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Meet Your 
Instructor

o Background

o Lean Solutions ”Train-The-Trainer” Course

o Internationally Certified Trainer



Day 1
o Yellow Belt Class Refresh

o Structured Problem Solving

o DEFINE
o Introduction to DMAIC

o Project Charter

o SIPOC

o Gantt Charts
o MEASURE

o Quality Tools

o Time Study
o Process Mapping

CLASS SCHEDULE

Day 2
o Green Belt Project Review

o MEASURE (continued)
o Value Stream Map

o ANALYZE
o Pareto

o Fishbone Diagram
o 5 Whys

o IMPROVE

o Impact/Effort Matrix (Affinity Diagram)
o FMEA

o Trial

Day 3
o Green Belt Project Review

o CONTROL
o Control Plan

o Layered Audits

o Facilitating a Kaizen Event
o Change Management 

 



BODY
OF KNOWLEDGE





HOMEWORK
As a Green Belt student, you are 
expected to review and complete the 
homework for each lesson.  

Homework items include information 
specific to the classroom instruction as 
well as your project work. 

The assignments can be accessed on 
the student dashboard. 



o Lifetime certification

o Done online on your student dashboard after training is 
finished

o Open Book

o 100 Multiple Choice Questions

o Pass mark is 70%

o Result issued immediately

o Retake is available

GREEN BELT
CERTIFICATION EXAM



Find information on how to access the exam on the student 
dashboard

Download the class PowerPoint slides (as a searchable pdf) to 
help while studying for and taking the exam

GREEN BELT
CERTIFICATION EXAM



Yellow Belt Review



brought to you by:

YB Review:

1. What was the name of the first company to use the name ‘SIX SIGMA’ 

to describe its Quality Management System?

• MOTOROLA

2. What is the First Principle of Lean production ? What is the most 

important thing that a Lean process must produce?

• VALUE ( for the customer of  the process )

3. Which Japanese company is considered as being the first to use true 

‘Lean Production “effectively and successfully”? 

• TOYOTA

4. A basic principle of  Six Sigma is to always find the true original 

source of a defect or problem. This is called ____________?

• ROOT CAUSE ANALYSIS

5. A “Six Sigma Process”  is often described one that produces no more 

than 3.4 DPMO What does DPMO stand for?

• DEFECTS PER MILLION OPPORTUNITES FOR DEFECTS
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1. What is the role of  a Yellow Belt on a Lean Six Sigma project?

• A YELLOW BELT IS A TEAM MEMBER WHO ASSISTS A GREEN 

OR BLACK BELT, USING THEIR KNOWLEDGE OF THE PROCESS 

THAT THEY CURRENTLY ARE WORKING WITHIN.

2. What is the role of  a Green Belt in an organisation ?

• A GREEN BELT IS A PROJECT TEAM LEADER FOR SMALL AND 

MEDIUM SIZED PROCESS IMPROVEMENT PROJECTS.

3. What is the role of  a Black Belt in an organisation ?

• A BLACK BELT IS A PROJECT TEAM LEADER FOR LARGE 

PROBLEM SOLVING / IMPROVEMENT PROJECTS or OVERSEES 

THE WORK OF GREEN BELTS FOR MULTIPLE PROJECTS. A 

BLACK BELT IS A FULL TIME PROBLEM SOLVER FOR THE 

ORGANISATION.

YB Review:
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1. All work shall be highly specified as to content, sequence, timing 

and _________.

• OUTCOME

2. True or False? Standard work provides a routine for consistency of  

an operation.

• TRUE

3. True or False?  Standard work helps to hide problems.

• FALSE

4. Discussion:  Why is it so important to audit standard work?

YB Review:
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1. Which of the traditional 8-Wastes of ‘DOWNTIME is concerned with 
reducing the complexity of processes and taking out unnecessary steps or 
activities ?
• NON-ESSENTIAL PROCESSING /  OVER PROCESSING

2. What is the name of the Waste of producing more that the customer 
demand can absorb ?
• OVER-PRODUCTION

3. What is Waste called when an activity or step in process needs to be 
repeated because it was not done ‘Right-First-Time’ ?
• REWORK / DEFECTS

4. What Waste results in Queues or Backlogs of materials or work ?
• WAITING ( DUE TO A BOTTLE-NECK IN THE PROCESS )

5. What is the Japanese word for ‘Waste’ ?
• MUDA

YB Review:
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YB Review:

1. Which stage of  the 5S method is used to ensure that the workers have the 

good habits and discipline to continue the other 4S tasks?

• SUSTAIN

2. In 5S the action of  removing unnecessary tools, equipment and materials 

from the workspace is called ________________________.

• SORT

3. Cleaning the workplace of  dirt, dust and litter is called what in 5S ?

• SHINE

4. Give one example of  a 5S method used for SET IN ORDER /  STRAIGHTEN

• SHADOW BOARDS

• RACKS

• COLORED LABELS

• FLOOR MARKING etc
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YB Review:

1. What Tool is used to understand what is Critical to Quality ( CTQ ) by 

Forming 3 categories: threshold, performance, and excitement?

• KANO ANALYSIS

2. Splitting Customers into groups according to different needs or 

behaviours is called ________________________.

• SEGMENTING

3. CTQs are also sometimes called CTCs or CTSs.  What does CTS stand 

for?

• CRITICAL TO SATISFACTION

4. Give one example of  a method used to understand the Voice of  the 

Customer?

• SURVEYS

• FEEDBACK

• FOCUS GROUPS

• REPEAT SALE METRICS, etc
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YB Review:

1. What does kaizen stand for?

• SMALL CHANGE FOR THE BETTER / CONTINUOUS 

IMPROVEMENT 

2. What are the three criteria of  kaizen?

• DOES THE IDEA REDUCE WASTE, IMPROVE QUALITY, AND/OR 

INCREASE SAFETY?

• DOES THE IDEA ADDRESS THE ROOT CAUSE?

• IS IT STANDARDIZED?

3. What are the different types of  Gemba walks?

• SAFETY, 5S, WASTE, VALUE STREAM WALK
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YB Review:
1. What is a ‘Gemba Walk’ ?

• GOING TO SEE FOR YOURSELF WHAT IS HAPPENING WHERE THE REAL 

WORK IS DONE

2. What is the benefit of having a Visual Work Place ?
• ALL TEAM MEMBERS CAN SEE THE STATUS OF WORK AND OPERATIONS 

EASILY AND AT THE SAME TIME.

3. Give one example of a Visual Management tool or technique ?

• COLOR CODING, NOTICE BOARDS, GRAPHS AND CHARTS, GOOD 
LABELLING

4. What are the key components to a good SOP ( Standard Operating Procedure )?

• WHAT

• HOW
• WHY

• USE A PICTURE OR VIDEO

5. A fundamental concept of  any Lean Process is that it has well defined and 

repeatable actions by workers.  This concept is call ___________work
• STANDARDIZED



• Choose a problem in your work environment that is aligned with current 
business issues; this can be a project you have already been assigned or 
one you create in response to a problem you are currently dealing with.

• The solution to the problem is not evident. You do not know how to 
solve the problem.

• It should be possible to complete the project within 3-6 months.

• The process needs to cycle often; you will need to observe the process 
happening frequently within the next few months.

Project Selection
W h a t  m a k e s  a  g o o d  G r e e n  B e l t  
P r o j e c t ?



PROJECT 

CHECK-IN’S
oWhat is your Problem Statement? 
oGive some background on your Project
oWhat are your goals?

oDo you foresee any roadblocks?  

oDo you need help with anything?
oWhat are your next steps?



STRUCTURED 
PROBLEM SOLVING





INTRODUCTION
o What types of problem solving are in use 

throughout your Organization?

o How effective is the problem solving in 
your facility at determining the TRUE root 
cause? 



WHY

It’s a general rule of life that we will try 
anything easy that doesn’t work before 
we will embrace anything harder that 
does.

BASIC PROBLEM SOLVING?



WHAT IS

A problem is a “gap” - between: 

Current condition – what is actually happening 
Target or ideal condition – what should be 

happening, what is needed

A PROBLEM?



WE NEED
STRUCTURED PROBLEM SOLVING

Unstructured Problem Solving Structured Problem Solving

Saves time

Fixes the problem for good

Has an end goal in mind

May solve a problem, 

but not the root cause

Time consuming

May need to be repeated 

over and over

Identifies the actual cause of the 

problem, not just the symptom

Drags out



WHO SHOULD BE INVOLVED
IN SOLVING PROBLEMS?

M e m b e r s  ( 4 0 - 4 0 0 )

L e a d s  ( 3 - 9 )

M i d d l e  M a n a g e m e n t  ( 2 - 4 )

U p p e r  M a n a g e m e n t  ( 1 - 2 )



PRACTICAL
PROBLEM SOLVING



DMAIC
T h e  S i x  S i g m a  F r a m e w o r k  f o r  

P r o b l e m  S o l v i n g



Define -

Measure -

Analyze -

Improve -

Control -

The business problem ( or opportunity), Team and Scope

The process current state ( as-is) of  the problem area

Determine Root Cause of  the problem

Identify and Choose Best Solution then implement the solution

Ensure your solution is working.  Monitor and Control.





o The type of problem

o The scale/size of problem

o How much money and time you have

o The skills /experience of your project team

We do NOT need to use all the 

possible tools on every project.

B e  ‘ L E A N ’  i n  s e l e c t i n g  
c o r r e c t  t o o l s  a c c o r d i n g  t o :



What is an A3? 

• A3 = A structured, one-page problem-solving and 

communication tool

• Originated from Toyota Production System (TPS)

• Named after the paper size (A3, ~11”x17”)

• Provides a standard way to document:

o The problem

o Analysis

o Goals

o Improvement ideas

o Actions & controls

• Encourages concise storytelling and alignment



Why use an A3? 

• Creates a shared understanding of  the problem and 

solution

• Keeps focus on facts, data, and process – not opinions

• Drives clear ownership and accountability

• Encourages systematic thinking vs. jumping to solutions

• Visual communication tool for leadership & teams

• Works well with DMAIC methodology



How to Use this A3? 

• We have created an A3 that also includes tabs for most tools that you 

will use

• All header information and Problem Statement, Business Case, Scope 

and Goal will automatically pull in from the Project charter



DEFINE PHASE
D e f i n i n g  t h e  P R O B L E M

D e f i n i n g  t h e  P R O J E C T

DEFINE MEASURE ANALYZE IMPROVE CONTROL



o The most important Phase of  any DMAIC Project

o Choose the right problem to tackle

o Define the PROBLEM

o Identify the key TEAM members and STAKEHOLDERS

o Understand the SCOPE 

o Present a good BUSINESS CASE

o Develop a PROJECT CHARTER

DEFINE
P r o b l e m  &  P r o j e c t  
D e f i n i t i o n

DEFINE MEASURE ANALYZE IMPROVE CONTROL



3 DOCUMENT

1. Project Charter

2. SIPOC

3. Gantt Chart

OUTPUTS OF DEFINE

DEFINE MEASURE ANALYZE IMPROVE CONTROL



Project Charter – 

• defines the Problem and the Business motivation for considering the project. 

• This document further focuses the improvement effort. It can be characterized by two primary 
sections; one, basic project information and two, simple project performance metrics.

High Level Process Map –  Used to show a high level understanding of  the scope of  the process 
that is to be measured, analyzed, improved and controlled.   The SIPOC tool can also be used.

Gantt Chart - Used to show the project tasks and timeline 

PROJECT SELECTION – 
CORE COMPONENTS

DEFINE MEASURE ANALYZE IMPROVE CONTROL



WHAT IS

The Project Charter  clarifies the project’s 

focus and the measures of  project 

performance.  The Project Charter completed 

by the Six Sigma Belt (Green or Black).

   

A PROJECT CHARTER?

DEFINE MEASURE ANALYZE IMPROVE CONTROL



PROJECT CHARTER 

DEFINITIONS
o Problem Statement - Articulates the pain of  the defect or error in the process.

o Business Case – shares why this project should be worked on now

o Goal– States how much of an improvement is desired from the project.

o Project Scope – Articulates the boundaries of  the project. ( Use SIPOC diagram )

o Project Champion –senior leader who actively supports and advocates for a project, 

helping to remove obstacles, secure resources, and ensure alignment with organizational 

goal

o Process Owner(s): person responsible for the performance, improvement, and overall 

management of a specific business process

o Project Manager: this is the person working on the project

o Core Team Members: these are the people that will be involved in all project work

o Target Completion Date: date that the project should be completed by

o  Objectives: summarizes the goals of  the project

DEFINE MEASURE ANALYZE IMPROVE CONTROL



DEFINE MEASURE ANALYZE IMPROVE CONTROL



THE PROBLEM 

DEFINE MEASURE ANALYZE IMPROVE CONTROL



DEFINE MEASURE ANALYZE IMPROVE CONTROL



THE PROBLEM STATEMENT

Must include:
1.What is the problem? 
2.When/Where are we seeing the 

problem?
3.What requirement is affected?
4.Who does it affect?
Should not:
1.Be more than one problem
2.Suggest a solution
3.Make assumptions

DEFINE MEASURE ANALYZE IMPROVE CONTROL



THE PROBLEM STATEMENT
Poor:
The widget is too long (1)

Better:
The widget exceeds the requirement (1) of 38cm (3)

Best:
The last 10 production runs (2) show the widget measured an 
average of 41cm (1), which exceeds the customer (4) 
requirement of 38cm +/- 2cm.(3)

1. What is the problem?   

2. When / Where are we seeing the problem?

3. What requirement is affected?

4. Who does it affect? 

DEFINE MEASURE ANALYZE IMPROVE CONTROL



UNDERSTAND NEEDS 

& REQUIREMENTS

o Determine customer needs, requirements and 
expectations. 

o Product and process requirements must be understood 
prior to efforts to improve or change them.  

o Understand technical requirements.

o Determine mandatory criteria.

o Assess any potential risk.

DEFINE MEASURE ANALYZE IMPROVE CONTROL



PROBLEM STATEMENT EXERCISE

DEFINE MEASURE ANALYZE IMPROVE CONTROL

Instructions: 

1.Analyze the Statement (5 min): - What’s 

wrong with the problem statement? - Is 

there bias, blame, assumptions, or a 

proposed solution? 

2.Rewrite the Statement (10 min)

3.Report Out



PROBLEM STATEMENT EXERCISE
• Team 1 “We need to get rid of the old inventory system because it's making us 

lose money.”

• Team 2 “The shipping team is lazy and keeps messing up orders.”

• Team 3 “Our customer service would be better if we just hired more people.”

• Team 4 “People don’t follow the process and that’s why we have so many 
errors.”

• Team 5 “If we upgraded our software, our project timelines wouldn’t be so 
delayed.”

• Team 6 “We’re not doing as well as we should.”

1. What is the problem?   

2. When / Where are we seeing the problem?

3. What requirement is affected?

4. Who does it affect? 

DEFINE MEASURE ANALYZE IMPROVE CONTROL



WHAT IS A BUSINESS CASE?

A Business case has 3 main parts :

1. What is the problem that the business or the customer is 

experiencing?   This part is called the ‘Problem Statement’

2. What is the target or goal we are trying to reach ?

3. What are the consequences for the business if  the problem is not 

solved,  or business benefits if  it is solved ?  In other words, what 

is the business motivation for a project to solve the  problem ?

The Business Case is constructed with the help of the 

Process Owner / Manager or the Business Owner /  Manager.

DEFINE MEASURE ANALYZE IMPROVE CONTROL



BUSINESS CASE EXAMPLE

Problem Statement
o Customer complaints have increased by 50% in 2019.   The 2017 

average was 20 complaints per month with a total of  240 over the 

full year.  2018 average was 21 per month with a total of  252 over 

the year,   The average for the first 5 months of  2019 is 30 

complaints with a total of  150 in 5 months.

Target
o We need to reduce complaints back down to the 2017 level of  an 

average of  20 per month.

Consequences
o We will see a drop in new customers and also customers leaving if  we 

do not reduce the complaints and increase customer satisfaction.

DEFINE MEASURE ANALYZE IMPROVE CONTROL



When choosing the best METRIC to use as the main measure of  

success of  your project,  consider the SMART method of  choosing 

metrics

Goal

DEFINE MEASURE ANALYZE IMPROVE CONTROL

• Clearly state: What will be improved (metric), By when 
(concrete date)  

• Metric is the same from the problem statement

• Format: Metric from x to y by when.

Might also list out deliverables of the project:  these are 
not solutions but conditions that must be met – ex 
convert from push to 1 piece flow



Specific -

Measurable -

Attainable -

Relevant -

Time Bound -

Is the metric well defined?

How will we measure it easily?

Can we achieve the target?

Is the metric related to the problem?

When are we going to measure it?

When choosing the best METRIC to use as the main measure of  

success of  your project,  consider the SMART method of  choosing 

metrics

SMART METRIC

DEFINE MEASURE ANALYZE IMPROVE CONTROL



USING A TEAM 

APPROACH

Philosophy

o Problem-solving efforts should be fact-based

o The person doing the job is the probably the most 
knowledgeable about it.

o People want to be involved and want to do their jobs 
well.

o More is accomplished together.

o Greater success comes with a structured approach.

o Are there employees with undiscovered talents.

Collaborate with cross-functional team 

members from various levels that have a 

vested interest in solving the problem.

DEFINE MEASURE ANALYZE IMPROVE CONTROL



THE MARSHMALLOW CHALLENGE

DEFINE MEASURE ANALYZE IMPROVE CONTROL



PETER 

SKILLMAN 

DEFINE MEASURE ANALYZE IMPROVE CONTROL
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THE CHALLENGE

20 Sticks of  

spaghetti

1 yard tape 1 yard string One 

marshmallow

Build the Tallest Free-Standing Structure

DEFINE MEASURE ANALYZE IMPROVE CONTROL



THE KIT

DEFINE MEASURE ANALYZE IMPROVE CONTROL



1

The Entire 

Marshmallow 

Must Be On 

Top

Use As Much 

Or Little Of 

Kit As You 

Want

Break 

Spaghetti, 

Cut Yarn As 

You Wish

Build The 

Tallest 

Freestanding 

Structure

May Not 

Hold 

Structure Up

2 3 4 5

THE RULES

DEFINE MEASURE ANALYZE IMPROVE CONTROL



18 MINUTES

DEFINE MEASURE ANALYZE IMPROVE CONTROL



Was Your Team 
SUCCESSFUL 
In Building A Free-standing Structure? 

WHY OR WHY NOT?

DEFINE MEASURE ANALYZE IMPROVE CONTROL



Would you do anything 

DIFFERENTLY 

If you could do it over 
again?

DEFINE MEASURE ANALYZE IMPROVE CONTROL



Be honest…How well 
did You work as a 

TEAM?

DEFINE MEASURE ANALYZE IMPROVE CONTROL



WHO CONSISTENTLY 
PERFORMS POORLY?

DEFINE MEASURE ANALYZE IMPROVE CONTROL



RECENT BUSINESS

 SCHOOL GRADUATES
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WHO CONSISTENTLY 
PERFORMS WELL?
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RECENT KINDERGARTEN 

SCHOOL GRADUATES

DEFINE MEASURE ANALYZE IMPROVE CONTROL



START
18 

MINUTES

TYPICAL PROGRESS

Orient Plan Build Oh-oh!

Business 

Student

Kindergarten 

Student
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SIMPLE ACTIVITY, DEEP LESSON

DEFINE MEASURE ANALYZE IMPROVE CONTROL



PROBLEM SOLVING LESSONS 

✓Use a Team Approach – Collaborate Quickly!

✓Diversified Skills Matter

✓Use Rapid PDCA Cycles (Prototyping Matters)

✓Drive out Hidden Assumptions with PDCA Cycles

DEFINE MEASURE ANALYZE IMPROVE CONTROL



DEFINE MEASURE ANALYZE IMPROVE CONTROL

SIPOC FOR THE DEFINE PHASE

Suppliers:

Suppliers 
All internal and 

external suppliers 

to the process

Inputs:

Inputs
All inputs to the 

process i.e. 

material, forms, 

information, etc.

Customers:

Customers 
All internal 

and external 

customers to 

the process

Process

Process
One block representing the 

entire process with its name

Outputs:

Outputs
All outputs for 

both internal 

and external 

customers



SIPOC
Project Title: Project Champion: Project Manager: Original Creation Date:

0

Process Owner(s): Rev Date/ Rev #

0

Suppliers Inputs Outputs Customer

Who supplies the 

process inputs?
What inputs are required

What are the process 

outputs?

Who receives the 

outputs?

ATT Phones Phone Friendly answer Customer

Office Depot Notepads, Pens Order sheet for cook Cook

ATT Phones

Customer

Pizza type, size, 

quantity, extra toppings, 

special orders, drink 

types and quantity

Correct order per 

customer
Customer

TI Claculators

Size and quantity of 

each item, price of each 

item

Price Accounting

Customer
Address, name, time of 

day, date
Delivery information

Delivery driver and 

customer

Answer Phone

Write Order

Confirm Order

Sets Price

Address & Phone

What are the major steps in the 

process?

SIPOC

Core Team Members

Customer Order Process 0 0

Process
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SIPOC FOR THE DEFINE PHASE

Suppliers

1._________

2.________

 

Inputs

1.________

2._________

Customers

1._________

2._________

Process name :

_____________

Outputs

1.________

2._________

Class exercise:  Complete this SIPOC for making a package delivery of  a 

product that a customer has purchased through your company website.

Process

1.________

2._________



DEFINE MEASURE ANALYZE IMPROVE CONTROL

GANTT CHART
CREATE A TIMELINE FOR YOUR PROJECT

• Karol Adamiecki, a Polish engineer who ran a steelworks in 
southern Poland 

• The first Gantt chart was devised in the mid 1890s
• interested in management ideas and techniques.

• Henry Gantt, an American engineer and project management 
consultant, devised his own version of the chart

•  and it was this that became widely known and popular in 
western countries. 



DEFINE MEASURE ANALYZE IMPROVE CONTROL

GANTT CHART
CREATE A TIMELINE FOR YOUR PROJECT

Common software:
Microsoft Project

Smartsheet

Team Gantt
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GANTT CHART
CREATE A TIMELINE FOR YOUR PROJECT

Project Title Customer Order Process

Project Manager 0

1

28 29 30 31 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 26 27 28 29 30 31 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

TASK
ASSIGNED

TO
PROGRESS START END M T W T F S S M T W T F S S M T W T F S S M T W T F S S M T W T F S S M T W T F S S M T W T F S S M T W T F S S

DEFINE PHASE

Charter Completed Name 50% 7/31/25 12/15/25

SIPOC completed 60% 12/15/25 12/17/25

Task 3 50% 12/17/25 12/21/25

Task 4 25% 12/21/25 12/26/25

Task 5 12/16/25 12/18/25

MEASURE PHASE

Current State Process Map/VSM 50% 12/17/25 12/21/25

Current State Chart 50% 12/19/25 12/24/25

Task 3 12/24/25 12/27/25

Aug 18, 2025 Aug 25, 2025 Sep 1, 2025 Sep 8, 2025 Sep 15, 2025

Project Start: Thu, 7/31/2025

Display Week: Jul 28, 2025 Aug 4, 2025 Aug 11, 2025



Update the A3

• For everything you have learned during the Define Phase update the A3

• Think of  this as a newspaper, hit on the highlights of  what you learned 

and what tools were used



At This Point You Should Be Able To…

o Understand the importance for the Define Phase.

o Understand the 2 main output documents of  the Define Phase

o Project Charter

o SIPOC 

o Understand SMART Metrics

o Understand Gantt Charts

SUMMARY

DEFINE MEASURE ANALYZE IMPROVE CONTROL



brought to you by:

QUIZ 1:

1. What is the framework used in Lean Six Sigma for running Lean Six 

Sigma projects where we are unsure of  the root cause or solution ?

• DMAIC   Define – Measure – Analyse – Improve – Control

2. What are the names of  the 3 document deliverables in the DEFINE 

Phase ?

• Business Case   (including Problem Statement)

• Project Charter

• Scope Statement or SIPOC

3. What does the acronym SIPOC mean ?

• SUPPLIERS, INPUTS, PROCESS, OUTPUTS, CUSTOMERS

4. What do we call a 1-page summary of  your timeline with 

milestones?

• Gantt Chart

DEFINE MEASURE ANALYZE IMPROVE CONTROL



Measure
Understand the Current State

DEFINE MEASURE ANALYZE IMPROVE CONTROL



METHODS USED
TO OBSERVE & GATHER DATA

G em b a  Wa l ks ,  The  8  Wa s tes  a nd  Wa s te Wa l ks

T i m e S tud i es

P roc es s  Ma ppi ng  or F low  Cha r t ,  Va l ue 
S tre a m  M a ppi ng ,  Cur re nt  Sta te

V i de os

DEFINE MEASURE ANALYZE IMPROVE CONTROL



QUALITY TOOLS
o Data Collection & Sampling

o Graphs
o Check Sheets

o Cause & Effect Diagrams
o Pareto Charts

o Histograms
o Control Charts

o Measurement Systems Analysis
o Failure Mode & Effects Analysis

DEFINE MEASURE ANALYZE IMPROVE CONTROL



PERFORMACE MEASURES

DEFINE MEASURE ANALYZE IMPROVE CONTROL



PERFORMACE MEASURES

o Performance measures are the indicators used to see the 
difference between what is, and what should (or could) 
be.

o Established at each level of the organization.

o Often used to describe a problem condition.

DEFINE MEASURE ANALYZE IMPROVE CONTROL



MONITORING WITH SPC
Statistical Process Control ( SPC ):

o SPC is used for monitoring of  a process to make sure it 

is ‘ in control’ 

o The most common method of  SPC is a Control Chart

o SPC was first introduced in the 1930 by Walter 

Shewhart and then popularized in the 1960 and 1970 

by Joseph Juran and was the basis of the Motorola ‘Six 

Sigma’ Quality program.
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CONTROL CHARTS

DEFINE MEASURE ANALYZE IMPROVE CONTROL

• Control Charts indicate when a process is “out of control” or exhibiting 

Special Cause variation.

• Use of Control Charts can be applied to all processes.

– Services, manufacturing and retail are just a few industries with SPC 

applications.

• Control Limits are used to define the limits that the business is setting for the 

process.

– Ideally Control Limits should be narrower than customer specs

– Should have 25-30 data points to develop a control chart



VARIATION

DEFINE MEASURE ANALYZE IMPROVE CONTROL

Common Cause Variation  
• Expected, natural and inherent in every process.   

• Due to random small changes in the process inputs. 

• Small changes in temperature, vibration, wait time  or worker energy 

level are examples. ‘Chronic’ variation

Special Cause Variation /  Assignable Cause Variation   
• Unexpected, not part of the process. Often due to external influences out 

of our control such as accidents, mechanical or electrical failures. 
• ‘Sporadic’ variation.  

• Can be either an ‘Outlier’  or an unusual ‘Pattern or Trend’ in the data.  



CONTROL CHART
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Common Cause 

Variation Process is 
“In Control”

Special Cause 
Variation Process is 
“Out of Control”

Special Cause 
Variation Process is 
“Out of Control”

Run Chart of 

data points

Sequence/Time Scale

Lower Control 

Limit  LCL

Mean 

Average 

Upper Control 

Limit  UCL



CONTROL & OUT OF CONTROL
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Outlier / Special Cause

Pattern / Trend Special 

Cause

Lower Control 

Limit  LCL

Upper Control 

Limit  UCL



CAPABILITY STUDIES
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Process Capability  /  Process Performance :

• The ability of a process to meet the expectations of the 

customer

• Provides insight as to whether the process has a:

o Centering Issue (relative to specification limits)

o Variation Issue 

o A combination of Centering and Variation

o Inappropriate specification limits

• Provides a baseline metric for improvement.



CAPABILITY DEFINED
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STEP 1 – SHIFT THE MEAN
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This involves finding the variables that will shift the 

process  to the target. This is what is done first.

LSL
USL

Shift



STEP 2 – REDUCE VARIATION

DEFINE MEASURE ANALYZE IMPROVE CONTROL

Reducing Variation is typically not so easy to accomplish and 

is a main focus of  Six Sigma projects.

USLLSL
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SHIFT MEAN & REDUCE VARIATION
This is the aim of  most Six Sigma projects

LSL
USL

Shift & Reduce
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MOVING CUSTOMER SPECIFICATION LIMITS
Customers usually do not go for this option but if  they 

do…it is the easiest way to increase capability !     

LSL USL USL

Move Spec



SOFTWARE USED
TO CREATE CONTROL CHARTS

J MP  (S AS )

Mi n i ta b

S ig m a X L

Exc el
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CONTROL CHART – Excel 1
We have created examples in the 
A3 template for the control chart.



CONTROL CHART- Excel 2
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Trend Chart
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• Purpose is to measure and track a key input, process or output measure 
over time

• Use this option if you have limited current state data



TIME 

oEstablishes a Baseline

oMeasure’s Improvements

o Internal/External Customers

oBreak Down Each Component 

STUDIES
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Add in time study example – do a blank time study form with  the steps

Product:

Wk Ctr:  

Process:  

Date  

Name  

1 2 3 4 5 6 7 8 9 10 Task Observation

Total For One Cycle:

TIME OBSERVATION SHEET

Lowest 

Repeatable 

Time

Repetition          :            Time in Seconds

Work Element

Time Study Practice

Product:

Wk Ctr:  

Process:  

Date  

Name  

1 2 3 4 5 6 7 8 9 10

Total For One Cycle:

Sit down in chair

Walk back to chair

Put down marker

Write on flipchart

Pick up marker

Walk to Flipchart

Get up from Chair

TIME OBSERVATION SHEET

Lowest 

Repeatable 

Time

Repetition          :            Time in Seconds

Work Element Task Observation
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We must first understand the Process Flow 

before Process Problems can be 

understood.

UNDERSTANDING THE PROCESS
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There are usually 3 view of a process:

PROCESS MAPPING
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What people THINK it is..

1

What it ACTUALLY is..

2 3

What it SHOULD be..



TYPES OF PROCESS MAPS
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The Linear Flow Process Map

Calls 

for 

Order
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Correct
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Take 

Order

Make 
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Cook 
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Box 
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Deliver 
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Pizza 

Correct

Customer 

Hungry

Take 

Order

Make 

Pizza

Cook 

Pizza

Box 

Pizza

Deliver 

Pizza

Customer 

Eats

As the name states this diagram shows the process steps in a sequential flow, generally ordered 

from an upper left corner of the map towards the right side.
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The Deployment-Flow or Swim Lane Process Map

The value of the Swim Lane Map is that is shows you who or which department is responsible for the steps in a process. A 

timeline can be added to show how long it takes each group to perform their work. Also each time work moves across a Swim 
Lane there is a “Supplier – Customer” interaction. This is usually where bottlenecks and queues form. 



PROCESS MAP EXAMPLE
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START

LOGON TO PC &
APPLICATIONS

SCHEDULED
PHONE TIME?

LOGON
TO PHONE

CALL or
WALK-IN?

PHONE DATA
CAPTURE BEGINS

DETERMINE WHO
IS INQUIRING

ACCESS CASE TOOL

CASE TOOL
RECORD?

Y

N

A

Z

CALL

WALK-IN

DETERMINE NATURE
OF CALL & CONFIRM

UNDERSTANDING

Y

N
C

B

D PHONE
TIME

Y

N

Z

B

C

REVIEW CASE
TOOL HISTORY &

TAKE NOTES

PUT ON HOLD,
REFER TO

REFERENCES

IMMEDIATE
RESPONSE
AVAILABLE?

Y

N

TRANSFER
APPROPRIATE?

Y

N

TRANSFER
CALL

ANSWER? Y

N

QUERY INTERNAL
HRSC SME(S)

ANSWER? Y

N

OFF HOLD AND
ARRANGE CALL

BACK PHONE DATA
ENDS

PROVIDE
RESPONSE

PHONE&
NOTE

DATA ENDS

D

ADD TO
RESEARCH

LIST

Z

LOGOFF PHONE, CHECK
MAIL,E-MAIL,VOICE MAIL

SCHEDULED
PHONE TIME?

N

Y
A

E

EXAMINE NEXT NOTE
OR RESEARCH ITEM

ACCESS CASE TOOL

ENTER APPROPRIATE
SSAN (#,9s,0s)

IF EMP DATA NOT
POPULATED, ENTER

OLD
CASE

Y

N

UPDATE ENTRIES
INCL OPEN DATE/TIME

CREATE A CASE
INCL CASE TYPE

DATE/TIME, &
NEEDED BY

AUTO
ROUTE

Y ROUTE

CASE
CLOSED

N

Y

N

CLOSE CASE
W/

DATE/TIME
E

TAKE ACTION
or

DO RESEARCH

F

GO TO
F or E

DEPENDING ON
CASE F

E
NEXT



PROCESS MAP EXERCISE
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Spaghetti Diagram
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• Purpose
• Show the physical flow of 

members and materials

• Used to improve the 
physical layout



• Think about what you want to show

• Parts/part families

• People

• Functions

• If showing multiple items, can show on same map in 
different colors 

• Think about what you want to understand

• Distance, # steps

• Use these to quantify the resulting map

Spaghetti Diagram Preparation
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1. Obtain a drawing of the area

• Several copies, A couple plotted and a handful A3 size, and clipboards

2. Observe the process and record the steps 

• If it is in one area, observe to flip chart, 

• if distributed make assignments distribute clipboards and follow and map

3. Begin with the first step and draw lines between each successive step 

• Use arrowheads to show direction on map

• “#x” to represent paths that are repeated numerous times

4. Record time and/or distance between each step

5. Record overall time and/or distance for the process

6. Identify improvement opportunities

• Alternate layouts, draw a diagram of the improved process

Spaghetti Diagram Steps to Create
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brought to you by:

QUIZ 2:

1. How do you calculate Takt Time?

• EFFECTIVE WORKING TIME PER TIME PERIOD / CUSTOMER 

DEMAND PER TIME PERIOD

2. What is the difference between special cause and common cause 

variation?

• COMMON CAUSE IS EXPECTED WHILE SPECIAL CAUSE IS 

UNEXPECTED.

3. What is the goal of  the measurement phase? 

• EVALUATE THE “AS-IS” CAPABILITY OF THE PROCESS



HOMEWORK REVIEW
(Open Computers and Log into your Portal)

Project Charter

SIPOC

Gantt Chart

Homework will be reviewed during your coaching session
We will also review as a class during Day 2



END OF DAY 1
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