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Tree Diagram
AND
Brainstorming
Cause Effect
Checksheet
Control Chart
Flowchart
Forced Field
Histogram
Matrix

Nominal Group
Scatter Diagram
Afinity

Pareto

PDPC
Prioritization
Problem Solving
Proc. Capability
Radar Chart
Relationships
Run Chart
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Mistakes.

Centering } )I( )\
Spelling g w1 U

o'dole ( o'
f [l ‘ [l ‘ I

Problem Solving Tools

Punctuation \\Hm
Missed paragraph
Wrong numbers [0} [ [

Wrong page numbers | o

INTERRELATIONSHIP

COLUMN CHART

FORCE FIELD ANALYSIS

Brainstorming Driving | Restraining

Forces Forces

- -

EFFECT

Number

Rl

/= A
A Category

"""" ACTION PLAN Flow Tree
18D 019189 CONTROL CHART

Upper Control Limit [UCL]

60001

£
z_n_ 5
2 :]E E &
00 02 =1
H 3
2 o
= =

Average

Lower Control Limit [LCL]

Time
18ri10 a 3 a A
CHECKLIST e H - -
Stratification Capacity Matrix
Date —— = - Aimor | capacity | Breakdown 2| RUN CHART
Total c Result PER
o A Alone B o
Category 1 Data | Data 1S = |s|S £
[ 3ro|a| )
. . . = . 21S|2| g
Category 2 Data | Data § A and B Combined 2 Average
8
S
Category 3 Data |Data Q =
9oy = B Alone
Category 4 Data | Data R
; Pie Chart Time
Time
3
2 - N
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Process Tool Overview

Tree Diagram Forced Field Pareto
AND Histogram PDPC

Brainstorming Matrix Prioritization

Cause Effect Nominal Group Problem Solving

Checksheet Scatter Diagram WM proc. Capability
Control Chart Afinity Radar Chart
Flowchart Relationships
Run Chart




Data Points
Choose the Right Tool

Number Data Tool to Use Word Data Tool to Use
(Count or attribute)

» Show frequency of « Check Sheet ¢ Show process flowAND

events * Pareto * Gantt
 Contrgl Chart  Flowchart
» Show process * Run Chart )
performance over time » Generate ideas « Brainstorming

« Show capability of  Process * Narrow ldeas  « NGT/Multivoting

process to meeét Capability » Sort ideas  Affinity
customer requirements » Cause & Effect
* Force Field

Number Data Tool to Use . _
(Measure or variable) * Show relationships  « Cause & Effect

, : * Interrelationshi
» Show relationships *Radar Chart P
among multiple cPata Run Chart * Show greater levelCause & Effect

sets over time of detail « Tree Diagram

- Show centering and Histogram * Show correlations IC::auselé?_L IIE&‘fect
iati * Force Fie

variation of a process - Interrelationship
e Show correlations ¢ Scatter * Prigritization

getween two or more * Radar Chart

ata sets « Develop consensus *Matrix Diagram

e Show process * Run Chart *Prioritization

performance over tl.mceontrol Chart * Plan contingencies «PDPC

» Show capability of « Process
process to meet Capability
customer requirements




Constructing the Tree Diagram

—Step 1 Choose the Goal

—Step 2 Assemble the Right Team
— Step 3 Generate Major Headings
—Step 4 Break into Detail

—Step 5 Review Completed Tree
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teps at a Glance: Tree

Start

Choose the
goal statement

Assemble the

Get consensus on

Generate major

Construct
“Action Affinity”

y

Use Affinity headers
for Tree headings

right team goal statement Tree headings
Yes
No
Develop second L
level of detail
: Help -
Develop _ achieve Review
next level i Tree Diagram

Revise level

Yes

| ¢ All branches \——»

Finalize Tree



Step-by-Step Construction

¢ Stepl  Choose the Goal

Goal: Increase workplace suggestions I




Step-by-Step Construction

+ Step 3 Generate Major Headings

Goal Means
Increase workplace Create a workable
suggestions process

Create capability

Measure results

Provide recognition




Step-by-Step Construction

¢+ Step 3 Generate Major Headings

Goal Means
Increase workplace Create a workable
suggestions process

Create capability

Measure results

Provide recognition




Tree Example

Improve Business Planning Interaction

Develop Make group Interaction must occur with regular frequency
procedures to meetings . . . .
assure team more | Write and circulate meeting minutes
effectiveness effective Publish and adhere to agenda, with team input
PrO\t/ide Require each function to periodically report status
system
Goal to — Establish method of communicating progress or problems
communicate — .
_Improve progress Distribute tracking charts of team performance
interaction
among
functional areas Understand . I
represented Understand regional Define objectives and role of the group
in the group, goals &roles =—T— and —] Management decisions affecting group must be
in the creation of other areas functional communicated ASAP
impler%g?]tation ELEes — All functional areas must be represented and contribute
of an effective Each functional area to explain/discuss division objectives
business plan
Improve Have “field trips” to different functional areas
und;rztt%rel?mg_ Develop matrix of evaluation and rewards by
e functional areas
areas Rotate associates among functions
Interaction o naEienzl J: Each function shows its plan to fulfill overall plan
techniques ~___ _interdependencies

in plan development

Use consensus-
building techniques
in plan development
and implementation

problems

Information provided courtesy of Goodyear

Identify relationships and dependencies in project plans

Participate in joint training of planning methods
Use appropriate tools to make decisions and solve

Use facilitator approach to meetings



Tree Example

Preparing to Run in the Boston Marathon

Tasks/Options

— Develop a training plan
Means

Prepare
Physically

— Stick to training schedule

—— Eat carbohydrate-rich meals

Get regular therapy on any
old injuries

Arrange for friends to watch

Goal kids while training each day

Form a schedule of marathons

Run in the — ; .
to “practice” on

Boston Manage
Marathon Logistics

Research and purchase

appropriate gear

— Register for Boston Marathon

Subscribe to runners magazine to
learn tips and help build confidence

Daily meditation exercises: visualize

Prepare _____ yourself crossing the finish line
Mentally

Arrange for the right people to support
you at each pivotal mile marker

How? O O why?
X



Constructing the AND

— Step 1
— Step 2
— Step 3
— Step 4
— Step S5
— Step 6
— Step 7

Assemble the Team
Brainstorm All Tasks
Find the First Task

Find Simultaneous Tasks
Find the Next Tasks
Detail the Chart

Find the Critical Path

'Y



AND Essentials

* Key Success Behaviors

— Include the “doers™ in the planning, especially
in estimating task durations

— Focus on NECESSARY, and not simply
LOGICAL, connections between tasks

— Always build the AND from the ground up;
don’t work backward from the desired project
completion schedule

VY



teps at a Glance: AND

Assemble the team

Pas
proje

data?

t
ct

Brainstorm
Tasks

—

Sort and discard . Find the first

or add

and last task

Place

simultaneous
tasks in parallel

I Find next tasks

All tasks
posted?

Number tasks

Draw all

connecting arrows

Record time

estimates

Review time
estimates

Yes
Realistic?

Calculate earliest
start / earliest finish

Calculate latest
start / latest finish

Find tasks with
no slack

Draw
critical path

V¢



Step-by-Step Construction

¢ Step 3 Find the First Task

Job/Task card

Determine

target
audience for
new topic

Post-it™

Notes

Determine Determine Determine Determine Determine
target target target target target
audience for audience for audience for audience for audience for
new topic new topic new topic new topic new topic

Determine Determine ; Determine
target target Dot target
audience for audience for i audience for
new topic new topic audience for i
p new topic new topic
Determine Determine Determine Determine Determine
target target target target target
audience for audience for audience for audience for audience for
new topic new topic new topic new topic new topic

Yo




Determine

target
qudience for
new topic

Review
feedback
from
similar
courses

Assess
com-
petitor’s
offerings

Determine
target
audience for
new topic

Determine
target
audience for
new topic

Determine
target
audience for
new topic

Determine
target
audience for
new topic

Determine
target
audience for
new topic

Determine
target
audience for
new topic

Determine
target
audience for
new topic

Determine

new topic

Determine
target
audience for
new topic

Determine
target
audience for
new topic

Determine
target
audience for
new topic

Determine
target
audience for
new topic

Determine
target
audience for
new topic




2. Review
feedback
from similar
courses

1. Determine
target
audience for
new topic

T =14 days 3. Assess
competitor’s
offerings

T=21 days




2. Review
feedback
from similar
courses

_ 21
1. Determine !.
target days

audience for
new topic

3. Assess
competitor’s
offerings




9. Develop 11. Conduct 13. Modify
visual aids pilot offerings ft material

42 EEM&
das das das 3 days [86]116 days

da S

8. Develop mar- 10. Secure a 12. Develop and 14. Distribute
keying strategy training site print brochure course brochure

s6l63| [T=14 m T =45 | 98]143]
days [71]78] | days days |9pl113] [ days




Gantt Chart Example (AND Variation)

ISO 9000 Audit Schedule

Qtr4,1993 [ Otr1,1994 | Otr2,1994 [ Qtr 3, 1994
ID Name Oct.[Nov.|Dec.|Jan.|Feb.|Mar.JAug. May|Jun.| Jul.|Aug.| Sep.
1 ISO orientation
2 Plan training
3 Auditor training ]_|
4 Plan pre-audit
5 Pre-audit prep. _
6 Pre audit |__
7 Pre-audit report
8 | Corrective action
9 | Generate sched.
10 Plan audit
11| Audit preparation
12 Full audit |
13 Audit report |:|
14| CorAct* meetings

Key Dates * CorAct = Corrective action

1/3 Release documentation request 2/25 Release full audit schedule
for pre-audit

1/21 All documentation for pre-audit A :
collected 7/29 Finish full audit

6/13 Commence full audit

1/28 Hold pre-audit orientation meeting 8/12 Hold full audit orientation meeting

Information provided courtesy of BGP Y.



Gantt Chart Example (AND Variation)

ISO 9000 Audit Schedule

Qtr4,1993 | Otr1,1994 | Qtr2,1994 | Qtr 3, 1994
ID Name Oct.[Nov.|Dec.|Jan.|Feb.|Mar.]JAug.| May|Jun.| Jul.|Aug.| Sep.
1 ISO orientation
2 Plan training
3 Auditor training ]_|
4 Plan pre-audit
5 Pre-audit prep. _
6 Pre audit |__
7 Pre-audit report
8 | Corrective action
9 | Generate sched.
10 Plan audit
11| Audit preparation
12 Full audit |
13 Audit report |:|
14| CorAct* meetings

Key Dates * CorAct = Corrective action

1/3 Release documentation request 2/25 Release full audit schedule
for pre-audit

1/21 All documentation for pre-audit i :
collected 7/29 Finish full audit

6/13 Commence full audit

1/28 Hold pre-audit orientation meeting 8/12 Hold full audit orientation meeting
Y

Information provided courtesy of BGP



9. Make
5. Hire bogus dinner|

photographer| reservations

R
days |79l 80

10. Buy
- decorations
Start 14. Make

2. Determine

the T=2|33]35 final
budget days [ 78] 80 food order
1. Put 13. Send T=1175] 76

together 4. Determine ) ) . invitations days |79] 80
the guest list size of - Fin 11. Decide i :\it;r(')fr‘]ts and receive

the part on the menu 16. Have the party

responses i
T-2 ) T- 103545 15. Buy ap]d surprise fhe
3. Select days [17]19] ‘ days days [35]45 days group gift appy couple
the date

T=5 |75[80
Finish

days 80
T=7 75/ 80
days

8. Hire a
band

T=14[19
days |66[80)




Brainstorming

Brainstorming Is a procedure that allows a group to
express problem areas, ideas, solutions, or needs. It
allows each participant to state their opinion in a non-
threatening environment. Brainstorming helps a group
create many ideas in as short a time as possible.
Brainstorming can be used in two ways: structured or
unstructured.

\¢ )
o

3

Brainstorming | .




Brain Storming
Brainstorming 1s simply listing all ideas put forth by a group in
response to a given problem or question.
To conduct a successful brainstorm:

*Make sure everyone understands and is satisfied with the central question before you
open up for ideas.

*You may want to give everyone a few seconds to jot down a few ideas before getting
started.

*Begin by going around the table or room, giving everyone a chance to voice their
ideas or pass. After a few rounds, open the floor.

*More ideas are better. Encourage radical ideas and piggybacking.
*Suspend judgment of all ideas.

*Record exactly what is said. Clarify only after everyone is out of ideas.
*Don't stop until ideas become sparse. Allow for late-coming ideas.

*Eliminate duplicates and ideas that aren't relevant to the topic.

Y¢















Constructing the Cause & Effect

—Step 1 Create a Problem Statement
—Step 2 Generate the Causes

—Step 3 Construct the Diagram




Cause & Effect Essentials

* Key Success Behaviors

— Clearly state the problem
— Ask “Why?” several times
— Look for recent changes as likely causes




Suggestions for using fishbone diagrams:

» There should be no judgment about ideas when people
say them. The point is o create as many causes as
possible.

»Everyone will have an opinion about what causes a
problem. Organizing these ideas improves the chance
that good ideas can be tested.




Steps at a Glance: Cause
Effect

Start Use
Dispersion
Agree on the Analysis
problem statement — or Process
Classification
Format?
Process Dispersion
Classification Analysis
Define major Define major
process steps cause categories

Draw in the bones
of the fish




Step-by-Step Construction

— Step 3a Construct the Diagram:
Write Problem Statement

Causes
_ “Bones” _
(Major cause categories) Effect
Late pizza

deliveries on
Fridays and
Saturdays



Step-by-Step Construction

— Step 3b Construct the Diagram:
Draw Major Cause Categories

Machinery/
Equipment People

Late pizza
deliveries on
Fridays and

Saturdays




Step-by-Step Construction

— Step 3¢ Construct the Diagram:
Place Causes in Correct Category

Machinery/
Equipment People

< Unreliable < People don't

cars show up

Late pizza
deliveries on
Fridays and

Saturdays




Step-by-Step Construction

— Step 3d Construct the Diagram:
Question “Why?” for Each Cause

Machinery/Equipment People
Unreliable cars No teamwork
<TE)\I,\IV pay : No training
0 money for repairs
No capacity for Kids own junks Don't know town People don't show up
peak periods High turnover \{— Low pay

High turnover




O M

Measurements Materials Men
DIFFER IN MEASURE OF ... CHANGE IN MATERIAL LITTLE EDUCATION
WORN TOOLS OF MEASURE BAD MATERIAL WORK FATIGUE
NO CALIBRATION NO HEMOGENEOUS DETERIORATION OF WORK

OUT of RANG for
SHAFT




Example: WHY-WHY Diagram

Why Inaccuracy in

Sales Quotation
calculation

Rejected sales
quote Salesperson too
busy with new
Vi =




Cause and Effect Diagram
Grinding Coffee Coffee y
Process Maker Filter Cup gf%;

Eu!ltk } }
& Beans 7 /

A Good Cup
of Coffee

Roasting Water Coffee Spoon,
. Process Server Sweelener,
Cream

“ Fill in the details for what makes aigood cup of coffee .+ +f



Cause & Effect Example

Bed Assighment Dela

Resources Timing Machine (PCIS)
Walt for MD

- Dlscharged patient
> did not leave
\ Wait for ride
Wait for lunch

Wait for results
< Call housekeeping

Nursing shortage System incorrect

Not entered
Functions not useful

\ ,\ Not used
Need more training

+— Unit clerk staffing

Patient arrlves
too early

Unit clerk training too late
Call housekeeping No trust
Transfer too early too early

from another hospital Not used

\ pending discharge

Think it will take

Call housekeeping more time

when clean

Patient waits
> for bed

Doublerooms
Many

Physician did ___,, Admitting unaware — Unit switch bed

not write erder transfers /4 Hed.isgaan Reservation
it Specialty beds Delayed » e and
e — Cardiac monitors A entry
admit quota Not entered
Too busy
Sandbag Unit clerk unaware

AW F_ob discharge or transfer
Shlft change
Not told
On break

Physician misuse =

inpatient —Inappropriate

ER admittance

MD procedures Hospital procedures Communication

Information provided courtesy of
Rush-Preshbyterian-St. Luke’s Medical Center



Cause & Effect Example

Causes for Bent Pins (Plug-In Side)

People Methods Handling

4— 004 prep VA

Stqrage
%l In/Out of Boxes |

Mylar tape _
X—m \_\ <_f\ General handling
Scribe slips Repair
Shows pins on bench Placement on edges

Test
&———Backplane mounting
\4 | Heavy/Awkward

Mount to frame

&\~ Carelessness N Assembly difficulty
‘\‘\ &— Complex design
Attitude Retainer.

Lack of attention Large part # insertion

: . &—~—<—Gauging
On-the-job training No/Dor_l't Like |—p» ‘\‘\ Storage
Fixtures Placement - Damaged connector

pins on bench Improper

Not designed for

manufacturing

msertlon > Bent pins
Using wrong tools
Bits

g

Improper sizes

New tools - long lead time
auges

Casting ties/pliers

2 backplanes
Large part #

< | No Stiffener Plates |

Bad panel | adW B
alignment — bare fixtures7_>

Designer not on site

; [ Not Enough Universal

Designer can't react
to problems

Assembly difficulty

Screws come loose
Damaged connectors

Test fixtures

Storage

Damaged connectors

Design Tools

)
Information provided courtesy of AT&T



Cause & Effect Example

Process Classification Method

Concept Development Authoring

Poor communication between

Lack GFexpisgichee ‘\ author and publisher

developing a concept

People don’t think
it through at onset\

People offer new.
input at last minute

Publisher has too many other projects

Other projects R Lack of two-way-negotiation in
get in the way the setting of the deadline

Poor time =

management skills \
Budget -
B \

constraints X [y
\Lack of training

Lack of direction

Authors see that other
authors are late too

Work is on royalty, no
up-front compensation

Market research reveals
a previously unforeseen——>
customer need

Lack of skills
Lack of training
Inappropriate-hiring

<L | ack of incentive
to meet deadline

Bad quarter

fiscally from supervisor

No project management High incidence of

- missed deadlines
in book publishing

lnrn{‘pﬁq

Delays in mailing process

Authors doing other things

Address errors =

Original writing not
submitted on time

Last minute changes

to text or graphics

— Forgot to send

/a—— Author traveling and didn’t
get mail

Authors receive text and graphics

toorlate to review on time

Authors delay in

responding to <
editorial changes/

questions

Short on staff

Competing demands on -
desktop publisher’s time

Competing demands on Hardware breakdown

desktop publisher’s time
Poor planning

= Poor fit of skills to. demands of project
/ Lack of training
Staf f with more appropriate skills not available
Editing Copy Layout

”



Cause & Effect Example

User did not
reset password System Hardware

/ e
User keeps

forgetting —
password

Training

User did not
check box to
save password

Not
enough —
memory

__—»"  Not Ennugh-—-""""'*

%, hard disk
storage)

Processor
too slow

Problem: Users
cannot get into

system

2y



Cause & Effect Example

Equipment

Other

\\eather
Air traffic

\

Persoqnel

f Late arrival

Gate occupied

s
Late pushback tug

Gate agents cannot process passengers quickly enough

Too few agents

S

Agents undertrained

Agents undermotivated

A

Agents.arrive at gate late

Late cabin cleaners

x Late or unavailable cabin crews

AW Late or unavailable cockpit crews

N

L ate fuel

=

Material

/ Poor announcement of departures

/ Weight an balance sheet late
Delayed checkin procedure

N\ Confused seat selection

N Passengers bypass checkin counter

N\ Checking oversize baggage
Issuance of boarding pass

Delayed
Flight
Departure

Acceptance of late passengers

Procedure

Cutoff too close to departure time

Desire to protect late passengers

Desire to help company’s income

h

Poor gate locations

e




Cause & Effect Example

People Sales Quotation

Review

No check,
erroneous
Quote

Quote below
Base price

Salesperson
inexperience

Rejected
Sales Quote

Received

Quote not timel Calculation for

wrong client

Formula is

Sales Quotation incorrect

System

category cause | ¢°




Constructing the Check
Sheet

—Step 1 Agree on Definitions

— Step 2 Plan the Data Collection
—Step 3 Design the Check Sheet
—Step 4 Collect the Data

e



Check Sheet Essentials

* Key Success Behaviors

— Reassure datacollectors that “negative’” data
will not result in blame or poor performance
TeVIEWS

— Train the data collectors

— Remember “ease of use” when designing the
form

o~



Steps at a Glance: Check Sheet

Start

List conditions ___, |+ Define conditions |
& events & events

A

No

Yes
—

Plan the data
collection

Design Check Sheet

A

Redesign

source
info

A

Have
content
info

Yes

Decided
who will
collect?,

Easy to
use?

No

Yes

—>| Collect the data

Collection
consistent?

Collection
accurate?

Review data

= Act on data!

EA



Step-by-Step Construction

— Step 3 Design the Form

Source Information (a-e)
B Name of project
B 1 ocation of data collection
Name of person recording data, if it applies
[ d | Date(s)

Other important identifiers

Content Information (f-))
Column with defect/event name
B Columns with collection days/dates
Totals for each column
Totals for each row
ll Grand total for both columns and rows

E Project: Admission Delays

Name: (if applicable)

I} shift: Al

m Location: Emergency Room

d

Dates: 3/10 to 3/16

Reason' i |
" 30 3m1 [ 312 313 ] 3114 3/15 | 3/16 g
Lab delays | 9 4 6 6 3 12 | 12 52
Doibels arlo 877V JEIMI M w7 g b3 31
AANAMAAMAAAANAAAAAAAAANAAAAAAA
Incomplete
_ patient 7 3 1 2 2 4 S 24
Information
|
Total 33 28 | 36 | 30 25 |- 4% 38 237

=t



Check Sheet Example

Keyboard Errors in Class Assignment

. March

Mistakes

1 2 9 Total

Centering | || Il || 8

Spelling [ i |l 1 23

Punctuation | M1 W Wl | H1 W M W1 | 40

Missed paragraph | || | | 4

Wrong numbers | ||| 1] | 10

Wrong page numbers | | | | 4

Tables | ||| il ] 13

Total 34 35 33 102

Information provided courtesy of Millcreek Township School District,
Millcreek Township, Pennsylvania




Check Sheet Example

Carmen’s World Famous Whoopie Pies

FIAE]jEE Data collected by: __Carl Dates: June 20-26

Types of

defects in )

finished pies Location: Heavenly, Maine plant Lot size: _200

Defect June 20|June 21 |June 22|June 23|June 24|June 25]June 26| Total
Toomuchcream [ Mt | [l | T I 1] |l |1 24
Too little cream -- | | | | | | | | - - | 9
Too crumbly I Rl Il |l 111 I | 21
Too big 1] | |l Il | -- |l 13
Too small |l |l -- | 1 1 I 14
Not sweet - - —

Not sw 1 I T | | e
Not chocolaty - — = | - - - - 1
enough

Has a bite in it | || - - - - 6




Constructing the Control Chart

— Step 1
— Step 2
— Step 3
— Step 4
— Step S
— Step 6
— Step 7

Select the Process
Determine Sampling Plan
Initiate Data Collection
Calculate Statistics
Calculate Control Limits
Construct the Chart
Interpret the Chart



Control Chart Essentials

* Key Success Behaviors

— Don’t “Control Chart” everything—be
selective

— Provide careful preparation and support

— When 1n doubt, consult with an expert



Steps at at Glance: Control Chart

Start

Select process and
type of chart

No

l

Determine
sampling plan

Collect data

Construct the
Control Chart

4

Yes

Yes
20-25 sets

collected?

Calculate statistics |

No

\

Finished
calculating
control

Calculate control

Yes

limits

limits?

Interpret the
Control Chart

Evaluate for

“in statistical
control”

Is process
“in control”?

Assess “out of control”
points for special

causes

Leave process alone. Continue to calculate,
plot points, and evaluate as needed

Finished
calculating
statistics?,

No

Initiate corrective
action as needed

o¢



Control Chart Example

+ Individuals & Moving Range

IV Lines Connection Time

Process/Operation: IV Lines Connection Department:
Open Heart Admissions Intensive Care
Characteristics: Sample Size: | Sample Frequency: By: Date:
Time in seconds One Each patient EW 6/10
Individuals: k =26 IX=8470 X=32577 UCL =645 LCL=7
Ranges: n=2 2R =2990 R=119.6 UCL =392 LCL=0
720"
630~ = = -_—— e ee e e e = == UCL
540
n 450
©
c
3360,
(5] -
270_ v V
180 |
90_
0
— LCL
P b P P EER = P P =3 =3
X| BB EEERR g § R E £ §
= =3 = D
Rl | B E 8 B E 3 o 3
A EEEEEEEEEEEEEEEEEEEEEEEEEE
When?| & H &Iﬁﬁnnrﬁnq ] E] p
420 -
360 - UCL
300 -|
240 -
180
120 R
sof NV O\ / 7 N~/ "\
0
-—_—_—_—_——_——_LCL

Information provided courtesy of
Parkview Episcopal Medical Center 6o



Control Chart Example

* p Chart

General Dentistry: Percent of Patients
Who Failed to Keep Appointments

Historical Statistics:
p =39 UCL =47 LCL = 31

Regular Hours —P Flex Time =————>
60 :

50 7

UCL
40 B
30 LCL

207

107

% Failed J40 | 36 | 36 J42 | 42] 4020 | 26Q 25| 19] 20§ 18] 16} 10§ 12} 12

P EEFEEBE P E K L - L b Ik E
mnth | EREPPESEFPEREEEEDP b
Year 1992 1993

Information provided courtesy of U.S. Navy,
Naval Dental Center, San Diego

o1



Control Chart Example

¢ U Chart

Shop Process Check Solder Defects
Historical Ave.: 2974 ppm

Historical UCL: 8758 ppm ®
Historical LCL: 0 ppm
10000 -
9000 1 0 0 o — e e e e . UCL
8000 A
7000 -
Defect 6000 -
Rate
5000 -
(PPM)
4000 - A A
3000 U
V U
2000 -
1000 -
0 . r— - 'LCL
(qV] (e0] <t n O N~ [e0] (o] o —
c c c c c c c e < <
© © @® © ® © © @® c c
Lar] v} v} L] v} L] v} v} © ©
Law) Law]

Checks (3 per day)

Information provided courtesy of AT&T oY



Control Chart Example

¢+ Average & Range

Overall Course Evaluations
n = 10 evaluations randomly sampled each week

;( & R Chart

1-Not at all 2-Not very 3-Moderately 4-Very 5-Extremely
Sl bibrbetetaddinkrkiRaRitaad 2
<

1x N PEEEE Y B ERPEPEREPEPEFES 9
PR FFFPFFYYRFEFFEFPRFPREPPPFRE S <
HiINPNNPPOEODOP OF PP HOPOPRP O H (a2} <t

o PN EDPPPIFP EPRPEEPNPENNPEPNRRT @ =
—|—|3—1—|—1—|4)dDD—!—!HDﬁ—!ﬁ—!ﬂDbm\—i —

5.01

-

E -

§ -

H4-5___ __________ - ucL

=

©

o N /\ M

o A —\ A\ ;

5 ] \Y \Y

0 4.09

>

=z | —— — e —— —— — - | CL

(]

[} .

= ]

o 3.57

> -

< ]

3.0

2.0_—— ——————————— UCL

1.87

14] /\

1.4 /\

1.2-/\ VA /\ == \_R

1017 — N/

.81

.6

44

o e — e ——— ————— LCL

Information provided courtesy of Hamilton Standard oA



Control Chart Example

¢+ Average & Range

fg?g%%‘c’game In-house Copy Quality Test |%§g£ae‘g)‘ Improve copy quality by monitoring Black Density fﬁgﬂcaﬂon Black Density not less than 1.0
Date | 4/20 | 4/21 | 4/22 |4/23 | 4/24 | 4/28 | 4/29 |4/30 | 5/1 | 5/4 | 5/5 | 5/6 | 5/7 | 5/8 |5/11 | 5/12 |5/13 | 5/14 |5/15
1 2.88 1.25(1.14 10.74 | 0.90 |1.21 | 0.95 |0.77 | 1.19 |1.06 [1.04 | 0.94 |1.34 | 1.02 |0.87 | 1.12 | 1.32 | 0.90 |1.29
&.36 1.06 |1.29 |11.26 |1.18 |0.82 | 1.19 |1.04 |1.15 |1.33 |1.12 | 1.13]0.95 | 1.14 |1.09 | 1.32 |0.96 | 1.38 |0.99
§_ §.01 0.83]10.96 |0.62 |1.17 |0.89 | 1.01 |0.95 | 0.67 |0.82 |1.12 | 1.28 |1.02 | 1.18 |1.30 | 1.04 | 1.07 | 0.86 | 1.01
o7
4 $.3311.05]1.10 |0.96 |1.03 ]0.92| — |0.83]0.98 |0.80 |1.21 |0.85]1.00 | 1.13 ]1.04 | 0.78 |0.93 | 1.27 |1.22
5[=
Sum |4.58 | 4.19 | 4.49 |3.58 | 4.28 |3.84 | 3.15 |3.59 | 3.99 |4.01 |4.49 | 4.20 |4.31 | 4.47 |4.30 | 4.26 |4.28 | 4.41 |4.51
Average,; 1.14 11.05|1.12 |0.90 | 1.07 |0.96 | 1.05 |0.90 | 1.00 |1.00 |1.12 |1.05]1.08 | 1.12 |1.08 | 1.06 |1.07 | 1.10 |1.13
Range, R ]10.48 | 0.42 | 0.33 |0.64 | 0.28 |0.39 | 0.24 |0.27 | 0.52 |0.53 |0.17 | 0.43]0.39 | 0.16 |0.43 | 0.54 |0.39 | 0.52 | 0.30
Notes
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
UCL X = 1.335
1.30
1.20
I—?
) AN 7 o~ —\ = -
180 ~ ZN s X=1.05_
o
>
< e e e e & —
1.00 N N —
A\ V4 \ 7
VP4 AN V74
0.90
0.80 LCL x =0.765 A
1.5
1.2 ]
1.0 UCL R =0.892 4
= L
338; —]
L ZIs — .
— * AN — ; RS 039
1z I 1 1 1 1 I 1 : ;
0 I I I I I I I I LCL R=0+

o9



Constructing the Flowchart

— Step 1
— Step 2
— Step 3
— Step 4
— Step S
— Step 6

Determine the Boundaries
List the Steps

Sequence the Steps

Draw Appropriate Symbols
Test for Completeness
Finalize the Flowchart



Flowchart Essentials

* Key Success Behaviors

— Stay focused on what the team 1is trying to
achieve

— Be open to each person’s suggestions for
changes

— Persevere—hard work will be rewarded later

1)



Steps at a Glance:

Flowchart

Start

Define process : Yes
boundaries

A

Identify major
steps between the |—»
start and finish

Enough Yes

detail?

A

too large
for one
page?

Yes

—>| arrows showing

No No
Sequence Steps Yes : All steps
— th:eq steps >\ sequenced? Draﬁ;ﬂgﬁg nate _correctly
‘ identified?,
A
No No
Is chart No | Connect steps with Test for S

flow direction

completeness

complete?

A A

Use
continuation
symbol

No

1y



Flowchart Symbols

| Symbol Represents Detail/Example

Start/End Request for proposal,

Input/Output request for new hire,
raw material

Task, action, Hold a meeting,

execution point make a phone call,
open a box

Decision point Yes/no
Accept/reject
Pass/fail

o,
es

Criteria met/not met

Document

A report or form is
filled out,

job request,
meeting minutes

Shadow signifies
additional flowchart
for this task

A major task has
subtasks not

needed for this study

or subtasks not included
due to limited space

.
__
—

Delay

Waiting for service,
report sitting on a desk

Continuation

Go to another page,

—O gﬁ tci another part of the
char
O—
Arrow Shows direction or flow
- . of the process steps

1y



owchart Example

Proposed Patient Appointment Procedure
appointment book

Opening of
appointment book

Refer to ships
corpsman, inform PT they

can call at 1500 to make
their own appointments for
the next working da

Appointment issued
(PT reminded to
confirm 24 hours

prior to appointment)

Did patient

Patient given
confirmation number

Appointment canceled
and slot refilled by
new patient

Standby patient
placed in
appointment slot

> Appomtm:anlt bo?k
marked “failure

Failure report
submitted from front
desk to fleet liaison

Appointment
book marked
“patient showed”

v

Fleet liaison sends
failure notices to
commands

Information provided courtesy of U. S. Navy, Naval Dental Center, San Diego



Flowchart Example

Receiving Materials

) 4

Await receipt of
corrected shipment
A

Materials
shipped back

A

Start

Materials
received

Do
incoming
materials
match
order?

Send back
entire
hipment?

Materials
accepted

\ 4

Deliver to person
who ordered them

No

Correct
materials?

A

Yes

—( Materials received
and used

10



Constructing the Force Field

—Step 1 Brainstorm the Forces
— Step 2 Prioritize the Forces

Purpose of force Field

A force field analysis helps teams find out what is driving,
slowing, or preventing change. The tool helps a team to work
together, to find a starting point from which to take action, and to
show both sides of the change issue.

1



Force Field Essentials

» Key Success Behaviors

— Clearly define both the current situation and
the desired situation

— Clearly state the importance of filling the gap
between the two situations

— Keep focused on the purpose at all times

— Look closely at all of the forces at work 1n
implementing the change

— Be keenly aware of your own biases and try not
to “sell”” others

1y



Steps at a Glance: Force Field

Analysis

Start

Draw a large “T”
on a flipchart

Write the ideal
situation or
desired change

Brainstorm driving
(+) forces;
list on left

\/

Brainstorm

restraining (-) forces;

list on right

Rank all the
forces in order
of priority

Only
strengthen
the H+1!
forces?

Agree on which forces

A

Minimize
or remove
only the “-”
forces?

Focus on
both H+1!
and “_H
forces?

to strengthen, reduce,
remove, or add

Summarize the
actions to take

\ 4

No

Do nothing

TA




Force Field Analysis Example

Conduct A Weekly Training Program For Teachers To Learn State Test Objectives Integration

Driving Forces (+) Restraining Forces (-)
*The Superintendent is very Teachers are reluctant to have
supportive data collectors in classroom
Will improve state test scores *Time to gather data
‘Teachers are involved in Heightened stress
decision making to impact -Teachers have a set way of
Instruction delivering lessons
*Teachers meet weekly already Limited time to implement
Principal is supportive change
*Teachers are willing to try «Teaching to the test is not

always good teaching

Actions:

1.) Let teachers know that their input is important, and that this is not a
tool to evaluate their performance

2.) The principal will give a pep talk to teachers

3.) The trainer will show teachers how to take their regular lesson plans
and add state test objectives. 1



Force Field Analysis Example

Fear of Public Speaking

Ideal state: To speak confidently,
clearly, and concisely in any situation.

+ Driving Forces Restraining Forces —

Increases self-esteem —P»

Helps career —9»
Communicates ideas —pp»

Contributes to a plan/solution —

<@—— Past embarrassments

<@ Afraid to make mistakes
<@— Lack of knowledge on the topic
<@ Afraid people will be indifferent
<@—— Afraid people will laugh
<@— May forget what to say

Encourages others to speak —
Helps others to change —

Increases energy of group —me
Helps clarify speaker’ s ideas by getting feedback — - | <@ Too revealing of personal thoughts

from others <— Afraid of ofending group

Hams can be hams (recognition from others) —» e e dhen eSS

Helps others to see new perspective — . .
P persp <®@— Lack of confidence in personal appearance




Force Field Analysis Example

Desired Change: Quit Smoking

+ Driving Forces

Restraining Forces —

Clothes & breath smell like smoke (3)
Costs money (8)
Getting hackers cough (6)
Don’t want your kids to start smoking (20)

Know it can adversely affect your health  (9)
Can’t smoke at work (5)

Support group available in community (7)

It's too hard to quit

Many of your friends smoke

Spouse smokes

It's enjoyable

Work is too stressful right now to quit
Doesn’t affect physical activity level

Don’t want to gain any weight by quitting

(10)
(4)
(9)
(6)
(8)
)
3)

You can quit anytime, but you/re not ready yet (2)

A
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— Remind the tearn that wnen they are
gatnering data, 1t’s oxay for eacn value to pe
different

—Don t collect less data than required to
“save tirme”

z fner thr 'Jllg'ﬂ the nard
parts; the purpose of | he JJrogrrrm IS T0
acquire information, not statistical starnina

é
qR
qR
Qd
Cﬁ
=
-
(—
—

— Optional: use cormputer software o generate
2 J—JJaEngclm "



Steps at a Glance: Histogram

Start
Decide on the
measure

Is
measure
variable
data?

\

Plan data collection

—>

Collect data

50-100 data

J

Calculate the
range, R

Calculate the
number of class
intervals. k

Calculate class

width, H

Determine mutually
exclusive class
boundaries

v

A /

Enter data into
prepared
frequency table
A

Draw Histogram

A

Histogram \\Y€S

v
Interpret for

centering, variation 7> Act on analysis
and shape




Step-by-Step Construction

—Step 4 Draw Histogram - Using Frequency

Table gpec Specifications:
40 Target 9+1.5 U

—

30 -

Frequency

20 -

10 -

e ———————————— ()

90 92 94 96 98 10.0 10.2 104 10.6 10.8
Thickness



Step-by-Step Construction

—Step 5 Interpret Histogram (Centering)

Custqmer —_
Requirement 1

Process Centered

1 Process too high

1 Process too low

I_ s




Step-by-Step Construction

— Step 5 Interpret Histogram (Variation)

Customer

Requirements

N\

U E

Process
within
requirements

Process
too variable




Step-by-Step Construction

—Step 5 Interpret Histogram (Shape)

ol

il

Normal Distribution

il O]

Hh

Bi- Modal Distribution

i

M#ﬂ

Positively Skewed

Multi-Modal Dlstrlbutlon

|

Negatively Skewed

YA



Step-by-Step Construction

¢ Step 5

Interpret Histogram

Centering and Spread Compared to Customer Target and Limits

(a) Centered and well within
customer limits.

Action: Maintain present state.

(b) No margin for error.
Action: Reduce variation.

(c) Process running low.
Defective product/service.

Action: Bring average
closer to target.

(d) Process too variable.
Defective product/service.

Action: Reduce variation.

(e) Process of center and
too variable. Defective
product/service.

Action: Center better and
reduce variation.

Lower
Specification
Limit

Upper
Specification

Target Limit

|

3

=1

i

=

v4



60 7

50 T

40 T

30 7

20 7

10 7

1,

Histogram Example

Time Distribution of Calls

8:00 8:30 9:00 9:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00 14:30 15:00 15:30 16:00 16:30 17:00 >17:00

HOTrep data May 22 to August 4

Information provided courtesy of
SmithKline Beecham



Histogram Example

Generic Example

LSL =124 Target = 130 USL =137

30 T I |

L | I

1 [

I : :

L | I

I | |

1 [

20 + [ [

1 [

I : :

L I I

Frequency : |

I | :

L I I

10 4 : :

o I I

I | 1

1 [

I I I

I | 1

1 [

0o +—"\ . .
123 126 129 132 135 138 141 144

Class Intervals

AN




Matrix Diagram

The matrix diagram method

clarifies problematic spots through multidimensional thinking.
... The matrix diagram method identifies corresponding
elements involved in a problem situation or event. These
elements are arranged in rows and columns on a chart that
shows the presence or absence of relationships among collected
pairs of elements. ... Effective problem solving is facilitated at
the intersection points, also refered to as the idea conception
points. ... Matrix diagrams are classified on the basis of their
pattern into five groups: (1) the L-type matrix, (2) the T-type
matrix, (3) the Y-type matrix, (4) the X-type matrix, and (5) the
C-type matrix.

AY



Constructing the Matrix Diagram

e Step 1
* Step 2
* Step 3
* Step 4

¢ Step 5

Select the Key Factors
Assemble the Right Team
Select the Format

Define the Symbols

Complete the Matrix

AY



Matrix Diagram Essentials

* Key Success Behaviors
— Use symbols consistently

— Look at each cell independently and make
a decision; don’t try to force patterns to
emerge 1n the matrix

— Resolve conflicts with data

— Look for emerging patterns

A€



Steps at a Glance: Matrix

Select key
factors

Start

Assemble the
right team

A

Can team
assess
factors?,

Yes

Select format

Record factors
in Matrix axes

format match

A

JYes Choose

symbols

< Define meaning
of symbols

Enter relationship
symbol in cells

A

Does team\ Yes
use symbols
consistently?

Complete ~
correlation

Review Patterns

A

Consensus
or significant
patterns?

Select options or

responsibilities

|N0

Ao



Matrix Example

Logistics Annual Plan

TQ Implementation LQC Objectives Schedules
(Tree) (Matrix) (AND)
cont. | o0t 1904 [ 1995 (
Reduce|impl m upgrade |Promote]
IMpIeM-| och., lenviron.| measures | _QUarter | Quarter (
cust- |entation
el omer |7t et | e
?g{;;g;i;? e th(j)et:i‘:y skills | opns. 112|13|411|2]|3|4
total quality of emps.
IARARARAARARARARARARR AT
Survey customer %
H . satisfaction > >
satisfaction A @ O iR Sy
® =9 Strong influence/relationship Deiignt E— @ A O “SQ"be“,f"
=3 Some influence/relationshi customer needs /\ neeas oy xey >
o P cust%LrJqurs via QFD DICCESSES
A =1 Weak influence/relationship # of
. . . Capture customer comments or »
Blank = No influence/relationship comments O @ A A #f’f.
AANAAANAAANNRIECAINAUALAL
Goals Co-Respo_nsibiIity Cost/Benefit
(AND) (Matrix) Analysis
Re- .
Tangible|
Boards ) Other [SOUrces -
Depart- Logi- reqd. |benefits
1994 [ 1995 | LQc [T of qual | stake- s $
manag- holders
ement
94|95 94| 9
WMMMMMQ&/\»&
80%
25|25
Z@lolAalo]alz:
@ = 9 Prime responsibilit 100%
e = A @O |@ | A2
O = 3 secondary responsibility gathered) =— K|K
A- i g A
£\ = 1 Kept informed tééos. 19% | /\ @
SNANANNANNANNINASNANANANNNINL~

* Status: ™ Caytion HEM Stopped [1On target

Information provided
courtesy of Bell Canada



Matrix Example

Summary of TQC Education and Training in Japan
Content Distribution by Levels/Functions

People

Top Middle Engin- | Super- Funct. | Genl.
Mgmt. [ MIme = oo | Visors & | Work-
Staff Admin.| ers

Topic

O
O
O

TQC Concepts

®
o 96| 0

QC Techniques

Statistical
Methods

Quiality
Assurance

©
O
O

>1O|O

Product
Development

Role in TQC

> e 3R> |0

©
DNEE

QC Circle

New Product
Introduction

Hoshin

Planning A
Producion O|© O

System

Educated to: A = Understand O = Use @ = Master

Sources: JUSE, JSA, Deming Prize Companies

Printed in 1989 GOAL/QPC Research Committee Research Report,
“Total Quality Control Education in Japan,” page 9.

©|0|D>|Oe|D|D>|O|O

oO|b|O|@|D|O|O|O0O

>|lo|>D|©0|0|0|0 |0
©




Using Nominal Group Technique

Step'l
Step 2
Step 3
Step'4
Step 5

Step. 6

Generate Iltems

Record Items

Clarify ltems

Record the Final List
Rank-ltems Individually

Combine Rankings




Nominal Group ‘Technique Essentials

Key Success Behaviors
Focus on‘the purpose of the activity when ranking

Respect the values of other team members in the
ranking process

Try to understand the logic behind each other’s
opinions




Steps at a Glance: NGT

Start

Generate problem Yy—,
statement
A
No

Generate ideas

Record ideas

v

Clarify items

l

Need

to reduce Trya
number of pre-rank
items?
Record final list |«
y
Individually Combine
rank items rankings

A

Work on highest
ranking ite



Step by Step: Using NGT

¢+ Step 4 Record the Final List

Example: Why does the department
have inconsistent output?

A Lack of Training

B No documented process

C Unclear quality standards

D Lack of cooperation with other departments
E High turnover

Q)



Step by Step: Using NGT

—Step 5 Rank Items Individually

Example: Larry’s sheet of paper looks like this:

A

m O O W
N P, W 01 &



Step by Step: Using NGT

—Step 6 Combine Rankings

Larry Nina Norm Paige Si Total
A 4 5 2 2 1 = 14
B 5 4 5 3 5 = 22
C 3 1 3 4 4 = 15
D 1 2 1 5 2 = 11
E 2 3 4 1 3 = 13

“No documented process,” B, would be the highest
priority. The team would work on this first and then
move through the rest of the list as needed.

qy



NGT Example

What are ways to increase literacy among
all employees in the organization?

Iltem

Maya

José

Sidney

Rebecca

Pete

Total

Provide confidential
on-site literacy training

3

12

Start a confidential
network to connect
students with tutors

16

Offer the resources
for potential students
to organize monthly
reading parties

Give a small
bonus for reading
milestones achieved

15

q¢




Constructing the'Scatter
Diagram

= Step 1 ‘Collect Pairéd Data
— Step 2 Draw the Axes

— Step'3 Plot the Data

= Step 4 ‘Interpret.the”Data




Scatter Diagrams
=1he scatter diagram Is used to examine
the relationships between variables.
= Scatter diagrams are used to investigate
the possible relationship between two
variables that both relate to the same

“event." A'straightline of best fit{using
the least squares method) Is .often
Included.
=] he shape of the scatter diagram often
indicates what type of-relationship may
exist.




Scatter Diagram Essentials

» Key Success Behaviors
— Use the tool only when credible data exist
— Test tirst for the most likely relationships
= Don’t reject unexpected correlations

— Speak 1n terms of relationship strength, NOT
cause and effect




Steps at a Glance: Scatter

Start

Develop hypothesis Data Assemble > Construct
between two variables > available? paired data data table
A
Collect
raw data

l

Construct
correlation table

Draw x and y axes

T

Axes

of data?

cover range

Duplicate
pairs of
data?

Plot circled
data points

'

Plot all paired data

Need
precise
measure of
correlation?y

Using
software?

Run correlation
tests

Estimate correlation
“by eye”

Use

median/quadrant

analysis

Determine strength
of relationship

—> Act on data

i

aA



Step-by-Step Construction

—Step 1 Collect Paired Data

Average
Session Rating
Course (on a 1-5 scale)

4.2
3.7
4.3

W N

40 3.9

Average
Experience of
Training Team (days)

220
270
270

625

Theory: There is a possible relationship between the
number of days of experience the training team has
received and the ratings of course sessions.

19



Step-by-Step Construction

—Step 2 Draw the Axes

4.5 -
4.4 —
4.3 -| ——Dependent variable (“effect”)
4.2 -
4.1 —

4.0 —

3.9 - Looking for relationships,

3.8 o A not cause and effect

2; : Independent variable (“cause”)

3:90=

150 200 250 300 350 400 450 500 550 600 650



Step-by-Step Construction

— Step 3 Plot the Data

5 - ®

4.4 ° ®

N3 ° <:> %

: . OAF

Overall 4.2 &’ + ° S ‘ o
Rating 4.1 7 o e ; 4.0 y axis e
of the 4.0 - ® >A430xaxis °
Session 39 - - °

38 7 ‘ . ®

o o “

3169

5.5

| | | | | | | | | | |
150 200 250 300 350 400 450 500 550 600 650

Average Experience of Training Team (in days)

Information provided courtesy of Hamilton Standard



Step-by-Step Construction

* Step 4

Positive Correlation

y .
4.5 o Loy
Rating 8, OoC
4.0 (I
3.5 0..'
150 400 650

Trainer Experience

Interpret the Data

Possible Positive Correlation

y L]
45 o N
Rating o P | ope
40 . o . O e
3.5 ivr
X X
150 400 650

Trainer Experience

Possible Negative Correlation

L R AL 4.5
Rating o N Rating
4.0 Arn TeC 4.0
3.5 ok 3.5
- X
150 400 650

Trainer Experience

No Correlation

45 O .: DR
o

. .
Rating § e
4.0 =
OREPEL Ty o
.
. S T8 N °
3.5 o i
o o 050

400 650
Trainer Experience

Negative Correlation

(]
o.'. o
o ® .0 °
)
.oo"
o.'. d
. o Oq
)
®ee
.
X
150 400 650

Trainer Experience



Scatter Example

Capacitance
(picofarads)

Capacitance vs. Line Width

20
®
OXe Sios o
2200 o .. .‘.”’:”, Y ) %
o.o | o’®
1.9 — ° o aLelle _,;—"" [
® 9 PY ’,,“. [ ]
o ne T ive o
1KS 5 “‘."" O o
‘_,/' L o '. e
909 ©
B s o Codl
o0 °
1.6
| [ [ [ [ [ |
40 45 50 55 60 65 70

Line Width/Spacing (in microns)

Information provided courtesy of AT&T

\



Scatter Example

360 1

3207

Weght (Pouds)

Y axis

N

200

160

74 78
Height (Inches)

X axis



Affinity Diagram
The Affinity Diagram is the result of an interactive
data collection method which allows groups of people
to identify and process large guantities of ideas in a

very short time. It is a non-judgmental way to collect
and process ideas.

Affinity Diagram




Constructing the Affinity

—Step 1 Phrase the Issue

— Step 2 Brainstorm Ideas
—Step 3 Sort Ideas 1n Silence
—Step 4 Create Summary Cards



Affinity Essentials

* Key Success Behaviors
— Discuss, don’t dominate
— Suspend solutions until process is complete

— Listen, listen, listen; keep your mind and ears
engaged

— Encourage everyone to make unusual
connections among ideas



Steps at a Glance: Affinity

Start
Phrase the K Yes Brainstorm o/ Minimum\_Yes
issue ideas/issues

A ]

No

Sorting \_ Yes

— Sort silently —> .
slowing?

Clarify —>

clear?

A

Create draft Lol Yes Create final Yes

headers headers
A A

No No

Rewrite

Headers
A

Draw final L, Buy more Ready for
Affinity Post-its™ next issue

Yo A



Step-by-Step Construction

—Step 1 Phrase the Issue

What are the issues involved in
planning fun family vacations?




— Step 2 Brainstorm Ideas

Step-by-Step Construction

What are the issues involved in

planning fun family vacations?

Find a good Consider
range of price everyone's
Ask kids alternatives hobbies
for ideas ;
Use a Combine
Recall q creative vacation with
ecal good | |travel agent| | business trip
vacations of
= Determine Find locations
Look at total budget| | uy) octivities

family pictures

for all ages

llustration Note: There are 10 to 40
more ideas in a typical Affinity Diagram

YYe



—Step 3 Sort Ideas 1n Silence

Step-by-Step Construction

What are the issues involved in
planning fun family vacations?

Ask kids
for ideas

Consider
everyone's
hobbies

Find a good
range of price
alternatives

Use a
creative
travel agent

Combine
vacation with
business trip

Find locations
with activities
for all ages

Look at
family pictures

Determine
total budget

Recall good
vacations of

past

lllustration Note: There are 5 to 10 more
groupings of ideas in a typical Affinity Diagram



—Step 4 Create Summary Cards

Step-by-Step Construction

What are the issues involved in
planning fun family vacations?

Define an ideal
vacation

| through family |_

consensus

Determine the

most your

budget will buy

Ask kids
for ideas

Consider
everyone's
hobbies

Look at
family pictures

Find a good
range of price
alternatives

Combine
vacation with

business trip

Determine

Use multiple
sources for
vacation
research

Use a
creative
travel agent

Find locations
with activities
for all ages

total budget

Recall good
vacations of

past

lllustration Note: There are 5 to 10 groupings of
ideas in a typical Affinity. This is a partial Affinity.

)Y



Affinity Example

The group could function more
effectively

No strong commitment
to the grou

Communication issue:
within the group

Group members not
making individual
commitment to

Insufficient team

approach to new
product developmen

and introduction

success of the plan

Rewards do not
compensate team
playing

Them/us
perception

Communication
between functional
groups difficult

Group is not focal
point for conflict
resolution

Our business planning
approach must be improved

Plan not integrated

Planning approach
not standardized

Reconciliation with
corporate resource
allocation

Poor definition of
prioritization for market
introduction

Ownership of plan
doesn't cross
functional lines

Fighting daily
problems
(alligator/swamp)

Issues Surrounding Implementation of the Business Plan

Means not clearly
defined

Unrealistic goals
create Blue Sky

attitude

Limited resources are a
challenge

Lack of time and
resources

Fast new product
introductions stretch|
resources =

Complexity driven b
customer demands
requires added
investment

External
factors impact
implementation

Faster pace of
product
introductions
stretches
resources

Production capacity

Production capability
to support changing

New government
regulations

Possibility of
economic
downturn

Information provided courtesy of Goodyear

requirements

LR



Affinity Example

Issues in Buying a Car

The Dealership
Should Make
Life Easier

Easy to Buy

Quality
Maintenance

Where's the
Hate sales dealer located
pressure for
maintenance
Choose a Ask friends
model that's for dealer
available references
Car is
Avoid returned
hidden quickly when
costs there’'s a
problem
Is there
a deale;r Loaners are
that carrles SVaEhe
multiple
makes?

The Car Must Car Must Be | Want to Drive It Must be Easy
Be Safe But Inexpensive it With Pride For The Whole
Economical to Own Family to Use

Too Expensive Inexpensive to
Prtc;‘tect to Buy Operate Its sporty, Must have
Ki des but safe four doors
Getting a
Gets good -
Gets good good gas miglleage ) . Kids get
safety trade-in Will the kids in and out
ratings in think it's easily
magazines cool? (when
How frequent stopped)
Don’t want are the
to pay extra warranty Must have
:-ri;sti?)ﬁoi?\ for options service Would love power
bad weather el Fasiecan steering
and brakes
Need a Find good
Should good ratings in
provide loan rate Consumer Need
protection Reports cup
not just holders
extra weight
Buy last Check
year's Lemon Law
model reports
Don’t want
a tank
Uses
regular
unleaded

gasoline




Pareto Charts

Vilfredo Pareto (1848-1923) Italian ﬁ

was the first to develop the 80/20 rule.
«20% of the population has 80% of the wealt
A Pareto chart was first developed by Jose

1

0h

Juran who adapted the histogram to be used

with the 80/20 rule.

*Pareto charts identify and prioritize problems

that need to be solved.

VYo



Constructing the Pareto Chart

— Step 1
— Step 2
— Step 3
— Step 4
— Step 5
— Step 6
— Step 7
— Step 3
—Step 9

Choose a Problem to Study
Choose Categories

Select a Unit of Measure
Choose a Time Period
Gather Data

Compare Data

Construct the Chart

Show Cumulative Percents
Interpret the Results



Pareto Chart Essentials

» Key Success Behaviors
— Clarify the data collection plan
— Collect data consistently
— Use consistent legend and format

— Explore Pareto variations



Start

Steps at a Glance: Pareto

Select problem Is data \JYes Choose Select unit of
to study available? categories measure
Barnstorm possible
categories
Y
Choose time Review data
period from Check Sheet

Gather new data |«

Create Check Sheet

\ b

Construct

S Record scale on

data table

y axis (vertical)

Construct vertical
s bars on x axis

(horizontal)

Indicate \\Yes
cumulative
percent?

Plot percent line

v

A

Interpret results |—

Use in
problem-solving
process

YA



Step-by-Step Construction

¢ Step 8 Show Cumulative Percents
HOTrep Problem Data

220 A

200

180

160

# of 140
Reported

Occurrences 120

100

80

60 A

40 A

12% 5
A —1.10% 9% 8% 8% 59 4%
[ I I—

3% 1%
' ——1

7%

o

Boot problems (68)
Reflection hang (24) i
Lat. connection (20)

System integruty (19)

System config. (16)

Print problems (16)

Information provided courtesy of SmithKline Beecham

Ref. sys. integrity (11)

File problems (8)

100%

90

80

70

60

50

40

30

20

Refl. misc. (6)

Bad configuration (3)

Others (15)



Pareto Example

Reduced Payment Freight Bills
L3 Total Bills (329)

110 -
100 -

# of 80
Bills 70

Contract Class Canada Original Misc.  Weight Recon-  Debt Bynd.
rate Destination ciled
disputes

Contract Rate Disputes
50 -

40 -

% of
Contract 30-

Disputes
P 21}

10 -

—|—|—I—|

0- : ;
Advanced Loaded Delivery  Min. NYC Misc. SWC NOA
carrier  to full vis- to chrg. arb.
ible cap. mine sites VY.

Information provided courtesy of Goodyear



Pareto Example

Reduced Payment Freight Bills
(After Standardization)

1905 January bills (329) June bills (56)
110 A

100
90 7
80 7

#of 70
Bills 60

50 7
40
30 T
20 7
10 o

0 R Rl R

Contract Class Canada  Original Misc. Weight Recon- Debt Bynd.

: rate destination ciled
disputes

Information provided courtesy of Goodyear

1Y



Pareto Example

Reasons for Failed Appointments
Data Source: Shore Commands

35§

30

25

20

15

10

1

Forgot = Work- Personal Leave Misc. Trans- Vehicle
load Business ferred

% 31 25 21 8 8 4 2

Information provided courtesy of U.S. Navy, Naval Dental Center, San Diego

AR



R R,

Y S R
BEEREE bRt BRI <

e

R
i

R e
Y

B,




R R,

e R
b S s s

B S )
T —————
B 0

ettt ettt et e e e

L ELEEEEEEEED oo e s L 0 e
K,

B,




R R,

b aprtd
b e MM
B R,

B,













R R,

B O
L
s D

BRIty Wity
N
R,

bR o, SO XX

Y

B,






Determine
Costs

Allocate
Budget

Get
Foundation
or Private
Funding as
a Pilot

Get Union
Concession

KEY:
X = Difficult/Impossible

Initial Plan
to Extend
the School
Year Ten
Instructional
Days

Determine
Where to
Add
Instructional

Vacation
Days

Cut Other
Areas

O = Selected Countermeasure

Sell Idea
to Internal
and External
Community

Employees
and
Community
at Large

Parents
and
students

Begin
with Small
Pilot and

Staff




KEY:
X = Difficult/Impossible O = Selected Countermeasure




Prioritization Matrix

Purpose
To prioritize tasks, issues, alternatives, etc., to aid in selecting

which tasks, issues, alternatives to pursue.

VY'Y
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Steps at a Glance: Prioritization Matrices

Agree to use
FACM* or CCM*

Start

Define each
criterion

Choose best <]
option

* FACM
*»* CCM

Agree on the goal

Do
criteria

exist?

Yes

Generate list

Choose a

workable number

A

Are criteria
defined?

Create weighting
scale

A

A

Compare and

calculate weight
for criteria

\
Create an option

matrix for each
criterion

Rate options
by criteria

, Calculate and transfer

score per option

Build summary
matrix

Full Analytical Criteria Method
Consensus Criteria Method

More criteria
to rate?

A 4

Transfer criteria
weight scores

AR



tep Construction

Agree on the Goal

Choose the most enjoyable vacation
for the whole family




Step Construction

Agree on the Criteria

e Cost
 Educational value
e Diverse activity

e Escape reality




-Step Construction

3 Weight Criteria

Full Analytical Criteria Method
Criterion vs. Criterion

riteria Relative
Cost Educ. | Diverse| Escape | Row Decimal
value | activity | reality Total Value
Criteria (RT+GT)
1 1
Cost 5 :E) 5 5.3 .15
Educ 1
; 5 5 10.2 .28
value 5
Diverse [ 19 5 5 20 55
activity
Escape 1 1 1 60 02
reality 5 5 5 ’ )
Grand
Total gio
1 = Equally important Row Total

Rating scores added

10 = Much more important gg\;}\?g);?st %Idded

1/5 = Less Important Relative Decimal Value
1/10 = Much less important Each row total + by the grand total

5 = More important




-Step Construction

4 Rate Options by Criteria

Full Analytical Criteria Method

Options vs. Each Criterion (Cost Criterion)

Nz Relative
S oSt Disney | Gettys- York Uncle Row | Decimal
World | burg O™ | Henry's| Total | Value
City (RT- GT)
Disney 1 L
World : 5 T 5.3 12
Gettys- el
burg 5 10 5 15.2 .33
New
York | £ = 5 40 | o1
City
Uncle
Henry's 10 5 10 25 .54
1 = Equal cost Grand | 459 1.00
Total

5 = Less expensive
10 = Much less expensive
1/5 = More expensive
1/10 = Much more expensive




-Step Construction

4 Rate Options by Criteria

Full Analytical Criteria Method

Options vs. Each Criterion (Educational Value)

Relative
tEducla- Disney | Gettys- \l\(lev¥ Uncle Row | Decimal
[gna World burg or Henry's | Total Value
value City (R + GT)

Disney 1 1
World 5 5 10 10.4 .24
sl s 1 10 16 375
burg
New
N ok 5 1 10 16 375
City
Uncle a1 1 1
Henry’s 10 10 10 38 08
1 = Equal educational value Grand 42.7 1.00
Total

5 = More educational value
10 = Much more educational value
1/5 = Less educational value
1/10 = Much less educational value




-Step Construction

4 Rate Options by Criteria

Full Analytical Criteria Method

Options vs. Each Criterion (Diverse Activity)

N Relative
Diverse | Disney | Gettys- Ye‘ﬁ Uncle Row Decimal
activity | world burg qu Henry's | Total Value
157 IrT=G1)
Disney 1
World 10 5 10 20.2 .40
Gettys- | L L 5 5.2 10
burg 10 10 ] '
New
York 5 10 10 25 .49
City
Uncle L L 1 40 01
Henry's 10 5 10
1 = Equally diverse activi Grand [ 50.8 1.00
g ty Total

5 = More diverse activity
10 = Much more diverse activity
1/5 = Less diverse activity
1/10 = Much less diverse activity




-Step Construction

4 Rate Options by Criteria

Full Analytical Criteria Method

Options vs. Each Criterion (Escape Reality)

New Relative
Escape Disney | Gettys- STk Uncle Row Decimal
reality World burg City Henry’'s Total Value
(RT = GT)
Disney
World 10 10 10 30 .65
Gettys- | L 5 5 10.1 22
burg 10
New
York 1 L 5 5.3 12
City 10 5
Uncle 1 1 1
; - = — .50 .01
Henry's 10 5 5
1 = Equal escape from reality GTra:uT 45.9 1.00
otal

5 = Greater escape from reality
10 = Much greater escape from reality
1/5 = Less of an escape from reality
1/10 = Much less of an escape from reality




Step Construction

Build A Summary Matrix

Full Analytical Criteria Method
Summary Matrix - Options vs. All Criteria

riteria Educa- | . Relative
tional | Diverse | Escape Decimal
Cost value | activity [ reality Row Value
tns. (.15) (-28) (.55) (.02) Total [(RT +GT)
isney |.12 x.15(.24 x .28|.40 x .55].65 x .02 32 32
orld (.02) (.07) (.22) (.01)
ettys- [.33 x.15(.37 x .28(.10 x .55(.22 x .02 29 29
burg (.05) (.10) (.06) (0) ' '
$§:‘Il\i .01 x.15|.37 x .28.49 x .55|.12 x .02 37 38
City (0) (:10) (:27) (0)
ncle |.54 x.15].01 x .28].01 x .55(.01 x .02 09 09
enry's [ (.08) (0) (.01) 0 ] ’
Grand
Total 1.00
.54 X 15

(from Step 4 matrix)

(.08)

Option score

(from Step 3 matrix)




-Step Construction

3 Weight Criteria

Consensus Criteria Method

Criteria Matrix

Mom Dad Rick Karen Row Total
Weight
Cost .25 .10 .10 .30 .75
Educa-
tional .15 .45 .25 .20 1.05
value
LI 50 20 45 40 1,56
activity
el 10 25 20 10 65
reality
Total 1.00 1.00 1.00 1.00 4.0

Each column represents a value of 1.00 distributed across the criteria.




Step Construction

Rate Options by Criteria

Consensus Criteria Method
Options vs. Each Criterion (Cost)

embers
Mom Dad Rick Karen Total Rank
ptions
Disney
2 2 2 2 8 2
World
Gettys- 3 3 3 2 11 3
burg
New
York 1 1 1 1 4 1
City
Uncle 4 4 4 4 16 4
Henry’s

esn’t account for the cost of marriage counseling after the week at Uncle Hen

1 = Most expensive
4 = | east expensive




-Step Construction

4 Rate Options by Criteria

Consensus Criteria Method

Options vs. Each Criterion (Educational Value)

embers
Mom Dad Rick Karen Total Ran
ptions
Disney
World 2 2 3 3 10 2
Gettys- 3 4 2 2 11 3
burg
New
York 4 3 4 4 15 4
City
Uncle 1 1 1 1 4 1
Henry's

1 = Least educational value
4 = Most educational value




-Step Construction

4 Rate Options by Criteria

Consensus Criteria Method

Options vs. Each Criterion (Diverse Activity)

embers|
Mom Dad Rick Karen Total Ran
ptions
Disney
World 3 4 3 3 13 3
Gettys- 5 2 2 2 8 2
burg
New
York 4 3 4 4 15 4
City
Uncle 1 1 1 1 4 1
Henry's

1 = Least diverse activity

4 = Most diverse activity




-Step Construction

4 Rate Options by Criteria

Consensus Criteria Method
Options vs. Each Criterion (Escape Reality)

embers
Mom Dad Rick Karen Total Ran
Options
Disney | 4 3 4 3 14 4
World
Gettys- 3 4 2 2 1 3
burg
New
York 2 1 3 4 10 2
City
Uncle
Henry's* 1 2 1 1 5 1

* Uncle Henry hasn't touched reality in years.
1 = Least escape reality
4 = Most escape reality




-Step Construction

5 Build A Summary Matrix

Consensus Criteria Method

Summary Matrix
Options vs. All Criteria

Criteria Educa-
tional Diverse | Escape Row
Cost value activity reality Total Rank
Options (.75) (1.05) (1.55) (.65)
Disney | 2x.75 | 2x1.05| 3x1.55f 4x.65 10.85 3
World (1.50) (2.10) (4.65) (2.60) )
Gettys- | 3x.75 || 3x1.05] 2x1.55|| 3x.65 10.45 2
burg (2.25) (3.15) (3.10) (1.95) )
New
York 1x.75 || 4x1.05( 4x1.55] 2x.65 12.45 4
Ci (.75) (4.20) (6.20) (1.30)
ity
Uncle 4x.75 | 1x1.05( 1x1.55f 1x.65 6.25 1
Henry's | (3.00) (2.05) || (1.55) (.65) ’

4 X .75
(From Step 4 (From Step 3
cost matrix) criteria matrix)

(3.00)
Option score

1 = Lowest rated option
4 = Highest rated option




1tization Matrices Exa

hoosing a Standard Corporate Spreadsheet Prog

(1 Weighting criteria (described in Step 3)
This is a portion of a full matrix with 14 criteria in total.

()
Criteria Q _% - S e g g| o=
g2| 2 (¢ 82| 85| B5|S3
mo| W 22| ool F2 | xxo

Best use
of hardware .20 g'lo 20 3.7 101

Ease of use

% 20 | .20
AAAAANAANA VUN DUV SVN
ANAAAANAAAASAAAA AAVMAAAAAAA
Maximum
functionality | 10-0 5-0§ 5.0 | 69.0 | .17
performgnecsé 5.0 [ 5.0 g 20 452 | .11

Grand Total
(14 criteria) A

Information provided courtesy of Novacor Chemicals




yritization Matrices Exa

Choosing a Standard Corporate Spreadsheet Progr

lons (described in Step 4)
just 2 of 14 matrices.

Relative Lowest
ogram | Program . . Program
Total | Decimal ongoin
B C Value - - A B
1.00 | 200 | .33 P"’iram
2 00 33 ProgBram
200 | 33 Program

6.00




1tization Matrices Exe

osing a Standard Corporate Spreadsheet Progre

@Summarize Option Ratings Across All Criteria
(described in Step 5)

This is a portion of a full matrix with 14 criteria in total.

Criteria Best Lowest Total [JRelat
Easy(;c; integration } ongoing Deci
ons\J US€(08) | “int (9) &% cost (.08) val

.03 (.01) | .33 (.03) % 02©0) | 16 | 1

48 (.04) | .33 (.03)§ 73(06) | .30 | .33

48 (.04) | .33 (.03)§ 25(02) | 44 | 4

Grand 90
Total

Information provided courtesy of Novacor Che




Steps of the PS/PI Model

— Step 1
— Step 2
— Step 3
— Step 4
— Step S
— Step 6
— Step 7

Select a Problem/Process (Plan)
Define Current Process

Find Root Causes

Develop Action Plans

Try It (Do)
Review Results (Check)

Make Changes/Hold Gains (Act)



PS/PI Model Essentials

* Key Success Behaviors

— Treat both data and knowledge as resources to
be tapped, not weapons to be wielded

— Get agreement and support for the goal to
prevent unnecessary team conflict

— A simple “What do you think?” usually opens
up a quiet team member



Steps at a Glance: PS/PI Model

Start

Select a Assemble Analyze Define the
problem/process data opportunity
Collect
data
L Identify process Refine Describe
PIOCESS Y P — opportunity [T ibl
defined problems statement possible causes
Do process
flowchart
Finalize data — Find ngelop _ Establish
root cause action plan targets

A A

Collect data Try it

Use consensus Mystery

Negative

Results

Positive

L 3 —_— Next
AR problem/proces A




Step-by-Step: Using the PS/PI Model

¢ Step 1 Select a Problem (Plan)

Run Chart
Average monthly volume of deliveries
(per shop)

2700 1
2400

2100 -

1,951
Unit 1800 - deliveries

Volume

1500 -

1200

900 -

600

300

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

YoV



Step-by-Step: Using the PS/PI Model

¢ Step 1 Select a Problem (Plan)

Pareto Chart
Types of customer complaints
Total=2520 October-December
(across 6 shops)

2500

2000

1500 -

1000 -

500 -

N e

- 100%

- 75

~ 50

- 25

Late
deliveries

lllustration note: Delivery time was defined by the
total time from when the order was placed to when

Wrong
order

Cold Taste Other
food

the customer received it.

YoA



Step-by-Step: Using the PS/PI Model

¢+ Step 1 Select a Problem (Plan)

Pareto Chart
Late delivery complaints
Total=1890 October-December
(across 6 shops)

(391)
400 (358)
350
300
#of.Late 250 = Other
Delivery
Complaints 200
150

100
50

Vo9



Step-by-Step: Using the PS/P1 Model

¢ Step 2 Define Current Process (Plan)

Process for producing and delivering Stop 'N Go Pizza

@ceive or@

Prepare
ingredients

—p>

@urn to 5@4—

Bake

pizza —>
Receive ‘
payment

Assemble
order

v

Deliver order

Y



Step-by-Step: Using the PS/PI Model

¢ Step 3 Find Root Causes (Plan)

C & E Diagram

Machinery/Equipment

No capacity for

peak periods \
Ovens too small

Kids own junks

. <«—Poor
High turnover—\ training

Poor use
of space

Unreliable cars

‘\— Low pay

& No money for repairs

People

No teamwork

Y No training

Don't know town

High turnover—;\

Drivers get lost

Rushed T’\

Poor training ﬁfegrvr\rlgtri]gn

People don't show up

\— Low pay

High turnover

Poor handling of

Lack of experience

Methods

Don't know
town

Poor
dispatching

large orders
A WIOEs — ;4— High turnover

Many new streets

Run out of ingredients
High turnover
Poor use >

of space /

Inaccurate

Lack of ordering

training

Materials

Late pizza
deliveries on
Fridays and

Saturdays

Y1)



Step-by-Step: Using the PS/PI Model

¢+ Step 3 Find Root Causes (Plan)

Run Chart
Average turnover rate of employees

(company-wide)
%

70 -

60 7

50

43.25%
40

30

20

10 A

] I I I I I ] I I I I I
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Y1y



Step-by-Step: Using the PS/PI Model

¢ Step 3 Find Root Causes (Plan)

Run Chart
Average training hours of new employees

14
12 -

10 o
Average

# of 8 8 hours
Hours

I I I I I I I I I I ] I
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

VY



Step-by-Step: Using the PS/PI Model

¢+ Step 4 Develop Action Plans (Plan)

Tree Diagram
Reduce turnover rate of employees
(company-wide)

Reduce turnover
through
improved training
in all facets
of operation

At
convenient I During shift I
times
Deliver -
training After shift
conveniently
At At shop
convenient [
locations
Develop
videos
_| Hold trainee
interest
Use role
Deliver play
training ||
effectively _| Evaluate
each other
Improve
performance Prtglsg[gst
Set clear
— | performance
standards

Before shift

Y1¢



Step-by-Step: Using the PS/PI Model

¢ Step 4 Develop Action Plans (Plan)

Prioritization Matrix
Selecting the best training program components

Criteria & @
Weighting | £ [ =
= 3
3] D —
9] © Q k) <
The total = the sum of [rating values x criteria Tasks & | ¢l E| S| @
weighting], for example, to find the total of the Options 60) | (19) | (19) | (o1
“Train before shift” row, do the following: ] -
[9x .60] + [9 X .19] + [3 X .19] + {3 x .01] = 7.70 Train before shift [ O | O |O [ O | 7.70
Note: Weighting values of each criterion came from Train during shift | O A ©|©|ars
a matrix not shown.
Train after shift A O O O 1.77
Task options come from the most detailed level
of the Tree Diagram shown on PS/PI Model 11. Train at the shop @ @ O O 7.70
Train at home O @ @ @ 5.29
Develop videos @ @ @ O 8.83
Use texts O @ O @ 4.16
Use role play @ @ @ @ 8.89
Evaluate each other @ @ O O 7.70
Pre/post test @ @ @ O 8.83
Set clear perfor-
mance standards @ @ @ @ He)

@ = 9 Excellent O = 3 Fair A =1 Poor 1o



Step-by-Step: Using the PS/PI Model

¢ Step 4 Develop Action Plans (Plan)

Matrix & Gantt Chart Combined
New training program timeline

Responsibility

Tasks *

Human
resources
President

January | February| March April

Train at the shop
before the shift

>

Develop videos

Use role play

Evaluate each other

AN
© .

(® = Primary responsibility * These were the highest rated tasks from the
Prioritization Matrix on the previous overhead.

Use pre/post test

Set clear performance
standards

©|0]|0|O]|O]@)| Managers
[> O @ O O O Employees
O|O|00|©|O

O = Secondary/team member

A = Need information to/from

Y1



Step-by-Step: Using the PS/PI Model

+ Step 6 Review Results (Check)
Pareto Charts

Before employee training

2500 7
75%
2000 T
1500 1 o
i)
=
1000 T
Q
500 £ 9% 8% 506 -
@) 1 I X )
Laig Wrong Cold Taste Other
Delivgres  order food
O
o
5
After employee trainin
1000 1 O POy g
[T
o
8001 5304*
(0]
=
600 1 S
400 1
20%
14%
200 7
5% 5% 3%
0 I —
Late Selection Taste Wrong Cold Other et

Deliveries order food



Step-by-Step: Using the PS/P1 Model

+ Step 6 Review Results (Check)

%

80

70

60

50

Run Chart
Average turnover rate of employees
(company-wide)

40

30

20

10

Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul

44%

YA



Step-by-Step: Using the PS/P1 Model

+ Step 6 Review Results (Check)

Run Chart
Average delivery time
(company-wide)

40

35
Average 30 1. & 28
Time N~ @ minutes

(in minutes) 25 -

Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul

Y14



Step-by-Step: Using the PS/P1 Model

¢ Step 7 Make Changes/Hold Gains (Act)

Radar Chart
Team evaluation of itself after new training

Results

Standardization Teamwork

Impact on Customers Use of Tools

Note: The “x” mark indicates the team’s average

performance rating while the shaded area indicates - YV
the range of ratings within the team.



Calculating Process Capability

— Step 1 Determine Process Averages (Process
Grand Average & Average Range)

~Step 2 Determine Upper and Lower
Specification Limits, USL and LSL

— Step 3 Calculate Process Standard Deviation

— Step 4 Calculate Process Capability

YY)



Process Capability Essentials

» Key Success Behaviors

— Before calculating Process Capability, make
sure process 1s 1n-control, normal, and variable
data was used

— Processes that are not capable, 1.e., not meeting
specifications, will need a team to investigate
ways to change the process to bring it within
specifications—yvariation reduction and/or
shifting the target

YYY



Steps at a Glance: Process Capability
l @

»| ' Collect data'sets . [—>

Start

Is there
Select process to ; a Control
be studied Chart for the

Determine
appropriate chart

20-25 sets
collected?

Assess “out of Calculate
n o Evaluate for Construct Control : Py
control” points for IS process” : < ch <—| appropriate statistics
special cause(s) in control in control art Y, ey

l

Calculate process
capability

Initiate If needed, determine

> : ; -] percent out of  |<
corrective action N

!

Is process
capable?

Leave process
alone. Continue to
monitor <X] &

Ve



Step-by-Step Calculation

¢ Step 4 Calculate Process Capability

LSL USL

-— Cp<1 ~——

Cp>1

When Cp < 1, process variation
exceeds specification limits.
99.73% of the data will not fit
within these limits. Defectives
are being made.

When Cp =1, process
variation just meets
specification limits. 99.73% of
the data fits just within these
limits. A minimum of 0.3%
defectives will be made, more
if the process is not centered.

When Cp > 1, process variation
is less than specification limits.
99.73 % of the data will easily fit
within these limits. Defectives
are possible if the process is not
centered on the target value.

YY¢



Step-by-Step Calculation

Col, Cpu, Cpk: Indices of Process Variation

LSL _ Target USL

:< X —-LSL > < USL — X >

I

I

I

I

I

I
4 Actual Spread, 3¢ > 4 Actual Spread, 36 F




Radar Chart

A

A Radar Chart illustrates relationships
netween characteristics of plotted data
points In relation to the whole picture.
Radar Charts can give a second
Interpretation to the same set of data In
a Bar or Column Chart.

cxw




Constructing the‘-Radar Chart

- —Ste
— Ste
— Ste

= Ste
— Ste
— Ste

0.1-Assemble the Right Team
0 2 Define Rating Categories
D 3 Construct the Chart
0.4 Rate Performance
0 5 Connect the Ratings

0 6 Interpret the Results




Radar Chart Essentials

» Key Success Behaviors |
— Define perfermance measures
— Examine causes of disagreement
= Welcome new information and new ideas

— Connect with other tools for a richer
Interpretation




Steps at a Glance: Radar Chart

Start

Does team\ \Yes

Define rating

category

As_semble the . represent : L, ¢ performance
right team categories measures
y clear?
. - Draw wheel _»| Record categories
Clarify
and spokes and scale
the team \Y€S ;
Post ratings > Conn_ect Highlight ratings
on spokes the ratings
A
Individuals rate | Calculate the
categories mean rating
Is the Yes

Post gap score

most important
category

known?%

No

Determine

Plan improvement on
an important category

— ot

with a big gap
A

importance
of categories

Yv4



Step-by-Step Construction

—Step 3 Construct the Chart

YA



Step-by-Step Construction

— Step 4 Rate Performance

o = Individual rating
@ = Team consensus rating YAY



Step-by-Step Construction

—Step 5 Connect the Ratings
A (5)

(8) H B (6)

E (6)

Gap scores are in parentheses.

YAY



Radar Chart Example

TQC Review Scores

Planning
Process

N To_tal Customer
Participation / » Focus
AV ,/‘\'
Process Goal . Improvement
Management T Cycle

World leader
|:| Range of ratings within the team

° o Average

Company's goal: to have 80% of all entities
(34) achieve an overall score of >3.5.

To compute overall score:

Sum of average

scores from
each categqry - 1252 2.5 (maximum is 5)
# of categories 5

Information provided courtesy of Hewlett Packard

YAY



Radar Chart Example

First-Year Progress on Five-Year Plans

2

+ I/m
Dla
’776/7&3[/0” i
(S)

QFD Assessment
of Customers

Managef's Hoshin
Goals & Mpnthly Audits

Orient-a-tion to
Problem-Solving Tool

Training of Project Teams

uoljeulpioo)d
eluswedapla

First Year

Baseline

Are

Improved

VAL



Radar Chart Example

Vision Elements in the Development of a Strategic Plan

(11) Q-NET provides
support to education
and health care sectors
for TQM initiatives

(12) Q-NET provides
a variety of
programs to meet
membership needs

(10) Q-NET
develops a center
for Q.l. information

and training

which assists

to initiate TQM

(9) Q-NET becomes
the organization

government/agency

(1) Strategic plan
is communicated,
maintained, current,
and results
measured

(2) Q-NET promotes
local quality
champions and
Greater Pittsburgh
as centers for
quality excellence

(3) Q-NET
participates as a
leader in

(8) Q-NET has
developed
a membership
communication
program

(7) Q-NET has a
fully developed
media/marketing
program

national and
international
quality incentives

(6) Q-NET
membership
(corp. and indiv.)
and participation are
expanded

(5) Q-NETis
financially
self-sufficient

(4) Q-NET becomes
more independent,
is fully staffed, and
partners with other

quality related
entities

Information provided courtesy of The Greater Pittsburgh Quest for Quality Network

Radar 9

YAo



An Interrelationship Diagraph is used to
study the relationship between the causes
and discover the “root cause” of a problem.

Cause Cause
/ \ Cause Cause
Cause Cause /
wause \ Cause \
Cause
INTERRELATIONSHIP Cause
If a relationship can be Cause ,\" I
established, lines are Cause
drawn between two
causes. Analysis leads to INTERRELATIONSHIP
drawing arrows between

causes and effects. Y AT









Steps at a Glance: 1D

Start
Agree on the . As_semble the
issue right team
A
Lay out Look for Yes Review
the ideas relationships and revise
A
No
> Share ID
l— —
Tally the arrows Draw the ID with others

Incorporate input
from others

Select driver
to work on

A

(" Try Tree Diagram
for planning

YAQ



Step-by-Step Construction

—Step 1 Agree on the Issue

What are the issues related
to reducing litter?

V4.



Step-by-Step Construction

—Step 3 Lay Out the Ideas

®

Unneces-
sary
packaging

®
Lack of
parental

examples

®

Lack of
respect
for others

Not
enough
receptacles

Lack of
awareness

of impact

©

Inadequate
penalties

Y4



Step-by-Step Construction

+ Step 4 Look for Relationships

Ask of each combination?
1) Is there a cause/influence relationship?
2) If yes, which direction of cause/influence is stronger.

@ A[or2 @ AN @ AlY

F B F oD B F B
or?
E C E C E C
D D D
Decision: “B” causes Decision: Decision:
or influences “A” No relationship No relationship

@ A\ @ or? A\ @ AV\

F B F/ B F/ B
Or?Y,

Or?

E C E C C

E
D D D
Decision: “E” causes Decision: Decision: “B” causes
or influences “A” No relationship or influences “C”
“A” is completed Now begin with “B” and

repeat the questions for all
remaining combinations

AR



Step-by-Step Construction

¢ Step 7 Draw the ID

What are the issues related
to reducing litter?

Lack of _
respect for Driver
others ®
® In=2 | out=0 | Lack of
awareness

Unnecessary|
packaging

4

of impact

©

Lack of Inadequate
parental penalties
examples /
@ In=1.5 | Out=1

Outcome Not enough
receptacles

In=1 |Out=1.§|

Information provided courtesy of CUE Consulting

14y



ID Example (Variation)

Maintaining Quality Initiatives:
Exploring Leadership Involvement and Customer Satisfaction

ID — Matrix Format

Cust- Edu- | Person-
Log- omer cation nel Leader- |Cause|Result
istic . : ; : Total
Satis- & Incent- ship Driver | /Rider
Support faction |Training| ives _1 ]
<

Logistic
Support

Customer @ O @ O 0 4 24
Satisfaction <J
Education O
& Training ] 2 2 18
<
Personnel A
Incentives 1 3 22
<
Leadership _1 4 0 24
Relationship Strength: Information provided courtesy
N of U.S. Air Force, Air Combat Command
®© = 9 Significant
O =3 Medium

A =1 Weak or none Y



ID Example

Issues Surrounding Implementation of the Business Plan

Communica-
tion issues
within the

group

Plannin
apgroach not
standardize
d

in=0|out=5

Means not
clearly
defined

In =3 |out =2

In=1 |Out=3
No strong
commitment
to the group
In=2

Driver

External
factors impact
implemen-
tation

In=0

Driver

Plan not
integrated

In=2 IOut=4

Lack of
time and
resources

Outcome

Information provided courtesy of Goodyear

Fast new
product
introductions
stretch
resources

in =1 |out = )

Capacity
may not
meet needs

Outcome

VY40



ID Example

A Vision of Andover in the 21st Century

Driver

Outcome )/

Preserve and | q4.
promote the
natural state
of Andover ~.

In=9 | out=1

TR

Preserve
legacy of
Andover

Citizens

In=4 |Out:7

\

Encourages
a variety of
means of
transportation

In=5 IOut=3

Control
growth

4

in=5 | out=2)

Total comunity
commitment
to the task
of learning

In=4 | Out=3

Sense of com-

minity through
town activities
and facilities

In=4 | Qut=3

People shop
here for
their needs
by choice

In=6_| Out=2

treat-

All people’s
lives valued
and
enhanced

In=6 | Out=4

4

\

Thoughtful and
responsible
financing of

valued services

in=4 | out=7

\

The physical
systems in
town working
smoothly

in=4 | out=5

Y/

Maintain
a diversity
in housing

In=3 |out=5

Information provided courtesy of Town of Andover, MA

Y41



ID Example

Taking a Fun Camping Trip

Assemble
and bring
the right
equipment
Outcome In=0|Out=1
Create a
comfortable | Shop for
and relaxed | and prepare
food
atmosphere
In=4 [Out=0 In=1 jout=1
Y
Driver
S(:ﬁa Determine
appropriate | everyone’s
phror preferences
campsite
In=1 JOut=1 In=0 Jout=3

4y



Run Charts

Run Charts Defined

—-Run charts are used to analyze
processes according to time or order.

Mmeas L

Firme - YaA



Constructing the-Run Chart

—=Step 1 Decide What to Measure
— Step 2 Gather the Data

— Step3' Create the Graph

—=Step 4 Plot the Data

— Step 5 Interpret the Chart




Run Chart Essentials

o Key Success Behaviors
__ Continue to ask qUestions
— Appreciate the “aha’s” revealed through
time
— Don’t jump to conelusions




Start

Decide whatto \__
measure

A

—> Collect data

_ Create
chart framework

axis time/
sequence?

Plot the data

l

Steps at a Glance: Run Chart

Calculate the
average

Draw
average line

Interpret
the data




Step-by-Step Construction

—Step 4 Plot Data

(y axis) _

Average
Measurement

el (% AXIS)

Time or sequence



Run Chart Example

Average Number of Days
for Determining Eligibility for Services

400 -
350 -
Process Average
300
Average
#of 250 7




Run Chart Example

Miles Run Per Week
of Training for Boston Marathon

100
95

90

85 80

80

75

70

65

Number 60
of 55 50 50 50 » Average (54.2)

50 46 46 I
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