ Flexible in terms of user and
situation

Cons:

¢ Can be time consuming

e Should have at least 15 items
of information identified
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Allocation of | Stanton N, Salmon P, Allocation of function 1. Define the task(s) Pros:

Function Walker G, et al. Design analysis is used during the under analysis. The o Allocation of functions

Analysis methods. Human factors | design process in order to first step in an allocation analysis is a simplistic

methods: a practical
guide for engineering and
design. Great Britain:
Ashgate; 2005. p. 483-
504.

allocate jobs, tasks,
functions and responsibility
to the man or machine for
the system in question.
Allocation of function
involves the design team
considering each task and
the relative advantages and
disadvantages associated
with that task being
performed by the man, or by
the machine. Allocation of
functions analysis is
particularly important when
considering system
automation.

Used:

¢ To allocate jobs, tasks,
functions and responsibility
to the man or machine for
a system

of function analysis is to
define the task(s) to be
considered during the
analysis. Itis
recommended that an
exhaustive set of tasks
for the system under
analysis are considered.
However, it may be that
a number of the tasks
are already allocated to
either the man or
machine and so only
those tasks that require
functional allocation
should be considered.
2. Conduct a HTA for
the task(s) under
analysis. Once the
tasks under analysis are
defined, a hierarchal
task analysis (HTA)
should be conducted for
each task or scenario.
HTA involves breaking
down the task under
analysis into a hierarchy
of goals, operations and
plans. Tasks are broken
down into a hierarchical
set of tasks, sub-tasks
and plans. Itis
recommended that each
bottom level task step in
the HTA is considered
during the allocation of
functions analysis.

3. Conduct
stakeholder analysis
for allocation of

procedure that allows tasks
to be allocated appropriately
within the system or deice
under analysis

¢ Analysis of functions allows
the designers to ensure that
the tasks are carried out by
the most efficient system
component

o Allocation of functions
analysis provides a structure
to the automation decision
process and also ensures
that automation decisions are
traceable

¢ Provided that the appropriate
personnel are used, the
procedure is a simple and
straightforward one

Cons:

e The procedure can be
laborious and time
consuming, particularly for
complex systems or devices

o A multi-disciplinarily team of
HF specialists, potential end
users, and designers are
required in order to conduct
the analysis properly. It may
be difficult to assemble such
a team.
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functions. A
stakeholder analysis is
conducted in order to
identify stakeholder
satisfaction and
dissatisfaction caused
by changes in the
computer systems in the
system or type of
system under analysis.
Observational study is
required in order to
conduct the stakeholder
analysis. The
stakeholder analysis
involves determining the
current knowledge and
skills of the existing
stakeholders and the
potential of stakeholders
to develop new
knowledge and skills.
The analyst should also
consider a number of
aspects of work that are
important to the
stakeholders involved,
such as the
development of new
skills, enjoying
interaction with other
people and having a
variety of work to do.

4. Consider human
and computer
capabilities. Next, the
analyst(s) should
consider each bottom
level task step in the
HTA and the associated
advantages and
disadvantages of
allocating that task to
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the human operator or
to the machine or
system. The capability
of the personnel and the
technological artifacts
involved should be
considered with respect
to each task step in the
HTA. Each task step
should be allocated to
human only (H), the
human and computer
with the human in
control (H-C), the
human and computer
with the computer in
control (C-H), or the
computer only (C).

5. Assess impact of
allocation of function
on task performance
and job satisfaction.
Once the tasks have
been allocated, the
analyst(s) should review
each allocation and
determine the effects
upon task performance
and job satisfaction. The
analysts should
consider error potential,
performance time
gains/losses, impact
upon cost, mental
workload and the job
satisfaction criteria
highlighted earlier in the
analysis. For any
allocations that have a
significant negative
effect upon task
performance and job
satisfaction, the
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analyst(s) should
determine an alternative
allocation of function.
The alternative
allocation of functions
for the task step in
question should then be
compared, and the most
suitable allocation
selected.

Expertise: 2

Resources: none
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AAT

Andersen B. Tools for
implementing
improvements. In:
O'Mara P, editor.
Business process
improvement toolbox.
2nd ed. Milwaukee, WI:

ASQ Quality Press; 2007.

p. 237-49.

The main purpose of AAT
analysis is to set ambitious
targets for the improvement
work. The method is based
on the assumption that it is
always possible to find two
durations accumulated
costs, total number of
defects, or other
performance measure for a
given process:

¢ “A” stands for actual: the
actual time, costs, and so
forth, currently related to
performing the process to
be improved

“T” stands for theoretical:
the theoretically fastest
time, lowest cost, and so
forth, that can be achieved
when performing the
process

The ratio is calculated
betweenthe Aand T
values: A = A/T. This ratio
expresses the
improvement potential in
eliminating all unnecessary
activities and performing
the process as efficiently
as possible. The higher the
ratio, the higher the
potential. This ratio can
also be used as an
expression of how much
there is to gain by
approaching the ideal
process.

Used:

¢ To set ambitious targets for
the improvement work

o With benchmarking

1. Start the analysis
from the flowchart for
the current process.

2. In the flowchart, add
figures for time, cost,
number of defects, and
so on, for each activity.
3. Critically evaluate
each activity to
determine whether it
adds value. If it does
not, determine whether
it can be eliminated.
Activities that can be
eliminated are marked
with a color or by some
other suitable means.
4. Summarize the A
values and the T
values, where the T
values are all the non-
marked activities, and
calculate the ratio A/T.
5. Set the
improvement target at
or close to the T value.

Expertise: 2

Resources: flowchart,
numerical data of
accumulated
performance measures
for the process
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Balanced Tague N. The tools. In: The balanced scorecard 1. Reach a consensus Pros:

Scorecard O'Mara P, editor. The suggests that we view the on the vision and ¢ Prevents an organization

quality toolbox. 2nd ed.
Milwaukee, WI: ASQ
Quality Press; 2005. p.
93-521.

Tidd J, Bessant J, Pavitt
K. SWOT analysis. 2001.
Available at:
http://www.wiley.co.uk/wil

eychi/innovate/website/p
ages/atoz/swot.htm.
Accessed August 24,
2009.

organization from four
perspectives, and to develop
metrics, collect data and
analyze it relative to each of
these perspectives:

The Learning and Growth
Perspective

The Business Process
Perspective

The Customer Perspective
The Financial Perspective.
Within each perspective,
measures chosen by the
organization reflect its
business strategy. At every
level of the organization,
measures, targets, and
actions are chosen that
support the overall
organization scorecard.
Thus, the balanced
scorecard allows everyone
to plan for and monitor
improvement on the issues
most important to the
organization’s success.

The balanced scorecard is a
set of measures that gives a
quick overall view of the
performance of an
organization or business
unit. Measures are grouped
into four perspectives:
customer, internal business,
innovation and learning, and
financial. Within each
perspective, measures
chosen by the organization
reflect its business strategy.
At every level of the
organization, measures,
targets, and actions are
chosen that support the
overall organization

strategy of the
organization.

2. Consider what each
of these four
perspectives means
for the organization:
customer, internal
business, innovation
and learning, financial.
Decide whether the
names should be
changed to make the
perspectives more
meaningful for the
organization, or even if
a perspective should be
added.

3. For each perspective,
choose no more than
five measures that
would indicate progress
toward achieving the
organization’s strategy.
4. Choose ambitious
targets for each
measure that, when
achieved, will bring the
organization closer to its
vision of excellence.

Expertise: 1

Resources: none

from creating improvements
in one area that hurt the
organization in another

¢ Helps a group think about
which of several ways of
accomplishing a goal would
be best for the organization
overall

o A powerful tool for focusing
strategy
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Benchmarkin
g

Cowan D.
Benchmarking—Leading
managers to find and
implement better
practices. 2007 Society
for Health Systems
Conference; 2007; New
Orleans, LA; 2007.

American Society for
Quality. Organization-
wide approaches:
Benchmarking. 2009.
Available at:
http://www.asqg.org/learn-
about-
quality/benchmarking/ove
rview/overview.html.
Accessed June 23, 2009.

Yanko S, Gomez E.
Tools, techniques, and
best practices in the
emergency room. 2007
Society for Health
Systems Conference;
2007; New Orleans, LA;
2007.

Woodcock E. The lean-
thinking revolution.
Mastering patient flow:
using lean thinking to
improve your practice
operations. . 3rd ed.
Englewood: Medical
Group Management
Association; 2009. p. 11-
40.

Medical Group
Management
Association. MGMA

Benchmarking is a
structured process for
comparing your
organization’s work practices
to the best similar practices
you can identify in other
organizations (related and
unrelated; e.g. health care
and manufacturing) and then
incorporating these best
ideas into your own
processes.

Benchmarking is a
continuous process and
should not be considered a
one-time event. It is ongoing
and should be incorporated
into day-to-day work and
integrated into the way you
think about work, the way
you solve problems and the
way you learn.

Benchmarking is the search
for best practices, the ones
that will lead to superior
performance. Establishing
operating targets based on
the best possible industry
practices is a critical
component in the success of
every organization.

Benchmarking is a technique
for learning from others’
successes in an area where
the team is trying to make
improvements.

The practice of being
humble
enough to admit that

1. Identify what is to
be benchmarked. Be
specific in deciding what
the team wants to
benchmark.

2. Decide which
organizations/function
s to benchmark. The
comparison should be
conducted not only
against peers but also
against recognized
leading organizations
with similar functions
(e.g. admissions to a
hospital and hotel).

3. Determine the data
collection method and
collect data. Keep the
data collection process
simple. There is no right
way to benchmark. It is
important to look
outward, be innovative,
and search for new and
different ways to
improve the process
under study.

4. Contact a peer in
the benchmark
organization. Explain
the purpose of the
benchmarking study and
what information is
desired. Give assurance
that confidential
information will not be
requested. Inquire about
the peer’s organization:
what they do, why they
do it, how they measure
and/or evaluate it and
what their performance

Pros:

e Exposes new
approaches/solutions to
problems

 Not difficult

¢ Can create huge leaps in
performance

¢ Establishes goals that are
ambitious yet realistic

¢ Helps the organization
understand and develop a
critical attitude toward its
business processes

¢ Encourages an open attitude
toward seeking and sharing
information and thereby is an
active learning process that
motivates change and
improvement in the
organization

¢ The organization can find
new sources of improvement
and new ways of doing things
outside its own environment

¢ Reference points are
established for performance
measurement of business
processes

Cons:

¢ Long-term commitment

¢ Requires a sufficient amount
of process learning, project
planning, and staff support

e Competitor information may
not be publicly available

e Benchmark may not be a
good benchmark (contains
lots of waste, variability, etc.)

e Can require significant
investments of manpower
and time

e Too broad a scope dooms

Centers for Medicare &
Medicaid Services.
Physicians groups
continue to improve
quality and generate
savings under medicare
physician pay for
performance
demonstration. 2008.
Available at:
http://www.cms.hhs.gov/
DemoProjectsEvalRpts/d
ownloads/PGP_Fact_She
et.pdf Accessed May 20,
2009.

Beam J, Rhodes S.
Survivor—ED island.
2007 Society for Health
Systems Conference;
2007; New Orleans, LA;
2007.
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practice dashboards.
2009. Available at:
http://www.mgmadashbo
ards.com/default.aspx.
Accessed July 10, 2009.

University Research Co.
LLC. Quality Assurance
Project: Benchmarking.
2008. Available at:
http://www.gaproject.org/
methods/resclientwindow
.html#benchmarking.
Accessed July 28, 2009.

George M, Rowlands D,
Price M, et al. Selecting
and testing solutions. The
lean six sigma pocket
toolbook. New York:
McGraw-Hill; 2005. p.
253-76.

Tague N. Mega-tools:
Quality management
systems. In: O'Mara P,
editor. The quality
toolbox. 2nd ed.
Milwaukee, WI: ASQ
Quality Press; 2005. p.
13-34.

Bauer J, Duffy G,
Westcott R, editors. The
quality improvement
handbook, Improvement
Tools. 2nd ed.
Milwaukee, WI: ASQ
Quality Press; 2006. p.
109-48.

Andersen B. Tools for
creating improvements.

someone else

is better at something and
being wise enough to try to
learn how to surpass them at
it.

Benchmarking is comparing
your practice’s performance
to the performance of other
practices. It facilitates the
understanding of physician
performance and how your
practice’s costs compare to
similar practices. It relies on
measurement, comparison
and metrics to facilitate
management. Because
benchmarking measures
performance at different
times, it's an important tool
for observing changes in the
practice or physician activity.

Benchmarking is:

¢ Continuous search for a
better way of doing things

e Continuous process to
improve productivity,
operations, patient flow,
quality, or cost

e Learning/discovery/improv
ement process

¢ Adaptive

¢ A planning process

¢ Collaborative

e Others’ cost are 10%
lower, what do they do
differently

Benchmarking is a
systematic approach for
gathering information about
process or product

measures are, what has
worked well, and what
has not been
successful.

5. Determine whether
what the team has
learned from
benchmarking can be
applied to improve the
organization’s process.
Are there new and
different ways to solve
the problem or improve
the process? Are there
other solutions to the
problem that the team
has overlooked? It's
important to keep an
open mind about new
and perhaps radically
different ways of doing
things.

Accurately assess your
strengths and
weaknesses.
Understand, and
compare yourself to, the
best practices in the
industry and/or its
leaders. Learn from
industry leaders and
your competition.
Reveal how and why
they are strong in a
given area. Do not
hesitate to copy or
modify and incorporate
them in your own
operation. Emulate their
strengths.

Identify other groups,

the project to failure
¢ Inadequate resources can
doom a benchmarking study
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In: O'Mara P, editor.
Business process
improvement toolbox.
2nd ed. Milwaukee, WI:

ASQ Quality Press; 2007.

p. 167-236.

Tidd J, Bessant J, Pavitt
K. Innovation
management toolbox.
2001. Available at:
http://www.wiley.co.uk/wil

eychi/innovate/website/p
ages/atoz/atoz.htm.
Accessed August 24,
2009.

performance and then
analyzing why and how
performance differs between
business units. In other
words, benchmarking is a
technique for learning from
others’ successes in an area
where the team is trying to
make improvements.

Benchmarks are measures
(of quality, time, cost, etc.)
that have already been
achieved by some company,
somewhere. They tell you
what’s possible so you can
set goals for your own
operations. Benchmarking
can be very helpful to inject
new ideas into the process
and borrow the good ideas
from other
companies/industries.

Benchmarking is a
structured process for
comparing your
organization’s work practices
to the best similar practices
you can identify in other
organizations and then
incorporating these best
ideas into your own
processes.

Benchmarking is an
evaluation technique in
which an organization
compares its own
performance for a specific
process with the “best
practice” performance of a
recognized leader in a

organizations, or health
facilities that serve a
similar purpose and that
appear to work well.
They do not need to be
doing exactly what the
team does, as long as it
can be compared. For
example, if the team is
dealing with problems in
hospital laundry
services, the team could
learn from hotels and
dormitories that provide
similar services,
although they are not in
the same field and/or do
not provide exactly the
same service. Visit
these sites and talk to
managers and workers,
asking them what they
are doing, if they have
similar problems, what
they have done about it,
and what levels of
performance they have
achieved. Ask as well
what obstacles they
have run into and how
they have dealt with
them.

Identify other groups,
organizations, or health
facilities that serve a
similar purpose and that
appear to work well.
They do not need to be
doing exactly what the
team does, as long as it
can be compared. For
example, if the team is
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comparable process. The
evaluation helps the initiating
organization identify
shortcomings and
establishes a baseline or
standard against which to
measure its progress in the
development and
maintenance of a quality
assurance program.

Used:

¢ To develop options for
potential solutions

¢ To identify areas for
improvement by seeing
what level of quality is
possible

¢ When you want
breakthrough
improvements

¢ When you need fresh ideas
from outside your
organization

o After your own processes
are well understood and
under control

Most useful when trying to
develop options for potential
solutions. When trying to
develop solutions, teams
often have difficulty
generating new ideas.
People frequently do not
know what others nearby are
doing. Benchmarking helps
stimulate creativity by
gaining knowledge of what
has been tried. It can also be
used to identify areas for
improvement by seeing what
level of quality is possible.

dealing with problems in
hospital laundry
services, the team could
learn from hotels and
dormitories that provide
similar services,
although they are not in
the same field and/or do
not provide exactly the
same service. Visit
these sites and talk to
managers and workers,
asking them what they
are doing, if they have
similar problems, what
they have done about it,
and what levels of
performance they have
achieved. Ask as well
what obstacles they
have run into and how
they have dealt with
them. Review how the
situation and constraints
for the process in
question are similar to
or different from theirs
and determine if
changes are needed in
carrying out their plan.

1. Define a tightly
focused subject of the
benchmarking study.
Choose an issue critical
to the organization’s
success.

2. Form a cross-
functional team. During
the first step and this
one, management’s
goals and support for
the study must be firmly
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established.

3. Study your own
process. Know how the
work is done and
measurements of the
output.

4. |dentify partner
organizations that may
have best practices.

5. Collect information
directly from partner
organizations. Collect
both process
descriptions and
numeric data, using
questionnaires,
telephone interviews,
and/or site visits.

6. Compare the
collected data, both
numeric and descriptive.
7. Determine gaps
between your
performance
measurements and
those of your partners.
8. Determine the
differences in practices
that cause the gaps.

9. Develop goals for
your organization’s
process.

10. Develop action
plans to achieve those
goals.

11. Implement and
monitor plans.

1. Identify what is to be
benchmarked. Be
specific in deciding what
the team wants to
benchmark.
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2. Decide which
organizations/functions
to benchmark. The
comparison should be
conducted not only
against peers but also
against recognized
leading organizations
with similar functions.
3. Determine the data
collection method and
collect data. Keep the
data collection process
simple. There is no one
right way to benchmark.
It is important to look
outward, be innovative,
and search for new and
different ways to
improve the process
under study.

4. Contact a peer in the
benchmark
organization. Explain
the purpose of the
benchmarking study and
what information is
desired. Give assurance
that confidential
information will not be
asked for. Proceed to
inquire about the peer’s
organization: what they
do, why they do it, how
they measure and/or
evaluate it and what
their performance
measures are, what has
worked well, and what
has not been
successful.

5. Determine whether
what the team has
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learned from
benchmarking can be
applied to improve the
organization’s process.
Are there new and
different ways to solve
the problem or improve
the process? Are there
other solutions to the
problem that the team
has overlooked? It’s
important to keep an
open mind about new
and perhaps radically
different ways of doing
things.

1. Select the process to
be benchmarked.

2. Establish a
benchmarking team.

3. Understand and
document the process
to be benchmarked.

4. Establish
performance measures
for the process.

5. Compile a list of
criteria that an ideal
benchmarking partner
should satisfy.

6. Search for potential
benchmarking partners.
7. Compare the
candidates and select
one or more partners.
8. Establish contact with
the selected partners
and gain acceptance for
their participation in the
study.

9. Assess the
information needs and
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information sources.
10. Select a method and
tool for collecting data
and information.

11. Perform data
collection and
debriefing.

12. Sort the collected
information and data.
13. Quality control the
collected information
and data.

14. Normalize the data.
15. Identify gaps in
performance levels.
16. Identify causes of
the gaps.

17. Describe the ideal
process and summarize
improvement actions
based on it.

18. Set targets for the
improvements.

19. Develop an
implementation plan,
carry out the plan, and
monitor the progress.
20. Write a final report
form the benchmarking
study.

Resources:
Benchmarking
organization information

Expertise: 1
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Benefits and
Barriers
Exercise

Tague N. The tools. In:
O'Mara P, editor. The

quality toolbox. 2nd ed.

Milwaukee, WI: ASQ
Quality Press; 2005. p.
93-521.

The benefits and barriers
exercise helps individuals
see both personal and
organizational benefits of a
proposed change. It also
identifies perceived
obstacles to accomplishing
the change so they can be
addressed in design. Most
importantly, it generates
individual and group buy-in
to change.

Used:

¢ When trying to generate
buy-in and support for a
change

¢ After a concept has been
developed, but before
detailed design of a plan,
to identify obstacles that
need to be considered in
the design

¢ When trying to decide
whether to proceed with a
change

¢ Especially for major
changes, such as
launching a quality effort or
implementing a recognition
program

1. Explain the purpose
of the exercise and how
it will be done.
Emphasize that
everyone’s active
involvement is
important. Divide the
participants into groups
of five to seven each
and assign breakout
rooms and leaders, who
have been coached in
advance on their role.
2. Do benefits first.
Show the group this
statement, written on
flipchart paper and
posted where all can
see: “Assume that it is
now two years in the
future and we have
been successful in
implementing [name of
concept or change].
What benefits do you
see for yourself as an
individual, for your
group, and for the
company as a whole?”
3. Within each small
group, brainstorm
benefits using the
nominal group
technique method.

4. Within each small
group, use multivoting
to choose the top
three benefits in each
of the three categories.
Let each participant vote
for his or her top five in
each category. Each
group selects a
spokesperson. Allow 1
to 1 %2 hours for steps 3
and 4.

5. Reassemble the
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Box and Tague N. The tools. In: A box and whisker plot is a 1. List all the data Pros:
Whisker Plot | O'Mara P, editor. The graphical method of values in order from Very effective and easy to read
quality toolbox. 2nd ed. displaying variation in a set smallest to largest. We
(Also called: | Milwaukee, WI: ASQ of data. In most cases a will refer to the total
box plot) Quality Press; 2005. p. histogram provides a number of values, the

93-521.

American Society for
Quality. Data collection
and analysis tools: Box
and whisker plot. 2009.
Available at:
http://www.asq.org/learn-
about-quality/data-
collection-analysis-
tools/overview/box-
whisker-plot.html.

Accessed June 23, 2009.

sufficient display; however, a
box and whisker plot can
provide additional detail
while allowing multiple sets
of data to be displayed in the
same graph. Some types are
called box and whisker plots
with outliers.

Used:

¢ When analyzing or
communicating the most
important characteristics of
a batch of data, rather than
the detail

¢ When comparing two or
more sets of data

¢ When there is not enough
data for a histogram

¢ When summarizing the
data shown on another
graph, such as a control
chart or run chart

count, as n. We will
refer to the numbers in
order like this, X1 is the
smallest number; X2 is
the next smallest
number; up to Xn, which
is the largest number.

2. Medians. Cut the
data in half. Find the
median—the point
where half the values
are larger and half are
smaller. If the total
number of values is
even, the median is the
average of the two
middle ones.

3. Hinges. Cut the data
in quarters. Find the
hinges—the medians of
each half.

4. H-spread. Calculate
the distance between
the hinges, or H-spread:
H-spread = upper
hinge—lower hinge.

5. Inner fences. These
are values of separating
data that are probably a
predictable part of the
distribution from data
that are outside the
distribution. Inner fences
are located beyond
each hinge at 1%z times
the H-spread, a distance
called a step.

Upper inner fence =
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upper hinge + 1.5 x H-
spread

Lower inner fence =
lower hinge—1.5 x H-
spread

6. Outer fences. Data
beyond these values are
far outside the
distribution and
deserving of special
attention. Outer fences
are located one step
beyond the inner
fences.

Upper outer fence =
upper inner fence + 1.5
X H-spread

Lower outer fence =
lower inner fence—1.5 x
H-spread

7. To draw the box
plot, first draw one
horizontal axis. Scale it
appropriately for the
range of data. Draw a
box with ends at the
hinge values. Draw a
line across the middle of
the box at the median
value. Draw a line at
each inner fence value.
Draw a dashed crossbar
at the adjacent value,
the first value inside the
inner fences. Draw
whiskers, dashed lines
from the ends of the box
to the adjacent values.
Draw small circles
representing any
outside data points:
beyond the inner fences
but inside the outer




Name of tool
and acronym

Educational References

Purpose and timing of tool

How Do | Use This Tool?

Advantages and disadvantages
of tool

Example References

fences. Draw double
circles to represent far
out data points: beyond
the outer fences.

Note: If you are
comparing several data
sets, repeat the
procedure for each set
of data.

8. Analyze the plot.
Look for:

Location of the median
Spread of the data: how
far the hinges and
fences are from the
median

Symmetry of the
distribution

Existence of outside
points

Expertise: 1
Resources: Data

* Box and Whisker Plot
template in ASQ
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Brainwriting

Lighter D. Process
orientation in health care
quality. In: Moore C,
editor. Quality
management in health
care: principles and
methods. 2 ed. Sudbury,
MA: Jones and Bartlett
Publishers; 2004. p. 43-
101.

Tague N. The tools. In:
O'Mara P, editor. The
quality toolbox. 2nd ed.
Milwaukee, WI: ASQ
Quality Press; 2005. p.
93-521.

Andersen B. Tools for
generating ideas and
choosing among them.
In: O'Mara P, editor.
Business process
improvement toolbox.
2nd ed. Milwaukee, WI:

ASQ Quality Press; 2007.

p. 157-66.

Mycoted. Creativity and
innovation techniques.
2009. Available at:
http://www.mycoted.com/
Category:Creativity_Tech
niques. Accessed August
24,20009.

A nonverbal form of
brainstorming in which all
ideas are written on sheets
of paper by the individual
team members, rather than
verbalized.

Brainwriting is a method of
brainstorming in writing. The
advantage of generating
ideas through writing is that
it is easier to describe more
detailed and coherent ideas,
which often leads to the
development of equally
coherent solutions.

Brainwriting is a technique
similar to brainstorming.
There are many varieties,
but the general process is
that all ideas are recorded
by the individual who
thought of them. They are
then passed on to the next
person who uses them as a
trigger for their own ideas.

Used:

¢ To generate ideas

¢ When a broad range of
options is desired

¢ When creative, original
ideas are desired

¢ When participation of the
entire group is desired

¢ When participants might
feel safer contributing
ideas anonymously

e To encourage equal
participation, when verbal
brainstorming sessions are
typically dominated by a

1. Team members sit
around a table. The
facilitator reviews the
topic or problem to be
discussed. Often it is
best phrased as a why,
how, or what question.
Make sure everyone
understands the topic.
2. Each team member
writes up to four ideas
on a sheet of paper. He
or she places the paper
in the center of the table
and selects another
sheet that has a fellow
team member’s ideas
on it.

3. Up to four new
ideas are added to the
list already on the sheet.
These new ideas should
build off the ideas
already on the sheet.
That sheet goes back in
the center and another
sheet is chosen.

4. Continue this way
for a predetermined time
(usually 15 to 30 min) or
until no one is
generating more ideas.
5. The sheets are
collected for
consolidation and
discussion.

1. Team members are
each given several
sheets of paper.

2. As in brainstorming,
the problem is
presented as a “what,

Pros:

Simple

Relatively quick

Makes it easy to follow up with
an organizing tool like the
affinity diagram

Easier to describe more
detailed and coherent ideas
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few members

¢ WWhen some group
members think better in
silence

¢ When ideas are likely to be
complex and require
detailed explanation

where, how” question.
3. Each team member
then puts up to five
ideas on each sheet and
places the completed
sheets in the center of
the table.

4. The cycle continues
until no new ideas are
generated or 10 minutes
have passed.

5. The sheets are
consolidated, and a final
list is created.

1. Team members sit
around a table. The
facilitator reviews the
topic or problem to be
discussed. Often it is
best phrased as a why,
how, or what question.
Make sure everyone
understands the topic.
2. Each team member
writes up to four ideas
on a sheet of paper. He
or she places the paper
in the center of the table
and selects another
sheet.

3. Up to four new ideas
are added to the list
already on the sheet.
That sheet goes back in
the center and another
sheet is chosen.

4. Continue this way for
a predetermined time
(usually 15 to 30 min) or
until no one is
generating more ideas.
The sheets are collected
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for consolidation and
discussion.

1. As with
brainstorming, start by
clearly defining the
target topic for the idea
generation. The topic
can be written on either
a white board or the
participants’ individual
cards if the card method
is used.

2. The participants then
write down their ideas,
either on the cards or on
the white board. Precise
formulations are
encouraged so as to
enable understanding
without explanation from
the owner.

3. The participants are
allowed to add to each
others’ ideas to reap the
effects from combining
ideas or further
developing them.

4. At the end, the ideas
are verbally discussed
by the group and
preferably also sorted
into classes of ideas.

1. Present starter ideas:
The leader initiates the
process by placing
several prepared sheets
of paper in the pool in
the centre of the table
(see note below).

2. Private brainwriting:
Each group member
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takes a sheet, reads it,
and silently adds his or
her ideas.

3. Change sheet: When
a member runs out of
ideas or wants to have
the stimulation of
another’s ideas, s/he
puts one list back in the
centre of the table and
takes one returned by
another member. After
reviewing this new list
s/he has just selected,
s/he adds more ideas.
4. Repeat until ideas are
exhausted. No
discussion at any stage.

Expertise: 1

Resources: none
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Cause-and- American Society for The cause-and-effect 1. Agree on problem Pros: Nagaraju D. Improvement

Effect Quality. Cause analysis diagram identifies many statement. e Able to continually ask “why,” | of hospital discharge

Diagram tools: Fishbone diagram. | possible causes for an effect | 2. Brainstorm major to ensure each issue is process by value stream
2009. Available at: or problem. It can be used to | categories of causes of broken down as far as mapping. 17th Annual

(Also called: | http://www.asq.org/learn- | structure a brainstorming problem (methods, possible Society for Health

cause-and- about-quality/cause- session. It immediately sorts | equipment, people, e Broadens thinking about Systems Management

effect analysis- ideas into useful categories. | environment, etc.) potential or real causes and Engineering Forum;

analysis, tools/overview/fishbone.h 3. Write categories of facilitates further examination | 2005; Dallas, TX; 2005.

Ishikawa or tml. Accessed June 26, A cause-and-effect analysis | causes as branches of individual causes

fishbone 20009. generates and sorts from main arrow « Helps identify the various McCray M. How to get

chart) hypotheses about possible 4. Brainstorm all causes affecting a process paid for the services you

University Research Co.
LLC. Quality Assurance
Project: Cause-and-effect
analysis. 2008. Available
at:
http://www.qaproject.org/
methods/resc&e.html.
Accessed July 28, 2009.

Besterfield D. Total
quality management—
tools and techniques. In:
Krassow E, editor.
Quality control. 8th ed.
Upper Saddle River, NJ:
Pearson Prentice Hall;
2009. p. 77-115.

George M, Rowlands D,
Price M, et al. Identifying
and verifying causes. The
lean six sigma pocket
toolbook. New York:
McGraw-Hill; 2005. p.
141-96.

Tague N. The tools. In:
O'Mara P, editor. The
quality toolbox. 2nd ed.
Milwaukee, WI: ASQ
Quality Press; 2005. p.
93-521.

causes of problems within a
process by asking
participants to list all of the
possible causes and effects
for the identified problem.
This analysis tool organizes
a large amount of
information by showing links
between events and their
potential or actual causes
and provides a means of
generating ideas about why
the problem is occurring and
possible effects of that
cause. Cause-and-effect
analyses allow problem
solvers to broaden their
thinking and look at the
overall picture of a problem.
Cause-and-effect diagrams
can reflect either causes that
block the way to the desired
state or helpful factors
needed to reach the desired
state.

The main stem of the fish
bone leads to the defined
problem, and the branches
leading to the main stem
represent major areas of
concern and often fall into

possible causes of
problem. Why does this
happen?

5. Ask this again writing
sub-causes branching
off from causes.

6. When out of ideas,
focus on places in
diagram where there are
few ideas.

*Cause-and-effect
diagram template in
ASQ

1. Agree on the problem
or the desired state and
write it in the effect box.
Try to be specific.
Problems that are too
large or too vague can
bog the team down.

2. If using a tree or
fishbone diagram,
define six to eight major
categories of causes. Or
the team can brainstorm
first about likely causes
and then sort them into
major branches. The
team should add or drop
categories as needed

problem

e Exposes gaps in existing
knowledge of a problem

¢ Can visually present a large
number of root causes and
issues in a relatively compact
format

¢ Helps identify lower level key
characteristics and key
process parameters affecting
key characteristics

¢ Helps a group reach a
common understanding of a
problem

¢ Helps reduce the incidence
of uniformed decisionmaking

Cons:
¢ Does not tell which is the root
cause, only possible causes

provide. 2007 Society for
Health Systems
Conference; 2007; New
Orleans, LA; 2007.
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Bauer J, Duffy G,
Westcott R, editors. The
quality improvement
handbook, Improvement
Tools. 2nd ed.
Milwaukee, WI: ASQ
Quality Press; 2006. p.
109-48.

Andersen B. Tools for
analyzing the
performance
shortcoming. In: O'Mara
P, editor. Business
process improvement
toolkit. 2nd ed.
Milwaukee, WI: ASQ
Quality Press; 2007. p.
123-55.

The Boeing Company.
Advanced quality system
tools. 1998. Available at:
http://www.boeing.com/c
ompanyoffices/doingbiz/s
upplier/d1-9000-1.pdf.
Accessed August 24,
20009.

Mind Tools Ltd. Cause
and effect diagrams.
2009. Available at:
http://www.mindtools.com

/pages/article/newTMC 0
3.htm. Accessed August
24, 2009.

Mycoted. Creativity and
innovation techniques.
2009. Available at:
http://www.mycoted.com/
Category:Creativity Tech

categories such as people,
materials, equipment,
measurement, or
environment.

A cause-and-effect diagram
is a picture composed of
lines and symbols designed
to represent a meaningful
relationship between an
effect and its causes.

The cause-and-effect
diagram graphically
illustrates the relationship
between a given outcome
and all the factors that
influence the outcome. It
displays the factors that are
thought to affect a particular
output or outcome in a
system. The factors are
often shown as grouping of
related subfactors that act in
concert to form the overall
effect of the group.

The cause-and-effect chart
is one of the classical and
most widely used tools in
quality management. The
main purpose is, as the
name implies, to identify

possible causes of an effect.

The effect being analyzed
can be an experienced
problem or a future hoped-
for state where the causes
no longer occur.

A tool used to graphically
display the relationship
between an effect (e.g., a

when generating
causes. Each category
should be written into
the box.

3. Identify specific
causes and fill them in
on the correct branches
or sub-branches. Use
simple brainstorming to
generate a list of ideas
before classifying them
on the diagram, or use
the development of the
branches of the diagram
first to help stimulate
ideas. If an idea fits on
more than one branch,
place it on both. Be sure
that the causes as
phrased have a direct,
logical relationship to
the problem or effect
stated at the head of the
fishbone. Each major
branch (category or
step) should include
three or four possible
causes. If a branch has
fewer, lead the group in
finding some way to
explain this lack, or ask
others who have some
knowledge in that area
to help.

4. Keep asking "Why?"
and "Why else?" for
each cause until a
potential root cause has
been identified. A root
cause is one that: (a)
can explain the "effect,"
either directly or through
a series of events, and
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niques. Accessed August
24, 20009.

Tidd J, Bessant J, Pavitt
K. Innovation
management toolbox.
2001. Available at:
http://www.wiley.co.uk/wil

eychi/innovate/website/p
ages/atoz/atoz.htm.
Accessed August 24,
20009.

problem or key
characteristic) and the
causes that influence it.

Used:

¢ When identifying possible
causes for a problem.

e To focus attention on the
process where a problem
is occurring and to allow for
constructive use of facts
revealed by reported
events

¢ To investigate a “bad”
effect and to take action to
correct the causes

¢ To investigate a “good”
effect and to learn those
causes responsible

¢ To analyze actual
conditions for the purpose
of product or service
quality improvement, use
resources more efficiently,
and reduce costs

¢ To eliminate conditions
causing nonconforming
product or service and
customer complaints

¢ To standardize existing
and proposed operations

e To educate and train
personnel in
decisionmaking and
corrective-action activities

¢ To help teams push
beyond symptoms to
uncover potential root
causes

e To provide structure to
cause identification effort

e To ensure that a balanced
list of ideas have been

(b) if removed, would
eliminate or reduce the
problem. Try to ensure
that the answers to the
"Why" questions are
plausible explanations
and that, if possible,
they are amenable to
action. Check the logic
of the chain of causes:
read the diagram from
the root cause to the
effect to see if the flow
is logical. Make needed
changes.

5. Have the team
choose several areas
they feel are most likely
causes. These choices
can be made by voting
to capture the team’s
best collective
judgment. Use the
reduced list of likely
causes to develop
simple data collection
tools to prove the
group’s theory. If the
data confirm none of the
likely causes, go back to
the cause-and-effect
diagram and choose
other causes for testing.

1. Determine the major
problem for analysis.

2. Assemble a team of
improvement
professionals as well as
operations staff
concerned with the
problem.

3. Construct the main
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generated during
brainstorming or that major
possible causes are not
overlooked

e For cause identification
once you have a focused
definition of the problem

¢ As a cause-prevention tool
by brainstorming ways to
maintain or prevent future
problems

¢ To focus on a specific
issue without resorting to
complaints and irrelevant
discussion

¢ To identify areas where
there is a lack of data

e Performing key
characteristic flowdown

e Looking for all potential
causes of a problem

¢ Organizing brainstorming
lists into causes and
effects

e Identify sources of process
variation

e Linking process output to
process parameters

It can help to focus attention
on the process where a
problem is occurring and to
allow for constructive use of
facts revealed by reported
events.

stem of the diagram with
the problem described
at the end.

4. Brainstorm the major
concerns as branches
off the main stem.

5. Once the major
concern branches are
complete, combine any
that are redundant or
that should be
subbranches.

6. After the group has
agreed on the major
branches, brainstorm
each branch for root
causes.

7. After the root causes
are identified, combine
any that are redundant.
8. Brainstorm root
causes for any other
factors that should be
included as causes on
the chart under the root
cause branches.

1. Name the problem or
effect of interest. Be as
specific as possible.

2. Decide the major
categories for causes
and create the basic
diagram on a flip chart
or whiteboard.

3. Brainstorm for more
detailed causes and
create the diagram.

4. Review the diagram
for completeness.

5. Discuss the final
diagram. Identify causes
you think are most
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critical for follow-up
investigation.

6. Develop plans for
confirming that the
potential causes are
actual causes. DO NOT
GENERATE ACTION
PLANS until you've
verified the cause.

1. Draw a long
horizontal line with a
box at the far right end
of the line.

2. Indicate in the box at
the far right of the
diagram what effect,
output, or improvement
goal is being portrayed.
The effect can be
positive (an objective) or
negative (a problem).
When possible use a
positive effect instead of
a negative one as the
effect to be discussed.
Focusing on problems
can produce “finger-
pointing,” whereas
focusing on desired
outcomes fosters pride
and ownership over
productive areas. The
resulting positive
atmosphere will
enhance the group’s
creativity.

3. Draw four diagonal
lines emanating from
the horizontal line.
Terminate each
diagonal line with a box.
4. Label the boxes on
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the diagonal lines to
show the four categories
potential major causes
(Men/Women,
Machines, Methods, and
Materials or,
alternatively, Policies,
Procedures, People,
and Plant). The team
can substitute other
category names if
desired.

5. On each of the four
diagonal lines, draw
smaller horizontal lines
(smaller “bones”) to
represent subcategories
and indicate on these
lines information that is
thought to be related to
the cause. Draw as
many lines as are
needed, making sure
that the information is
legible. Use an idea-
generating technique to
identify the factors and
subfactors within each
major category.

6. Use the diagram as a
discussion tool to better
understand how to
proceed with process
improvement efforts.
The diagram can also
be used to communicate
the many potential
causes of quality that
impact the
effect/output/improveme
nt goal. Look for factors
that appear repeatedly
and list them. Also, list




Name of tool
and acronym

Educational References

Purpose and timing of tool

How Do | Use This Tool?

Advantages and disadvantages
of tool

Example References

those factors that have
a significant effect,
based on the data
available. Keep in mind
that the location of a
cause in your diagram is
not an indicator of its
importance. A subfactor
may be the root cause
of all of the problems.
You may also decide to
collect more data on a
factor that has not been
previously identified.

1. Assemble a suitable
group of individuals
who possess the
necessary knowledge
about the area to be
analyzed.

2. Clearly describe the
effect for which causes
are sought. This effect is
often a low performance
level for one of the
business processes of
the organization.

3. Using a white board
or some other large
medium, draw the
effect at the end of a
large arrow. The point is
to set aside enough
space for the generated
causes, not symmetry or
nice drawing effects.

4. Identify the main
categories of possible
causes of the effect and
place these at branches
emanating from the
large arrow. For service
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processes, the
traditional categories
are people, processes,
framework conditions,
and work environment.
5. Brainstorm all
possible causes and
place these in the
suitable area of the
chart. Emphasize brief
and succinct
descriptions. Proceed
through the chart one
main category at a time,
but also include
suggestions that belong
to categories other than
the one currently being
treated. Causes that
belong to more than one
category are placed in
all relevant positions. It
is often required to
redraw the chart after
the first version has
been completed.

6. Analyze the
identified causes to
determine those that
should be addressed
further. Remember that
the purpose is to cure
the problem, not the
symptoms.

1. Generate potential
causes of a problem (or
effect) through
structured
brainstorming.

2. Place the problem
statement, event, or key
characteristic in a box
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on right-hand side of
paper.

3. Draw a horizontal line
to the left.

4. Decide upon the
major cause categories
of the event, problem, or
key characteristics.

5. Write the major cause
categories on the left-
hand side of paper and
draw lines to them off
the main horizontal line.
6. When evaluating for
causes, all the major
potential sources should
be reviewed: machines,
methods, materials,
people, measurements,
and environment.

7. Place the
brainstormed ideas
under the appropriate
major cause category.
Add any newly identified
causes.

8. For each cause, ask,
“Why does it happen?”
And list responses as
branches off the major
cause branches.

9. Continue this process
to the root-cause level.
10. Identify the most
influential causes and
focus activities on them.

Expertise: 1

Resources: flip chart
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Checklist Woodward H, Suskovich | A check sheet is a table or 1. Agree on what Pros: Appendix A: Primary care
D, Workman-Germann J, | form used for registering events are to be ¢ Builds confidence in the workbook. In: Nelson E,

(Also called: | et al. Adaptation of lean data as they are collected. It | recorded. These must reliability and repeatability of | Batalden P, Godfrey M,

Check methodologies for is a simple, generic tool that | be clearly defined to collected data editors. Quality By

Sheet) healthcare applications. can easily convert collected avoid doubt whether an | ¢ Easy to make and use Design: A Clinical

2007 Society for Health
Systems Conference;
2007; New Orleans, LA;
2007.

American Society for
Quality. Data collection
and analysis tools: Check
sheet. 2009. Available at:
http://www.asq.org/learn-
about-quality/data-
collection-analysis-
tools/overview/check-
sheet.html. Accessed
July 23, 2009.

Besterfield D. Total
quality management—
Tools and techniques. In:
Krassow E, editor.
Quality Control. 8th ed.
Upper Saddle River, NJ:
Pearson Prentice Hall;
2009. p. 77-115.

Tague N. The tools. In:
O'Mara P, editor. The
quality toolbox. 2nd ed.
Milwaukee, WI: ASQ
Quality Press; 2005. p.
93-521.

Bauer J, Duffy G,
Westcott R, editors. The
quality improvement
handbook, Improvement
Tools. 2nd ed.
Milwaukee, WI: ASQ

data into readily useful
information. One of the main
applications is registering
how often different problems
or incidents occur. This
provides important
information about problem
areas or probable causes of
errors, and thus provides a
good foundation for deciding
where to concentrate during
improvement.

A worksheet used to collect
qualitative process output
data, such as adherence
data to protocols or clinical
standards.

A check sheet is a
structured, prepared form for
collecting and analyzing
data. This is a generic tool
that can be adapted for a
wide variety of purposes.

The main purpose of check
sheets is to ensure that data
are collected carefully and
accurately by operating
personnel for process
control and problem solving.

A check sheet is a form used
to record the frequency of
specific events during a data
collection period. Itis a
simple form that you can use

event truly occurred. It is
usually also smart to
include a category of
“other” to capture
incidents that are not
easy to otherwise
categorize.

2. Determine the time
period during which the
data will be collected.
Note: If data is being
collected over specified
time intervals (e.g. every
15 minutes), determine
which intervals will be
used.

3. Design a form that is
clear and easy to use,
making sure that all
categories are clearly
labeled and that there is
enough space to enter
the data.

4. Perform data
collection during the
agreed period. In
advance, it is necessary
to make sure that
everyone taking part in
the data collection has a
common understanding
of the task, so as to
achieve consistency in
the data material.

5. When data collection
is completed, analyze
the material to identify
events displaying a high

e Data collected can be used in
histogram, bar chart, Pareto
chart, etc.

e Collects and displays data
easily

e Collects factual information
about the process being
studied

¢ Answers the question, “How
often are certain events
happening?”

e Prioritizes efforts where most
problems occur

Cons:

e Check sheet form needs to
be individualized for each
situation

Microsystems Approach.
San Francisco: Jossey-
Bass; 2007. p. 385-431.

Medical Group
Management
Association. Billing
process checklist.
Englewood, CO 2005.

Medical Group
Management
Association. Electronic
medical record (EMR)
checklist. Englewood, CO
2003.

Medical Group
Management
Association. Compliance
audit/risk assessment
Englewood, CO; 2005.
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Quality Press; 2006. p.
109-48.

Andersen B. Tools for
collecting data about the
performance
shortcoming. In: O'Mara
P, editor. Business
process improvement
toolkit. 2nd ed.
Milwaukee, WI: ASQ
Quality Press; 2007. p.
107-22.

The Boeing Company.
Advanced quality system
tools. 1998. Available at:
http://www.boeing.com/c
ompanyoffices/doingbiz/s
upplier/d1-9000-1.pdf.
Accessed August 24,
2009.

to collect data in an
organized manner and easily
convert it into readily useful
information.

A check sheet is a table or
form used for registering
data as they are collected.
One of the main applications
is registering how often
different problems or
incidents occur. This
provides important
information about problem
areas or probable causes of
errors, and thus provides a
good foundation for deciding
where to concentrate during
improvement.

A data-collection form used
to manually tally and record
the number of observations
or occurrences of certain
events during a specified
time period. The data
collected can be either
attribute (e.g., defects) or
variable (e.g.,
measurements).

Used:

¢ When data can be
observed and collected
repeatedly by the same
person or location

¢ When collecting data on
the frequency or patterns
of events, problems,
defects, defect location,
defect causes, etc.

¢ When collecting data from
a production process

number of occurrences.
These will contribute to
the prioritization of what
specific areas within the
chosen business
process should be
emphasized in the
ensuing improvement
work.

Note: A suitable visual
aid for presenting
results is a Pareto chart,
histogram, or bar chart.

1. Decide what event or
problem will be
observed. Develop
operational definitions.
2. Decide when data will
be collected and for how
long.

3. Design the form. Set
it up so data can be
recorded by making
check marks or X’s or
something similar.

4. Label all spaces on
the form.

5. Pilot test check sheet
to ensure it collects
appropriate data and its
ease of use.

6. Each time targeted
event or problem
occurs, record data on
check sheet.

*Check sheet template
in ASQ

1. Clarify the
measurement
objectives. Ask
questions such as
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e To collect data with
minimal effort

¢ To convert raw data into
useful information

e To translate perceptions of
what is happening into
what is actually happening

e Conducting a problem-
solving exercise

¢ Troubleshooting a process

¢ Observing the behavior of
a process

e Building a histogram

¢ Gathering data in order to
detect patterns

“What is the problem?”
“Why should data be
collected?” “Who will
use the information
being collected?” and
“Who will collect the
data?”

2. Create a form for
collecting data.
Determine the specific
things that will be
measured and write
them down the left side
of the check sheet.
Determine the time or
place being measured
and write this across the
top of the columns.

3. Label the measure for
which data will be
collected.

4. Collect the data by
recording each
occurrence directly on
the check sheet as it
happens.

5. Tally the data by
totaling the number of
occurrences for each
category being
measured.

6. The data from the
check sheet can be
summarized in a
number of ways, such
as with a Pareto chart or
a histogram.

1. Agree on what events
are to be recorded.
These must be clearly
defined to avoid doubt
whether an event truly
occurred. It is usually
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also smart to include a
category of “other” to
capture incidents that
are not easy to
otherwise categorize.

2. Define the period for
data recording and a
suitable division into
intervals.

3. Design the check
sheet to be used during
recording. Make sure
that space is allocated
for recording each event
and summarizing both
within the intervals and
for the entire recording
period.

4. Perform data
collection during the
agreed period. In
advance, it is necessary
to make sure that
everyone taking part in
the data collection has a
common understanding
of the task, so as to
achieve consistency in
the data material.

5. When data collection
is completed, analyze
the material to identify
events displaying a high
number of occurrences.
These will contribute to
the prioritization of what
specific areas within the
chosen business
process should be
emphasized in the
ensuing improvement
work. A suitable visual
aid for this analysis is a
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Pareto chart.

1. The process to be
observed is agreed
upon by the team.

2. Decide on the time
period during which data
will be collected.

3. Decide whether data
will be variable or
attribute; define data
categories.

4. Design a form that is
clear and easy to use,
making sure that all
categories are clearly
labeled and that there is
enough space to enter
the data.

5. Train the people who
work in the process how
to collect the data.

6. Collect the data by
making a mark in the
correct category for
each observation,
making sure that
samples are as
representative as
possible.

7. Analyze the data for
opportunities for
process improvement.

Expertise: 1

Resources: none
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Cognitive
Task
Analysis

Crandall B, Klein G,
Hoffman RR. Working
minds: a practitioner's
guide to cognitive task
analysis. London: The
MIT Press; 2006.

The purpose of cognitive
task analysis is to capture
the way the mind works, to
capture cognition. The
researcher or practitioner
carrying out a CTA study is
usually trying to understand
and describe how the
participants view the work
they are doing and how they
make sense of the events. If
they are taking effective
action and managing
complex circumstances well,
the CTA should describe the
basis for their skilled
performance. If they are
making mistakes, the CTA
study should explain what
accounts for the mistakes.
CTA studies try to capture
what people are thinking
about, what they are paying
attention to, the strategies
they are using to make
decisions or detect
problems, what they are
trying to accomplish, and
what they know about the
way a process works.

Used:

e To capture the way the
mind works

e To understand and
describe how the
participants view the work
they are doing and how
they make sense of the
events

Baxter GD, Monk AF, Tan
K, et al. Using cognitive
task analysis to facilitate
the integration of decision
support systems into the
neonatal intensive care
unit. Artif Intell Med
2005;35(3):243-57.

Rinkus SM, Chitwood A.
Cognitive analyses of a
paper medical record and
electronic medical record
on the documentation of
two nursing tasks: Patient
education and adherence
assessment of insulin
administration.
Proceedings of the AMIA
Symposium 2002:657-61.
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Cognitive Stanton N, Salmon P, The cognitive walkthrough 1. Select tasks to be Pros:

Walkthrough | Walker G, et al. Task method is used to evaluate analyzed. Firstly, the ¢ Presents a structured

analysis methods.

Human factors methods:

a practical guide for
engineering and design.
Great Britain: Ashgate;
2005. p. 45-76.

user interface usability. The
main driver behind the
development of the method
was the goal to provide a
theoretically based design
methodology that could be
used in actual design and
development situations.

Used:
e To evaluate user interface
usability

analyst should select
the set of tasks that are
to be the focus of the
analysis. In order to
ensure that the user
interface in question is
subjected to a thorough
examination, an
exhaustive set of tasks
should be used.
However, if time is
limited, then the analyst
should try to select a set
of tasks that are as
representative of the
tasks that can be
performed with the
interface under analysis
as possible.

2. Create task
descriptions. Each task
selected by the analyst
must be described fully
from the point of the
user. Although there are
a number of ways of
doing this, it is
recommended that a
hierarchal task analysis
(HTA) describing the
general operation of the
user interface under
analysis is used. An
exhaustive HTA should
provide a description of
each task identified
during step 1.

3. Determine the
correct sequence of
actions. For each of the
selected tasks, the

approach to user interface
analysis

e Used early in the design
lifecycle of an interface. This
allows any design flaws
highlighted in the analysis to
be eradicated.

¢ Designed to be used by non-
cognitive psychology
professionals

¢ Cognitive walkthrough
method is based upon sound
underpinning theory,
including Norman’s model of
action execution

¢ Easy to learn and apply

¢ Output from a cognitive
walkthrough analysis
appears to be very useful

Cons:

¢ Limited to cater only for ease
of learning of an interface

¢ Requires validation

¢ May be time consuming for
complex tasks

e Large part of the analysis is
based upon analyst
subjective judgment

¢ Requires access to the
personnel involved in the
task(s) under analysis
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appropriate sequence of
actions required to
complete the task must
be specified. Again, it is
recommended that the
analyst uses the HTA
for this purpose.

4. |dentify user
population. Next, the
analyst should
determine the potential
users of the interface
under analysis. A list of
user groups should be
created.

5. Describe the user’s
initial goals. The final
part of the cognitive
walkthrough analysis
preparation phase
involves identifying and
recording the user’s
initial goals. The analyst
should record what
goals the user has at
the start of the task.
This is based upon the
analyst’s subjective
judgment. Again, it is
recommended that the
HTA output is used to
generate the goals
required for this step of
the analysis.

6. Analyze the
interaction between
user and interface. The
second and final phase
of the cognitive
walkthrough procedure,
the evaluation phase,
involves analyzing the
interaction between the
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user and the interface
under analysis. To do
this, the analyst should
‘walk’ through each
task, applying the
criteria outlined above
as they go along. The
cognitive walkthrough
evaluation concentrates
on three key aspects of
the user interface:

The relationship
between the required
goals and the goals that
the user actually has
The problems in
selecting and executing
an action

Changing goals due to
action execution and
system response

The analyst should
record the results for
each task step. This can
be done via video, audio
or pen and paper
techniques.

Expertise required: 2

Resources: none
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Comms Stanton N, Salmon P, Comms Usage Diagram 1. Define the task or Pros:

Usage Walker G, et al. Team (CUD)is used to describe scenario under e The CUD method is simple to

Diagram assessment methods. collaborative activity analysis. The first step use and requires only

(CUD) Human factors methods: | between teams of actors in a CUD analysis is to minimal training

a practical guide for
engineering and design.
Great Britain: Ashgate;
2005. p. 365-429.

dispersed across different
geographical locations. A
CUD output describes how
and why communications
between actors occur, which
technology is involved in the
communication, and the
advantages and
disadvantages associated
with the technology used.
The CUD method was
originally developed and
applied in the area of
medical telecommunications
and was used to analyze
telemedical consultation
scenarios.

Used:

e To analyze
communications between
actors when technology is
used

¢ To analyze teamwork and
distributed collaboration

clearly define the task or
scenario under analysis.
It may be useful to
conduct a HTA of the
task under analysis for
this purpose. A clear
definition of the task
under analysis allows
the analyst(s) to prepare
for the data collection
phase.

2. Data collection.
Next, the analyst(s)
should collect specific
data regarding the task
or scenario under
analysis. A number of
data collection
procedures may be
used for this purpose,
including observational
study, interviews and
questionnaires. It is
recommended that
specific data regarding
the activity conducted,
the actors and individual
task steps involved, the
communication between
actors, the technology
used and the different
geographical locations
should be collected.

3. Create task or
scenario transcript.
Once sufficient data
regarding the task under
analysis has been
collected, a transcript of

The CUD output is
particularly useful, offering a
description of the task under
analysis, and also a
description of the
communications between
actors during the task,
including the order of activity,
the personnel involved, the
technology used and the
associated advantages and
disadvantages.

The output of a CUD analysis
is particularly useful for
highlighting communication
flaws in a particular network
The CUD method is
particularly useful for the
analysis of teamwork,
distributed collaboration and
C4i activity

The CUD method is also
flexible, and could potentially
be modified to make it
comprehensive. Factors such
as time, error, and workload
could potentially be
incorporated, ensuring that a
much more exhaustive
analysis is produced.
Although the CUD method
was developed and originally
used in the medical domain,
it is a generic method and
could potentially be applied in
any domain involving
distributed collaboration or
activity
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the task or scenario
should be created using
the data collected as its
input. The transcript
should contain all of the
data required for the
construction of the CUD
i.e. the communications
between different actors
and the technology
used.

4. Construct CUD. The
scenario transcript
created during step 3 of
the procedure is used
as the input into the
construction of the CUD.
The CUD contains a
description of the
activity conducted at
each geographical
location, the
communication between
the actors involved, the
technology used for the
communications and the
advantages and
disadvantages
associated with that
technology medium and
also a recommended
technology if there is
one. Arrows are used to
represent the
communication and
direction of
communication between
personnel at each of the
different locations.
Column three of the
CUD output table
specifies the technology
used in the

Cons:

¢ For large, complex tasks
involving multiple actors,
conducting a CUD analysis
may become time consuming
and laborious

¢ The initial data collection
phase of the CUD method is
also time consuming and
labor intensive, potentially
including interviews,
observational analysis and
talk-through analysis. As the
activity is dispersed across
different geographical
locations, a team of analysts
is also required for the data
collection phase.

¢ No validity or reliability data
are available for the method

¢ Application of the CUD
method appears to be limited

e Limited guidance is offered to
analysts using the method
since part of it is based upon
the analyst’s subjective
judgment
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communication and
column four lists any
advantages and
disadvantages
associated with the
particular technology
used during the
communication. In
column five,
recommended
technology mediums for
similar communications
are provided. The
advantages,
disadvantages and
technology
recommendations are
based upon analyst
subjective judgment.

Expertise: 2

Resources: none
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Contingency
Diagram

Tague N. The tools. In:
O'Mara P, editor. The

quality toolbox. 2nd ed.

Milwaukee, WI: ASQ
Quality Press; 2005. p.
93-521.

The contingency diagram
uses brainstorming and a
negative thinking process to
identify how process
problems occur or what
might go wrong in a plan.
Then the negative thinking is
reversed to generate
solutions or preventive
measures.

Used:

¢ When identifying problem
causes

¢ When developing solutions
to problems

¢ When planning
implementation of a phase
of a project, especially the
solution

¢ Before launching a change

¢ Especially when negative
thinking is preventing the
group from generating
ideas

1. Identify your topic—
the problem or the
proposed action plan—
and write it prominently
on a flipchart.
2. Brainstorm how to
make thing go wrong.
For a problem:
e How can we make the
problem happen?
e How could we make it
worse?
e For a plan or action:
e How can our plan be
made to fail?
¢ What assumptions are
we making that could
turn out to be wrong?
Write each idea on the
flipchart in words as
close as possible to
those used by the
contributor.
3. When no more ideas
are being generated,
reverse your thinking.
For each idea on the
flipchart, describe
actions that would
prevent it. Write these
beside or under the
problem actions, in a
different color.
4. When each negative
idea has been reversed,
think more broadly:
modifying ideas,
combining ideas,
extending patterns, and
other creative thinking
techniques.

Expertise: 1

Pros:

¢ Creates production or
progress out of negative
thinking
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Resources: Flipchart
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Cost-of-Poor-
Quality
Analysis

(Also called:
cost-of-
quality
analysis, red
and green
circle
exercise)

Tague N. The tools. In:
O'Mara P, editor. The

quality toolbox. 2nd ed.

Milwaukee, WI: ASQ
Quality Press; 2005. p.
93-521.

A cost-of-poor-quality
analysis is a way of studying
a process’s flowchart to
identify potential problems.
Cost of poor quality means
costs incurred because
things are not done right the
first time and every time. The
analysis helps a team look
critically at individual steps of
a process to find
opportunities for
improvement.

Used:

¢ When flowcharting a
process, to be sure that
cost-of-poor-quality
activities are included

o After flowcharting a
process, to identify
problems, potential causes,
and areas in which to
concentrate improvement
efforts

1. Obtain or draw a
detailed flowchart of the
process.

2. ldentify all process
steps (including recycle
loops) that incur costs of
quality: inspection, fix,
and damage control.
Draw a red circle (red
for Stop) around those
steps or recycles.

Note: If few or no steps
have red circles, ask,
“What can go wrong?
How do we tell if things
go wrong? How does
the process handle
things going wrong?” If
necessary, add missing
steps to the flowchart
that show how problems
are handled.

3. For each red circle,
ask, “What process
step, done perfectly,
would allow us to
eliminate this red-circled
step?” Draw a green
circle (green for Go)
around each step
identified here.

4. The green circles
show steps to
examine for ways to
prevent problems and to
seek improvement in
general. Green circles
will contain the root
causes of problems
identified by the red
circles.

Expertise: 1

Cons:
¢ Need to have a flowchart of
the process in order to use
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Resources: sticky notes,
flipchart
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Critical
Decision
Method
(CDM)

Stanton N, Salmon P,
Walker G, et al. Cognitive
task analysis methods.
Human factors methods:
a practical guide for
engineering and design.
Great Britain: Ashgate;
2005. p. 77-108.

The Critical Decision Method
(CDM; Klein and Armstrong,
2004) is a semi-structured
interview technique that
uses cognitive probes in
order to elicit information
regarding expert
decisionmaking. The method
is an extension of the Critical
Incident Technique and was
developed in order to study
the naturalistic
decisionmaking strategies of
experienced personnel.

Used:

¢ To provide knowledge
engineering for expert
system development,
identify training
requirements, generate
training materials and
evaluate the task
performance impact of
expert systems

1. Define the task or
scenario under
analysis. The first part
of a CDM analysis is to
define the incident that
is to be analyzed. CDM
normally focuses on
non-routine incidents,
such as emergency
incidents, or highly
challenging incidents.
2. Select CDM probes.
The CDM method works
by probing subject-
matter experts (SMEs)
using specific probes
designed to elicit
pertinent information
regarding the
decisionmaking process
during key points in the
incident under analysis.
In order to ensure that
the output is compliant
with the original aims of
the analysis, an
appropriate set of CDM
probes should be
defined prior to the
analysis. The probes
used are dependent
upon the aims of the
analysis and the domain
in which the incident is
embedded.
Alternatively, if there are
no adequate probes
available, the analyst(s)
can develop novel
probes based upon the
analysis needs.

3. Select appropriate
participant. Once the

Pros:

¢ Can be used to elicit specific
information regarding the
decisionmaking strategies
used by agents in complex,
dynamic systems

e Method is normally quick in
application

¢ Once familiar with method,
CDM is relatively easy to
apply

¢ Popular procedure and has
been applied in a number of
domains

e CDM output can be used to
construct propositional
networks which describe the
knowledge or SA objects
required during the scenario
under analysis

Cons:

¢ Reliability of such a method
is questionable

¢ Data obtained is highly
dependent upon the skill of
the analyst conducting the
CDM interview and also the
quality of the participant used

¢ A high level of expertise and
training is required in order to
use the CDM to its maximum
effect

¢ Relies upon interviewee
verbal reports in order to
reconstruct incidents. How
far a verbal report accurately
represents the cognitive
processes of the decision
maker is questionable.

¢ Often difficult to gain
sufficient access to
appropriate SMEs in order to
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scenario under analysis
and the probes to be
used are defined, an
appropriate participant
or set of participants
should be identified. The
SMEs used are typically
the primary decision
maker in the task or
scenario under analysis.
4. Gather and record
account of the
incident. The CDM
procedure can be
applied to an incident
observed by the analyst
or to a retrospective
incident described by
the participant. If the
CDM analysis is based
upon an observed
incident, then this step
involves firstly observing
the incident and then
recording an account of
the incident. Otherwise,
the incident can be
described
retrospectively from
memory by the
participant. The analyst
should ask the SME for
a description of the
incident in question,
from its starting point to
its end point.

5. Construct incident
timeline. The next step
in the CDM analysis is
to construct a timeline of
the incident described in
step 4. The aim of this is
to give the analyst(s) a

conduct a CDM analysis
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clear picture of the
incident and its
associated events,
including when each
event occurred and
what the duration of
each event was.
Theevents included in
the timeline should
encompass any physical
events, such as alarms
sounding, and also
‘mental’ events, such as
the thoughts and
perceptions of the
interviewee during the
incident.

6. Once the analyst has
a clear understanding of
the incident under
analysis, the incident
should be divided into
key phases or
decision points. Itis
recommended that this
is done in conjunction
with the SME. Normally,
the incident is divided
into four or five key
phases.

7. Use CDM probes to
query participant
decisionmaking. For
each incident phase, the
analyst should probe the
SME using the CDM
probes selected during
step 2 of the procedure.
The probes are used in
an unstructured
interview format in order
to gather pertinent
information regarding
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the SME’s
decisionmaking during
each incident phase.
The interview should be
recorded using an audio
recording device.

8. Transcribe interview
data. Once the interview
is complete, the data
should be transcribed
accordingly.

9. Construct CDM
tables. Finally, a CDM
output table for each
scenario phase should
be constructed. This
involves simply
presenting the CDM
probes and the
associated SME
answers in an output
table.

Expertise: 3

Resources: audio
recorder
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Critical
Incident

Andersen B. Tools for
analyzing the
performance
shortcoming. In: O'Mara
P, editor. business
process improvement
toolkit. 2nd ed.
Milwaukee, WI: ASQ
Quality Press; 2007. p.
123-55.

Stanton N, Salmon P,
Walker G, et al. Cognitive
task analysis methods.
Human factors methods:
a practical guide for
engineering and design.
Great Britain: Ashgate;
2005. p. 77-108.

Critical incident is a
technique that can be used
for identifying a process,
subprocess, or problem that
should be improved. After
you’ve completed this task
and are in progress with an
improvement project, it is
also useful for figuring out
what is causing the
performance shortcoming. It
is a quite open and frank
way of seeking information
about organizational
problems. The technique
relies on honest responses
from those involved, and a
prerequisite is that the
participants are completely
free to express their views.
In this respect, it is important
that management display the
right attitude to avoid
censorship or withholding of
information in fear of
consequences from being
too honest.

Used:

e For identifying a process,
subprocess, or problem
that should be improved

e For what is causing a
performance shortcoming

1. First, the
participants in the
analysis are selected,
and this should include
people actively involved
in the process being
improved.

2. Next, the group of
participants is asked to
answer questions such
as the following:

¢ Which incident last
week was the most
difficult to handle?
Which episode created
the biggest problems
in terms of maintaining
customer satisfaction?
Which incident cost
the most in terms of
additional resources or
direct expenditures?
The purpose is to
focus on the critical
incidents that, in one
way or another,
created problems for
the employees, the
organization, or other
stakeholders. The
period covered by the
questions can range
from a few days to
several months. It is,
however, not favorable
if the period is too
long, as it might be
difficult to determine
the most critical
incident simply
because many
incidents can qualify
as candidates given a

Pros:
¢ Simple and straightforward
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sufficient length of

time.
3. The collected
answers are sorted
and analyzed according
to the number of times
the different incidents
have been mentioned. A
graphical representation
format might very well
be used for this
purpose. The incidents
occurring most often,
such as the critical
ones, are obvious
candidates for
prevention of
recurrence.

Expertise: 1

Resources: none
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Critical
Incident
Technique
(CIT)

Stanton N, Salmon P,
Walker G, et al. Cognitive
task analysis methods.
Human factors methods:
a practical guide for
engineering and design.
Great Britain: Ashgate;
2005. p. 77-108.

Critical incident technique
(CIT) is an interview method
that is used to
retrospectively analyze
operator decisionmaking.
The CIT involves the use of
semi-structured interviews to
facilitate operator recall of
critical events or incidents,
including the actions and
decisions made by
themselves and colleagues
and the reasons why they
made them. The analyst
uses a set of probes
designed to elicit pertinent
information surrounding the
participant’s decisionmaking
during the scenario under
analysis.

Used:
¢ To analyze operator
decisionmaking

1. Select the incident
to be analyzed. The
first part of CIT analysis
is to select the incident
or group of incidents
that are to be analyzed.
Depending upon the
purpose of the analysis,
the type of incident may
already be selected. CIT
normally focuses on the
non-routine incidents,
such as emergency
scenarios, or highly
challenging incidents. If
the type of incident is
not already known, CIT
analysts may select the
incident via interview
with system personnel,
probing the interviewee
for recent high risk,
highly challenging,
emergency situations.
The interviewee
involved in the CIT
analysis should be the
primary decision maker
in the chosen incident.
CIT can also be
conducted on groups of
operators.

2. Gather and record
account of the
incident. Next the
interviewee(s) should be
asked to provide a
description of the
incident in question,
from its starting point
(i.e. alarm sounding) to
its end point (i.e. when
the incident was classed

Pros:

e The CIT can be used to elicit
specific information regarding
decisionmaking in complex
systems

¢ Once learned, the method
requires relatively little effort
to apply

¢ The incidents which the
method concentrates on
have already occurred,
removing the need for time
consuming incident
observations

* Has been used extensively in
a number of domains and
has the potential to be used
anywhere

¢ CIT is a very flexible method

¢ High face validity

Cons:

¢ Reliability of such a method
is questionable

¢ A high level of expertise in
interview methods is required

o After the fact data collection
has a number of concerns
associated with it, such as
degradation, correlation with
performance etc.

¢ Relies upon the accurate
recall of events

¢ Operators may not wish to
recall events or incidents in
which their performance is
under scrutiny

¢ The data obtained is
dependent upon the skill of
the analyst and also the
quality of the subject-matter
experts (SMEs) used

e The original CIT probes are
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as ‘under control’).

3. The next step in the
CIT analysis is to
construct an accurate
timeline of the incident
under analysis. The aim
of this is to give the
analysts a clear picture
of the incident and its
associated events,
including when each
event occurred and
what the duration of
each event was. The
events included in the
timeline should
encompass any physical
events, such as alarms
sounding, and also
‘mental’ events, such as
the thoughts and
perceptions of the
interviewee during the
incident.

4. Select required
incident aspects. Once
the analyst has an
accurate description of
the incident, the next
step is to select specific
incident points that are
to be analyzed further.
The points selected are
dependent upon the
nature and focus of the
analysis.

5. Each incident
aspect selected in
step 4 should be
analyzed further using
a set of specific probes.
The probes used are
dependent upon the

dated and the method has
effectively been replaced by
the critical decision method
(CDM)
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aims of the analysis and
the domain in which the
incident is embedded.
The analyst should
develop specific probes
before the analysis
begins. In an analysis of
team communication,
the analyst would use
probes such as ‘Why did
you communicate with
team member B at this
point?’, ‘How did you
communicate with team
member B?’, ‘Was there
any miscommunication
at this point?’ etc.

Expertise: 2

Resources: none




Name of tool Educational References Purpose and timing of tool How Do | Use This Tool? | Advantages and disadvantages | Example References
and acronym of tool
Critical Path Fox J, Black E, The Critical Path Method 1. For each activity Pros:
Method Chronokis 1, et al. From (CPM) shows the required determine the earliest e Generally easy to understand
(CPM) guidelines to careflows: order of tasks in a project or | start time, earliest finish and use

Modelling and supporting | process, the best schedule time, latest start time, ¢ Analyzes a project’s
(Also called: | complex clinical for the entire project, and and latest finish time schedule more thoroughly
Critical Path processes. In: Teije A, potential scheduling and 2. Find the longest path than a Gantt chart
Analysis, Miksch S, Lucas P, resource problems and their | in terms of time (path
arrow editors. Computer-based | solutions. It lets you has no slack) Cons:
diagram, medical guidelines and calculate the “critical path” of | 3. Calculate the « Need detailed knowledge of
activity protocols: a primer and the project. This is the flow variance in project all the stages of the project,
network current trends. The of critical steps where delays | completion time by including a good estimate of
diagram, Netherlands: 10S Press; | will affect the timing of the summing the variances the time of each stage
network 2008. p. 44-62. entire project and where in completion times of e Does not consider time
diagram, addition of resources can each activity. variations that can have a
activity chart, | Internet Center for speed up the project. 4. Can calculate the great impact on completion
node Management and probability the project time of a complex project
diagram) Business Administration | Was developed for will be completed by a o When critical path tasks are

|. ICMBA: PERT. 2007.
Available at:
http://www.netmba.com/o

perations/project/pert/.
Accessed July 22, 20009.

American Society for
Quality. Seven new
management and
planning tools: Arrow
diagram. 2009. Available
at:
http://www.asqg.org/learn-
about-quality/new-
management-planning-
tools/overview/arrow-
diagram.html. Accessed
July 23, 2009.

Tague N. The tools. In:
O'Mara P, editor. The
quality toolbox. 2nd ed.
Milwaukee, WI: ASQ
Quality Press; 2005. p.
93-521.

scheduling a set of activities
in any project with
interdependent activities.
The essential technique is to
develop a model of all the
activities required to
complete the project, the
time that each activity will
take to completion, and the
dependencies between the
activities.

The Critical Path Method
(CPM) is a deterministic
method that uses a fixed
time estimate for each
activity. The critical path is
determined by adding the
times for the activities in
each sequence and
determining the longest path
in the project. The critical
path determines the total
calendar time required for
the project.

certain date assuming
normal probability
distribution for the
critical path.

1. List all necessary
tasks in project or
process.

2. Determine correct
sequence of tasks.

a. Which tasks must
happen before
another begins?

b. Which tasks can be
done at the

same time as others?
¢. Which tasks should
happen

immediately after
another?

3. Diagram the
network of tasks with
time flowing from left to
right.

4. Between each two
tasks, draw circles for

shortened, the entire network
must be recalculated



http://www.netmba.com/operations/project/pert/
http://www.netmba.com/operations/project/pert/
http://www.asq.org/learn-about-quality/new-management-planning-tools/overview/arrow-diagram.html.%20Accessed%20July%2023
http://www.asq.org/learn-about-quality/new-management-planning-tools/overview/arrow-diagram.html.%20Accessed%20July%2023
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http://www.asq.org/learn-about-quality/new-management-planning-tools/overview/arrow-diagram.html.%20Accessed%20July%2023
http://www.asq.org/learn-about-quality/new-management-planning-tools/overview/arrow-diagram.html.%20Accessed%20July%2023
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Bauer J, Duffy G,
Westcott R, editors. The
quality improvement
handbook, Improvement
tools. 2nd ed. Milwaukee,
WI: ASQ Quality Press;
2006. p. 109-48.

Mind Tools Ltd. Critical
path analysis. 2009.
Available at:
http://www.mindtools.com

[critpath.html. Accessed
August 24, 2009.

Mycoted. Creativity and
innovation techniques.
2009. Available at:
http://www.mycoted.com/
Category:Creativity Tech
niques. Accessed August
24, 2009.

Shows the required order of
tasks in a project or process,
the best schedule for the
entire project, and potential
scheduling and resource
problems and their solutions.
It lets you calculate the
“critical path” of the project.
This is the flow of critical
steps where delays will
affect the timing of the entire
project and where addition of
resources can speed up the
project.

The purpose of CPM is to
permit you to recognize,
which activities lay on the
‘critical path’'—i.e. those for
which any setback or
rushing will affect the overall
time for the project. This will
assist you in managing the
collection of tasks to
accomplish fixed time targets
overall.

Used:

¢ In scheduling projects

¢ When scheduling and
monitoring tasks within a
complex project or process
with interrelated tasks and
resources

¢ \When you know the steps
of a project or process,
their sequence, and how
long each step takes

¢ When project schedule is
critical, with serious
consequences for
completing late or
significant advantage to

“events.” An event
marks the beginning or
end of a task. Thus,
events are nodes that
separate tasks.

5. Look for three
common problem
situations and redraw
them using “dummies”
or extra events. A
dummy is an arrow
drawn with dotted lines
used to separate tasks
that would otherwise
start and stop with the
same events or to show
logical sequence.
Dummies are not real
tasks.

6. Label all events in
sequence with numbers.
7. Determine task times.
8. Determine the
“critical path,” the
longest path from
beginning to end.

9. Calculate the earliest
start, earliest finish,
latest start, and latest
finish times for each
event.

11. Calculate slack
times for each task and
for the entire project.
Total slack is the time a
job could be postponed
without delaying the
project schedule.

Total slack =LS - ES =
LF - EF

Free slack is the time a
task could be postponed
without affecting the



http://www.mindtools.com/critpath.html
http://www.mindtools.com/critpath.html
http://www.mycoted.com/Category:Creativity_Techniques
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completing early

¢ To develop product
improvement plans and
follow-up activities

early start of any job
following it. Free slack =
the earliest ES of all
tasks immediately
following this one — EF

Expertise: 1

Resources: Detailed
knowledge of project
being planned and all its
stages
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Critical-To- Tague N. The tools. In: A critical-to-quality (CTQ) 1. Obtain or draw a Cons:

Quality O'Mara P, editor. The analysis is a way of studying | detailed flowchart of the | « Need to have a flowchart of

Analysis quality toolbox. 2nd ed. the flowchart of a process to | process. the process in order to use

Milwaukee, WI: ASQ
Quality Press; 2005. p.
93-521.

identify quality features or
characteristics most
important to the customer
and to find problems. The
analysis studies inputs and
outputs and identifies the
steps that influence the
quality of process outputs.

Used:

¢ When identifying the
quality features or
characteristics most
important to the customer

¢ When drawing a detailed
flowchart of a process, to
be sure that steps critical to
achieving quality are
included

o After flowcharting a
process, to identify
problems and their
potential causes

¢ Whenever looking for
opportunities for
improvement in a process

2. Study the output
side of the flowchart
and answer who, what,
when, where, and how.
Use customer input to
answer the when and
how questions. Write
the answers to these
questions on the
flowchart, using
whatever symbols your
group finds meaningful.
Common markings are
a box or oval for who,
an arrow for where,
words on the arrow for
what, diamonds or
circles for when and
how.

3. Look at the input
side of your flowchart
and answer who, what,
when, where, and how.
Write the answers to
these questions on the
flowchart, using your
own symbols.

4. For each output, list
your customer’s
needs. Again, use
customer input to
answer these questions.
Evaluate whether the
output meets those
needs.

5. For each input, list
your needs as a
customer. Evaluate
whether the input meets
your needs.
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6. Find critical-to-quality
steps.

Steps where the quality
of output can be
affected: hurt or helped
Steps where an input
determines what
happens next in the
process

Steps where you can
measure whether inputs
or outputs are meeting
needs

Mark or color these
steps so they stand out.
7. Study these critical-
to-quality steps to
identify problems in your
process.

Expertise: 1

Resources: sticky notes,
flip chart
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Cross-
functional
Flowchart

(Also called:
Cross
functional
diagram,
“swim lane”
flowchart,
swim lane
process
mapping,
deployment
flowchart,
down-across
flowchart,
process
responsibility
diagram,
people-
process
chart, activity
diagram)

Eitel D, McKniff S,
Johnson D. Using future
state design to create an
EDIS and dashboard.
2007 Society for Health
Systems Conference;
2007; New Orleans, LA;
2007.

Lighter D. Process
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A cross-functional flowchart
is a more detailed flowchart
that shows who (a person or
group) performs each step in
the process. It emphasizes
the “who” in “who does
what.”

Identifies who in the
organization is required to
implement a process. Can
also be useful in identifying
individuals or departments in
the organization that are
responsible for particular
procedures.

A Swim-Lane Flowchart
emphasizes the “who” in
“who does what.” It makes it
easy to study handoffs
between people and/or work
groups in a process. A swim-
lane flowchart is especially
useful with administrative
(service) processes.

A deployment flowchart is a
detailed flowchart that also
shows who (which person or
group) performs each step.

Cross-functional flowcharts
describe the activities
performed in a process as
well as who performs each
activity and which functional
department they belong to.

Swimlane diagrams highlight
the relevant variables—who,
what, and when—in a simple
notation that requires little or

1. Define the
boundaries of the
process to be modeled,
especially the start and
end points. Both start
and end points should
be well-defined outputs
or events.

2. Determine all
individuals and
departments (aka
players) involved in the
process.

3. Construct the
flowchart graphically
(usually done on a
flipchart) by creating
swim lanes (rows) or
columns that
correspond with the
organizational units
involved, preferably in
such a sequence that
players in close
cooperation are located
next to each other.

4. Identify all activities
that are carried out in
the process and write
them down on sticky
notes.

5. Starting at the
beginning of the
process, place the card
or note with the first step
of the process in the
column (or row) of the
player responsible for
that step. Place the

Pros:

o [dentifies person who acts on
each activity step or decision

o llluminates interdisciplinary
handoffs

¢ Software available

o [dentifies WHO does the
work, not just what gets done

e Demonstrates whether the
flow is logical or involves a lot
of back-and-forth between
different units

¢ Enables staff to easily
visualize roles

¢ Allows you to analyze when
responsibilities in the process
shift

¢ Can denote external players
in the process

Cons:

o Initially more challenging to
create than standard
flowchart

¢ Time intensive

e Need more of a skill set in
subject matter and software
7]
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no training to understand.
Because they specifically
show the actors who are
involved in the process, a
higher level of involvement
and buy-in is likely. The
point is that when we ID
processes, we have to focus
on “what,” but when we seek
to understand processes, we
need to factor in the “who,
how, and when” as well.
Swimlane diagrams are
intended to show an entire
business process from
beginning to end and can be
used both to understand the
as-is workflow and to design
and depict the to-be
workflow. They can show a
process at any level, from a
very high-level view,
depicting only the points of
involvement by the actors
(participants in the process),
down to one showing each
individual task.

A cross-functional flowchart
shows who performs the
activities and which
functional department they
belong to—from which the
name arises.

Used:

¢ To identify who in an
organization is required to
implement a process or
achieve a certain task

e To identify individuals or
departments in an
organization that are

second step a little
farther along, to indicate
later time sequence,
opposite that step’s key
player. Continue to
place all steps opposite
the person or group
responsible. Place them
as though along a
timeline, with time
moving away from the
names. If two steps
happen simultaneously
or the sequence is
unimportant place the
cards or notes at equal
distances along the
timeline.

6. Draw arrows
between cards to show
the flow of the process.

Note: Some process
steps involve two
players: “Joe telephones
Sally.” For these, make
a second card to place
opposite the second
name. Write the action
from the point of view of
the second player:
“Sally receives phone
call.”

1. Define the major
steps in the process.
Create labeled boxes for
each step.

2. Determine all
individuals and
departments involved in
the process.
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responsible for particular
processes

¢ To study handoffs between
people and/or work groups
in a process

¢ To analyze administrative
(service) processes

¢ When several different
individuals or groups are
involved in a process at
different stages

¢ When trying to understand
or communicate
responsibilities

¢ When identifying supplier-
customer relationships,
internal or external

¢ When studying how
sequential or parallel steps
affect cycle time

¢ When allocating and
tracking responsibilities on
a project

3. Place the individuals
and/or departments
across the top of the
chart design page.

4. Place the tasks in
order below the
individual /department
responsible for the task.
5. Connect the tasks in
sequence.

1. Identify the different
people or job functions
involved in the process.
List them down the left
side or across the top of
a flip chart or
whiteboard.

2. Brainstorm the steps
in the process and write
them on sticky notes.

3. Work through each
step in order, placing
the notes in the
appropriate swim-lane.
4. Use the result to
spark discussions on
how to improve
workflow.

1. Begin with steps 1, 2,
and 3 of the basic
procedure.

2. On a flipchart page or
newsprint, list all players
(individuals or groups)
involved in the process.
List them across the top
or down the left side,
whichever is the
narrower dimension of
the paper. Draw lines
between each,
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extending the full
dimension of the paper.
3. Starting at the
beginning of the
process, place the card
or note with the first step
of the process in the
column (or row) of the
layer responsible for
that step. Place the
second step a little
farther along, to indicate
later time sequence,
opposite that step’s key
player. Continue to
place all steps opposite
the person or group
responsible. Place them
as though along a
timeline, with time
moving away from the
names. If two steps
happen simultaneously
or the sequence is
unimportant place the
cards or notes at equal
distances along the
timeline.

4. Some process steps
involve two players:
“Joe telephones Sally.”
For these, make a
second card to place
opposite the second
name. Write the action
from the point of view of
the second player:
“Sally receives phone
call.”

5. Draw arrows between
cards to show the flow
of the process.

6. (Optional) In the
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column (or row) labeled
“Actual Time,” write
opposite each step how
long that step currently
requires. In the column
(or row_ labeled
“Theoretical Time,” write
opposite each step how
long it should take in an
ideal process. The
theoretical time for a
step that does not add
value should be zero.

7. Review the flowchart
with others involved in
the process (workers,
supervisors, suppliers,
customers) to see if they
agree that the process
is drawn.

1. Define the boundaries
of the process to be
modeled, especially the
start and end points.
Both start and end
points should be well-
defined outputs or
events.

2. Typically starting from
the end point, identify
the activities that are
carried out in the
process, along with
important outputs,
periods of waiting, and
so on. For new
processes, we strongly
advise starting from the
end point. However,
when reengineering old
processes, we often
start at the beginning of
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the process. You
should, however, always
keep the final outcome
of the process in mind,
to ensure a customer-
oriented process.

3. For each of the
activities in the process,
determine which
organizational unit is in
charge of executing it.
4. Construct the
flowchart graphically by
creating swim lanes or
columns that
correspond with the
organizational units
involved, preferably in
such a sequence that
units in close
cooperation are located
next to each other.

5. Continue by placing
items in sequence and
in the proper swim
lanes, from the end of
the process working
backward. In cases of
decision points or
places where the
process branches out,
try to orient the diagram
so that activities flow in
the most logical
direction, that is, from
left to right and top to
bottom.

1. Define the boundaries
for the business process
to be modeled,
especially the start and
end points. Both should
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be well-defined outputs
or events.

2. Starting from the end
point, identify the
activities carried out in
the process, along with
important outputs
generated, periods of
waiting, and so on.

3. For each of the items
in the process,
determine which
organizational unit is in
charge of executing the
item.

4. Construct the
flowchart graphically by
creating swim lanes or
columns that
correspond with the
organizational units
involved, preferably in
such a sequence that
units with close
cooperation are located
next to each other.

5. Continue by placing
items in the correct
sequence and in the
correct swim lane,
moving from the end of
the process backward.
In cases of decision
points or places where
the process branches
out, try to orient the
diagram so that
activities flow in the
most suitable direction,
that is, from left to right
and top to bottom.

6. In cases of
disagreement in the
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modeling team, take
time to resolve any
issues so that the final
model truly reflects a
common understanding.
Remember that such
disagreements often
represent good
opportunities for
clarifying potential
conflicts or
misunderstandings.

7. When the team is
satisfied that the most
important elements of
the process have been
captured and placed in
the correct sequence, it
is a good idea to redraw
the flowchart to increase
readability.

Expertise: 1

Resources: sticky notes,
flip chart
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Cycle Time Tague N. The tools. In: A cycle time chart is a graph | 1. Develop or obtain a

Chart O'Mara P, editor. The that visually shows how detailed flowchart or

quality toolbox. 2nd ed.

Milwaukee, WI: ASQ
Quality Press; 2005. p.
93-521.

much time is spent at each
step of a process. Often it
also shows associated costs
and/or whether the steps are
value-adding or non-value-
adding.

Used:

¢ When studying a process
to reduce its cycle time

¢ When analyzing or
communicating cycle time
of “as-is” or “should-be”
processes

¢ After improving a process,
to analyze or communicate
the new cycle time

deployment flowchart of
the process. Number
each step sequentially.
2. Determine how
much time each step
actually takes. Add the
times for all steps to
determine the total cycle
time for the process.

3. Decide what
information, in addition
to cycle time, you wish
to include on your
graph. Some
possibilities are: cost for
each step, cumulative
cost, and whether each
step is value-or non-
value adding. Collect or
assemble the
information.

4. Draw a graph with
the x-axis representing
time. Determine the
scale needed so that the
full line equals the total
cycle time. Using that
scale, mark off
distances to represent
the cycle times of each
step, starting with step 1
on the left. Label each
space with the step
number.

5. Draw bars for each
step. Choose a method
based on what
additional information
you wish to show.

To show only cycle time:
Draw bars for each step
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that are all the same
height and as wide as
the x-axis distance you
marked off. For waits or
delays, do not draw a
bar.

To show whether a step
is value-or non-value-
adding: Draw bars for
value-adding steps
above the line. Draw
bars for non-value-
adding steps below the
line. Or, shade or color
each bar to indicate real
value-adding,
organizational value-
adding, and non-value-
adding activities. Or use
both methods. Again, for
waits or delays, do not
draw a bar.

To show each step’s
cost: Scale the y-axis so
that the top of its range
is slightly larger than the
highest cost. For each
step, draw a bar with the
height representing its
cost. You may shade or
color each bar to
indicate the value-added
category. This method
and the next one create
cost-cycle time charts.
To show cumulative
cost: Scale the y-axis so
that the top of its range
is slightly larger than the
total cost. For step one,
draw a vertical line at
the right side of its
space, representing




Name of tool
and acronym

Educational References

Purpose and timing of tool

How Do | Use This Tool?

Advantages and disadvantages
of tool

Example References

step one’s cost. Draw a
line between the origin
and the top of that line.
For step two, draw a
vertical line at the right
side of its space,
representing the sum of
the costs for step one
and step two. Draw a
line across the top of
that space, connecting
the tops of the first
vertical line and the
second one. Continue
each step of the
process. You may
shade or color each bar
to indicate the value-
added category.

6. Write clarifying
information on the
chart: cycle time for
each step, total cycle
time, actual costs, or
any other information
you think is necessary
to communicate clearly.

Expertise: 1

Resources: flowchart of
process, stopwatch
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Decision Stanton N, Salmon P, Decision action diagrams 1. Define the task or Pros:
Action Walker G, et al. Process | (DADs), also known as scenario under ¢ A DAD can be used to depict
Diagrams charting methods. information flow diagrams, analysis. Firstly, the the possible options that an
(DAD) Human factors methods: | are used to graphically scenario(s) under operator faces during each

a practical guide for depict a scenario process in | analysis should be task step in a scenario. This
(Also called: | engineering and design. terms of the decisions clearly defined. DAD information can be used to
information Great Britain: Ashgate; required and actions to be analysis can be used to inform the design of the
flow 2005. p. 109-37. performed by the operator analyze activity in system or procedures i.e.
diagrams) involved in the activity. existing systems or task steps that have multiple

Decisions are represented
by diamonds and each
decision option available to
the system operator is
represented by exit lines. In
their simplest form, the
decision options are usually
‘Yes’ or ‘No’, however
depending upon the
complexity of the task and
system, multiple options can
also be represented. The
DAD output diagram should
display all of the possible
outcomes at each task step
in a process.

Used:

¢ To evaluate existing
systems or to inform the
design of system’s and
procedures

system design
concepts.

2. Data collection. In
order to construct a
DAD, the analyst(s)
must obtain sufficient
data regarding the task
or scenario under
analysis. Itis
recommended that
traditional HF data
collection methods,
such as observational
study, interviews and
questionnaires, are
used for this purpose.
However, if the analysis
is based upon a design
concept, then
storyboards can be
used to depict the
scenario(s) under
analysis.

3. Conduct a task
analysis. Once the data
collection phase is
completed, a detailed
task analysis should be
conducted for the
scenario under analysis.
The type of task
analysis is determined
by the analyst(s), and in
some cases, a task list

options associated with them
can be redesigned

e DADs are relatively easy to
construct and require little
training

¢ DADs could potentially be
used for error prediction
purposed

Cons:

e In their current form. DADs
do not cater for the cognitive
component of task decisions

o It would be very difficult to
model parallel activity using
DADs

¢ DADs do not cater for
processes involving teams.
Constructing a team DAD
would appear to be extremely
difficult

o It appears that a HTA for the
task or scenario under
analysis would be sufficient.
A DAD output is very similar
to the plans depicted in a
HTA.

¢ For large, complex tasks, the
DAD would be difficult and
time consuming to construct

¢ The initial data collection
phase involved in the DAD
procedure adds a
considerable amount of time




Name of tool
and acronym

Educational References

Purpose and timing of tool

How Do | Use This Tool?

Advantages and disadvantages
of tool

Example References

will suffice. However, it
is recommended that
when constructing a
DAD, a hierarchical task
analysis (HTA) for the
scenario under analysis
is conducted.

4. Construct DAD.
Once the task or
scenario under analysis
is fully understood, the
DAD can be
constructed. This
process should begin
with the first decision
available to the operator
of the system. Each
possible outcome or
action associated with
the decision should be
represented with an exit
line from the decision
diamond. Each resultant
action and outcome for
each of the possible
decision exit lines
should be specified.
This process should be
repeated for each task
step until all of the
possible decision
outcomes for each task
have been exhausted.

Expertise: 1

Resources: none

to the analysis
 Reliability and validity data
for the method is sparse
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Decision American Society for A decision matrix evaluates 1. Brainstorm Pros: McCray M. How to get

Matrix Quality. Evaluation and and prioritizes a list of evaluation criteria « |dentifies which event is most | paid for the services you
decisionmaking tools: options. The team first appropriate to situation. significant or costly provide. 2007 Society for

(Also called: Decision matrix. 2009. establishes a list of weighted | 2. Discuss and refine o Assesses all events and their | Health Systems

Pugh matrix, | Available at: criteria and then evaluates the list of criteria. individual impact on overall Conference; 2007; New

decision grid, | http://www.asq.org/learn- | each option against those Reduce the list to the performance Orleans, LA; 2007.

selection about- criteria. This is a variation of | most important. e Can be used to compare

matrix or quality/decisionmaking- the L-shaped matrix. 3. Assign arelative opinions

grid, problem | tools/overview/decision- weight to each criterion

matrix, matrix.html. Accessed Used: based on how important | Cons:

problem July 2, 2009. e When a list of options must | that criterion is to the « Some guessing and

selection be narrowed to one choice. | situation. assuming involved

matrix, Latino RJ. Opportunity ¢ When the decision must be | 4. Draw an L-shaped

opportunity analysis (OA): The made on the basis of matrix. Write criteria

analysis, modified approach. several criteria. and their weights as

solution Patient safety: the « After the list of options has | labels along one edge

matrix, PROACT® root cause been reduced to a and list of options along

criteria rating
form, criteria-
based matrix,
prioritization
matrix)

analysis approach. Boca
Raton, FL: CRC Press;
2009. p. 41-56.

Tague N. The tools. In:
O'Mara P, editor. The
quality toolbox. 2nd ed.
Milwaukee, WI: ASQ
Quality Press; 2005. p.
93-521.

manageable number by list
reduction.

e To make a legitimate
business case to analyze