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Day 1
o Yellow Belt Class Refresh
o Introduction to DMAIC
o Project Management

o Charters

o SIPOC

o Gantt Charts
o Structured Problem Solving (Steps 1-4)

CLASSSCHEDULE

Day 2
o Green Belt Project Review

o Problem Statement
o Measures of Success
o Timeline
o Help Needed?

o Structured Problem Solving (Steps 5-10)
o Value Stream Mapping
o Facilitating a Kaizen Event
o Impact/Effort Matrix (Affinity Diagram)

Day 3
o Green Belt Project Review
o Strategy Execution 
o Hoshin Kanri
o Change Management 
o Control and Sustainment

Day 4 (Six Sigma Green Belt Only)
o Six Sigma Statistics
o Measurement Systems Analysis 
o Process Capability
o Correlation and Regression
o Introduction to DOE
o Hypothesis Testing 

DEFINE

MEASURE

ANALYZE

IMPROVE

CONTROL

MEASURE



PROJECT 
CHECK-IN’S
oWhat is your Problem Statement? 
oWhat are your measures of success?
oWhat is your timeline?  Milestones?
oDo you have any roadblocks?  
oDo you need help with anything?
oWhat are your next steps?
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REMINDER: ANALYZE PHASE
The Analyze Phase is for determining the ROOT CAUSE of  the problem 

that we are trying to solve and the optimal settings for our input 
variable ( X ) to produce the optimal values of  our outputs ( Y ).
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10 STEP PROBLEM SOLVING METHOD
PLAN the product or process improvement:

1. Describe the problem
2. Understand needs & requirements
3. Use a team approach
4. Identify potential causes
5. Collect & analyze data (to verify root cause)
6. Identify alternatives & select solution
7. Prepare a plan of action
8. Get leadership approval & support

DO the improvement:
9. Implement the solution

CHECK the results:
10. Measure, monitor & control 

your results
ACT on the results: Review and recognition
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STEP 5
C O L L E C T  &  A N A LY Z E  D A T A
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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
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MANAGEMENT BY FACT
Carrying out work based on facts, rather than 
intuition or past experiences

Steps to gathering facts:
1. Observe thoroughly to understand facts (must 

go and see).
2. Decide which data should be taken.
3. Clarify how you are going to use the collected 

data.
4. Collect accurate data.
5. Analyze data with basic quality tools.
6. Examine the results to get correct information.
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STEP 6
I D E N T I F Y  A LT E R N A T I V E  

&  S E L E C T  S O L U T I O N
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IMPACT
o Brainstorm alternative solutions.
o Ensure that solutions address root causes.
o Impact / Effort matrix
o Perform trials or pilot tests.
o Don’t get caught in “paralysis by analysis.”

EFFORT MATRIX
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STEP 7
P R E P A R E  A  P R O J E C T  P L A N
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PREPARE A PROJECT PLAN
A Project Plan should answer the following questions:

1.Who?
2.What?
3.When?
4.Where?
5.How?
6.How Much?

Make preparations to present it to the appropriate 
decision makers:

1.Project management tools
1.Cost vs Benefits Analysis
2.Milestone Charts
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STEP 8
G E T  L E A D E R S H I P  A P P R O V A L  &  S U P P O R T
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GET GUIDANCE & SUPPORT FROM
L E A D E R , P R O C E S S  O W N E R ,  C U S T O M E R ,  &  

O T H E R  S T A K E H O L D E R S .  A V O I D  F A L S E  S T A R T S !
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STEP 9
I M P L E M E N T  S O L U T I O N
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IMPLEMENT SOLUTION
o Brief all people involved about the plan so that they have 

ownership in its success.
o Use a detailed action plan to list the specific tasks required, 

who’s responsible, due dates, expected results, and how 
effectiveness will be verified.

o Remember that even a great plan will fail if  not executed 
properly.

o Ask the leadership team to help remove roadblocks as 
needed.

Project Management Tools
1.Milestone Charts (High Level)
2.Task Lists (Detail Level)
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STEP 10
M E A S U R E ,  M O N I T O R  &  C O N T R O L
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MONITOR, MEASURE 
& CONTROL
o Remember that just because you have executed your 

plan does not mean that the problem is solved.
o You must verify your results and continually or 

periodically monitor results.
o If  performance deteriorates, you must repeat the 10 

steps.

Quality Tools
o Graphs
o Histograms
o Control Charts
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DOCUMENTING 
ACTIVITIES/RESULTS
Useful forms of  documenting problem 
solving efforts:

o A3 Report – Primarily used as an internal 
communication device amongst team members and 
management.

o Corrective Action Report (CAR) – Primarily used 
as an external device when required to communicate 
problem resolution to customers.

o 10-Step One Page Form – 11x17
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A3 REPORT
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A3 REPORT
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brought to you by:

QUIZ 3:
1. What is the purpose of  the MEASURE Phase in DMAIC?

• TO UNDERSTAND THE CURRENT STATE ( AS-IS ) OF THE PROCESS THAT 
CONTAINS THE PROBLEM.

2. Detailed Process Understanding is required in the Measure Phase ?  Who are the 
People to involve to gain a better understanding of  the process and problems ?

• THE PEOPLE WHO WORK ON THE PROCESS.  THE WORKERS AT THE GEMBA

3. Another name for an Ishikawa diagram is the _____________ diagram.
• FISH BONE

4. To ask your team ‘Why does this happen ?’  more than once in order to 
understand the Root Cause is called the ______ method.

• 5 WHYS

5. What is another name for the 80/20 Principle ?
• PARETO PRINCIPLE



VALUE 
STREAM 
MAPPING
DEEPER DIVE!
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INTRODUCTION
Definition: All the actions (both value added 
and non-value added) currently required to 
bring a product from raw material to customer.

o Shows the “Big Picture”.

o Documents the path from customer to 
supplier and back.
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o Helps you “see” the flow

o Identify the waste and its source

o Provides a common language 

o Decisions about the flow become apparent

o Linkage between information flow and material flow

WHY IS THIS
AN ESSENTIAL TOOL?
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REDUCE
LEAD TIME

o Lead time is measured from the point where flow is initiated or triggered in a process until the 
product or service reaches the customer

o The aim is to reduce this timeframe by only producing in response to a pull from the customer
(or the next process as customer) and eliminating the things that waste time and resources. 

o LT reduction is often accomplished by eliminating queue times between processes

ORDER CASH

“All we’re trying to do is shorten the time line…”
Taiichi Ohno

LEAD TIME
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o Step 1:  Identify customer requirements and calculate takt time

o Our customer is sometimes internal or external 

o Our customer is also the shareholder

o Step 2: (DATA BLOCKS) Identify Main Processes In Order

o Each one will be different and unique to the area you are 
working with.  

o A data block is created when a person or area passes a 
product or service to the next step.

CURRENT STATE 
VS MAP STEPS
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o Step 3: Add arrows for the Flow of Information.

o Straight arrows

o Right Angles (NO diagonals)

o Information flow arrows

o Step 4: Walk the Value Stream:  Add inventory / delay queues. Note 
movement and inventory 

o What will be considered the WIP? What is considered inventory?
o Inventory triangles should be noted between process blocks.
o Stay customer centric here.  A customer doesn’t care if  you have a 

price on a line item if  they are waiting for a package… 

CURRENT STATE 
VS MAP STEPS
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o Step 5: Walk the Value Stream - Populate the Data Boxes with Metrics

o Identify Key Performance Indicators for the Value Stream.

o For today => See Data Box

o Step 6: Summarize Value Stream Metrics - Calculate Lead Time Ladder

o Lead time complete = lead time PLUS Inventory

CURRENT STATE 
VS MAP STEPS
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There are four scenarios for data collection.

Data exists

Data can be gathered through observation of work 

Data can be collected through simulation of activities   

If  you cannot observe or simulate the activity you may 
have to make an educated “estimate”

DATA INTEGRITY
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CREATING THE CURRENT STATE VALUE STREAM MAP

A l w a y s  S t a r t  W i t h  
t h e  Cu s t ome r
o What capability /service do you provide?

o What are the boundaries of your map?

o What is the demand profile?
Customer

Demand
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TAKT TIME

The first step in Standard Work development is understanding the customer requirements. 

o Defining the “right goods or services”, is done in the design and development process. 
o The steps to transform the raw material or data to the customer defined value are 

captured as the work elements.

o To provide goods and services “in the right quantity, at the right time”, customer demand 
(takt time) must be understood.

Takt Time = 
Customer Demand / Period

Time Available / Period

Takt Time – The available production time divided by customer demand.
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TAKT TIME EXAMPLE
Takt Time = Demand Rate

o Synchronizes pace of processing to match pace of 
customer need. 

Ideally, one quote every 10 minutes must be processed

Takt Time =
Effective working time per time period
Customer requirement during the time

period

= 460 minutes  / day
46 quotes

= 10 minutes per quote
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CURRENT STATE MAP

18,400 pcs/mo
- 12,000 “L”
- 6400 “R”

Tray=20 pcs

2 Shifts

Customer

Tues &
Thurs

1 x
Daily

Michigan 
Steel Co.

500 ft. coils MRP

Production
Control

90/60/30 day
Forecasts

Daily Orders

6-Week
Forecast

Weekly Fax

Daily Ship
Schedule

Staging
SHIPPING

2700L
1440

R

I1 Person
ASSEMBLY#2

1200L
640R

I1 Person
ASSEMBLY#1

1600L
850R

I1 Person
S.WELD#2

1100L
600R

I1 Person
S.WELD #1

4600L
2400

R

I200 Ton
STAMPING

Coils
5 days

I

27,600 sec.avail
2 Shifts

Uptime=100%
C/O=0

C/T=40 seconds

EPE=2 weeks
27,600 sec avail

Uptime=85%
C/O= 1 hour

C/T=1 second

27,600 sec.avail
2 Shifts

Uptime=100%
C/O=0

C/T=62 seconds

27,600 sec.avail
2 Shifts

Uptime=80%
C/O=10 minutes
C/T=46 seconds

27,600 sec.avail
2 Shifts

Uptime=100%
C/O=10 minutes
C/T=39 seconds

5 Days

1 Second
7.6 Days

39 Seconds
1.8 Days

46 Seconds
2.7 Days

62 Seconds
2 Days

40 Seconds
4.5 Days

Production Lead Time
23.6 Days

Value-Added Time
188 Seconds

Weekly Schedule

Rework = 50%
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1 x
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Control
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Daily Ship
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I1 Person
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I1 Person
ASSEMBLY#1

1600L
850R

I1 Person
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1100L
600R

I1 Person
S.WELD #1

4600L
2400R

I200 Ton
STAMPING

Coils
5 days

I

27,600 sec.avail
2 Shifts

Uptime=100%
C/O=0

C/T=40 seconds
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27,600 sec avail

Uptime=85%
C/O= 1 hour

C/T=1 second

27,600 sec.avail
2 Shifts

Uptime=100%
C/O=0

C/T=62 seconds

27,600 sec.avail
2 Shifts

Uptime=80%
C/O=10 minutes
C/T=46 seconds

27,600 sec.avail
2 Shifts

Uptime=100%
C/O=10 minutes
C/T=39 seconds

5 Days

1 Second
7.6 Days

39 Seconds
1.8 Days

46 Seconds
2.7 Days

62 Seconds
2 Days

40 Seconds
4.5 Days

Production Lead Time
23.6 Days

Value-Added Time
188 Seconds

Weekly Schedule

Rework = 50%

Multiple 
Schedule 

Points

Uncontrolled
Inventory

Excessive 
Rework

Large Batch
Orders

Excessive 
Downtime

Imbalanced
Processes
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VALUE STREAM SYMBOLS
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VALUE STREAM MAP EXAMPLE
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VALUE STREAM MAP EXAMPLE
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VALUE STREAM MAP EXAMPLE
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LET’S CREATE ONE TOGETHER!
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FACILITATING 
A KAIZEN 
EVENT
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WHAT IS
o Kaizen is a Japanese word made up of two distinct 

characters:

o Small changes for the better = Continuous Improvement

o Managing daily improvement (part of Lean Management 

System)

o Continuous Improvement Projects

KAIZEN?

Plan Do

Change Good
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WHAT IS A

A Kaizen Event (different than Kaizen 
as a mindset) is a focused team activity 
with a specific, aggressive 
breakthrough objective aimed toward 
solving a well-defined problem. 

You can expect to accomplish huge 
results in a very short time frame 
(usually 2-5 days).

KAIZEN EVENT?
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PRE KAIZEN WORK
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KAIZEN SHORT FORM & CHECKLIST
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WHAT’S IN A WEEK?

DEFINE MEASURE ANALYZE IMPROVE CONTROL



WHAT’S IN A WEEK?
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WHAT’S IN A WEEK?
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METHODS USED
TO SCOPE THE EVENT

S IPOC

Char te r

V ideos

T ime S tud ies
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KAIZEN TOOLS
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TRAIN ON LEAN &
SIX SIGMA TOOLS
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MARSHMALLOW CHALLENGE
BE HONEST, HOW WELL DID YOU WORK AS A TEAM?
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BALL 
TOSS
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METHODS USED
TO OBSERVE & GATHER DATA

Gemba Wa lks,  The 8 Was tes  and  Was te  Wa lks

T ime S tud ies

Process  Mapp ing  o r  F low Cha r t ,  Va lue  
S t ream Mapp ing,  Cu r ren t  S ta te

V ideos
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TIME 
oEstablishes a Baseline
oMeasure’s Improvements
o Internal/External Customers
oBreak Down Each Component 

STUDIES
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PROCESS MAPPING
There are usually three views of  a process:

What people THINK it is..

1
What it ACTUALLY is..

2 3
What it SHOULD be..

DEFINE MEASURE ANALYZE IMPROVE CONTROL



DEFINE MEASURE ANALYZE IMPROVE CONTROL



DEFINE MEASURE ANALYZE IMPROVE CONTROL



METHODS USED
TO GATHER IDEAS & SUGGESTIONS

Bra ins to rming

5 Whys

F i shbone,  Cause and  E f fec t ,  o r  I sh i kawa D iag ram

Pos t - I t  Notes
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TRADITIONAL KAIZEN

One Week Commitment

Lots Of Prep Work

Lots Of Ideas & Actions
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METHODS USED
TO ANALYZE THE DATA

Impac t  E f fo r t  Mat r i x

C lus te r i ng,  N/3

A-3 ,  Cor rec t i ve  Ac t ion  Repor t  (CAR) ,  10-S tep  P rob So l ve   

Aud i t i ng  S tanda rd  Wor k   
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CLUSTERING
THE DATA & N/3
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IMPACT
o Brainstorm alternative solutions.
o Ensure that solutions address root causes.
o Impact / Effort matrix
o Perform trials or pilot tests.
o Don’t get caught in “paralysis by analysis.”

EFFORT MATRIX
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METHODS USED
TO IMPLEMENT CHANGES

Br ie f  Ever yone

Pro jec t  P l an

Mi l es tone Cha r t s  (H igh  Leve l )

Ac t ion  P lan  (Deta i l  Leve l )
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PREPARE A PROJECT PLAN
A Project Plan should answer the following questions:
1.Who?
2.What?
3.When?
4.Where?
5.How?
6.How Much?

Make preparations to present it to the appropriate decision makers:
1.Project management tools

1.Cost vs Benefits Analysis
2.Milestone Charts
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IMPLEMENT SOLUTION
o Brief all people involved about the plan so that they have 

ownership in its success.
o Use a detailed action plan to list the specific tasks required, who’s 

responsible, due dates, expected results, and how effectiveness 
will be verified.

o Remember that even a great plan will fail if  not executed properly.
o Ask the leadership team to help remove roadblocks as needed.

Project Management Tools
1.Milestone Charts (High Level)
2.Task Lists (Detail Level)
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DIFFERENT TYPES
OF KAIZENS

Rap id  Improvement  Even t

5 Hour  Ka i zen

Two Second  Ka izen

V i r tua l  K a i zen
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TAKE IT TO THE GEMBA
TAKIN IT TO THE STREETS OR GEMBA
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AUTO CLAVE QUICK KAIZEN

DEPLOYMENT CHAMPION - SUPERVISOR
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METHODS USED
FOR A VIRTUAL KAIZEN

V i r tua l  Fac i l i t a t i on  Dos  & Don’ t s

V i r tua l  S imu la t i on  Exper i ence

Engagement  Too l s  & Tec hn iques

V i r tua l  vs.  I n -Per son  Fac i l i t a t i on
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RULES & EXPECTATION
VIRTUAL DO’S & DON’T’S
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LIGHTING & BACKGROUND
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FUN INTERACTIVE 
ICEBREAKERS
o Creative Costumes

o Create a Team Name – T-Shirts

o How are you today?

o Two Truths and a Lie

o Fun Videos
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Step 4

Step 2

Step 3

Step 1
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Where do You Live?

Dream Vacation Spot
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GEMBA
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Virtual KaizenMulti Voting:
Using Chat and Emoji Icons

Impact Matrix:
In Excel Format with Sticky Notes

Affinity:
Electronic Sticky Notes

Step 1: Collected 
Ideas Using Electronic 
Sticky Notes

Step 2: Used Affinity to Organize

Step 3: Enter sticky notes from Affinity exercise into Chat 
function (MS Teams).  Created Voting Rules. Silently 
voted using emojis located in chat function.

Voting Rules: 
• Wait until all notes from Affinity have been typed into chat before 

voting. 
• Only 4 Votes per person (Heart = All 4 Votes, Thumbs up = 3 Votes, 

etc.)
• Honor System

Chatting Margin 
in MS Teams

Step 4: Tallied up cotes in excel and selected 
top 15.

Step 5: Use Impact / Effort Matrix to funnel 
down best ideas to move forward with. 
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METHODS USED
TO MEASURE THE OUTCOME 

Be V i s ib l e

Be Cons i s ten t ,  Don’ t  Fa l l  Bac k  To  The O ld  Ways

Fo l l ow Up Wi th  Team Concerns  

Measure  Team Sa t i s f ac t ion
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MONITOR, MEASURE 
& CONTROL
o Remember that just because you have executed your 

plan does not mean that the problem is solved.
o You must verify your results and continually or 

periodically monitor results.
o If  performance deteriorates, you must repeat the 

process.

Quality Tools
o Graphs
o Histograms
o Control Charts
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METHODS USED
TO SUSTAIN THE GAINS

Add Mon i to r i ng  To  Your  Leader  S tanda rd  Wor k

V i sua l  Management  Con t ro l s

Aud i t i ng  The New Standa rd  

Sc hedu le  Nex t  K a i zen  Even t
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QUIZ 4:

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)



END OF DAY 2


