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Meet Your )A

Instructor

o Background
o Lean Solutions "Train-The-Trainer” Course

o Internationally Certified Trainer
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CLASS SCHEDULE

Day 1
o Yellow Belt Class Refresh Day 3
o  Structured Problem Solving o Green Belt Project Review
o DEFINE o CONTROL
o Introduction to DMAIC o Control Plan
o  Project Charter o Layered Audits
o  SIPOC o Facilitating a Kaizen Event
o Change Management
o  Gantt Charts
o MEASURE
o  Quality Tools
o  Time Study

o Process Mapping

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 LEAN

o Trial SCGLUTIONS



The Fundamentals of Lean Six Sigma
History / Process / Cause & Effect
Principles of Lean / Six Sigma
Process Mapping / DMAIC

PDCA/ Kaizen & Kaizen Events
Kano Analysis

Voice of Customer, & Business
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Project Management
Project Charter

SIPOC
7-Quality Tools / Pareto Analysis
Control Charts

Defining a Process / CTQ

The 8 Elements of Waste / Belt Roles

55 / Lean Tools / Visual Management / SMED
Kanban / Poka-Yoke / Standardized Work
Lean & Six Sigma Belt Roles

Total Productive Maintenance

Value Add & Non Value Add Work

Fishbone Diagrams / Graphical Analysis
Lean Metrics & Projects

FMEA

Facilitating a Kaizen Event

Strategy Execution

LEAN
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DAY 3
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1 MONTH | 1.5 MONTHS ‘ 1.5 MONTHS I 4 MONTHS !

| 1 Coaching Session Each Month

4 MONTHS

Classes Every Other Week



Homework - Due before Day 2

Homework - Due Before Day 3

Homework - Due before Day 4

Homework - Due before Day 5

Homework - Review

ILSSI Green Belt Exam Information

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.




GREEN BELT
CERTIFICATION EXAM

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

LEAN

SGLUTIONS



GREEN BELT
CERTIFICATION EXAM

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

O Green Belt Exam Review

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

[E) course "] materials

&
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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



YB Review: )A

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: )‘

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: )‘

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 ?
e 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’ ?
e MUDA



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 7
* SHINE

4. Give one example of a 5S method used for SET IN ORDER / STRAIGHTEN
- SHADOW BOARDS
 RACKS
 COLORED LABELS
*  FLOOR MARKING etc



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?
e SURVEYS
e FEEDBACK

 FOCUS GROUPS
 REPEAT SALE METRICS, etc



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?
 |S IT STANDARDIZED?

3. What are the different types of Gemba walks?
* SAFETY, 5S, WASTE, VALUE STREAM WALK



YB Review: )‘

1. What is a ‘Gemba Walk' ?
e 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




Project Selection

What makes a good Green Belt

Project? _ . . .

» 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.

LEAN

SGLUTIONS
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i /4 PROJECT

o What is your Problem Statement?
o Give some background on your Project
o What are your goals?

o Do you foresee any roadblocks?
o Do you need help with anything?
o What are your next steps?

|



= STRUCTURED
PROBLEM SOLVING




Selen  pmaic  PDCA 8D
(1620) (1986) (1939) (1987)
Define Probiem Define Pian 1. Establish the Team
2 Describe the Problem
Formulate Hypothesis Measure N e irtrhs (ICA)
Gather Appropriate Data  Analyze 4 Define/Verify Root Causes
s i
Develop Conclusions Improve Do 6. Implement/Validate PCA
oo — 7 Impement\alae
TE _,":,‘l?c:‘:”"‘ = Act 8. Recognize the Team

Figure 1: Roadmap Comparisons to the Saentific Method




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

PROBLEM SOLVING?

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.




Target (to be) W H AT I S
Gap =Problem A PROBLEM?
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Current

A problem is a “gap” - between:

Current condition — what is actually happening
Target or ideal condition — what should be
happening, what is needed
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WE NEED

STRUCTURED PROBLEM

Unstructured Problem Solving

Time consuming

 ——

Drags out

—

May solve a problem,
but not the root cause

——

May need to be repeated
over and over

—

Structured Problem Solving

Saves time

Has an end goal in mind

Identifies the actual cause of the
problem, not just the symptom

Fixes the problem for good

LEAN

SCLUTIONS



WHO SHOULD BE INVOLVED
IN SOLVING PROBLEMS?

' Members (40-400)
. Leads (3-9)

' Middle Management (2-4)

' Upper Management (1-2)




PRACTICAL
PROBLEM SOLVING

Slow, thorough planning
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DMAIC

The Six Sigma Framework for
Problem Solving
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Define = The business problem ( or opportunity), Team and Scope
Mea SUY@ - The process current state ( as-is) of the problem area
Analyze = Determine Root Cause of the problem

Improve = ldentify and Choose Best Solution then implement the solution

CO ntrol =  Ensure your solution is working. Monitor and Control.



DMAIC Project Checklist

DMAIC Project Checklist Highlighted Tools are Mandatory FROJECT
DEFINE Steps
1. | Which oiilfs) reguiltad in project idsnliication Probbaf Staterieril — Chaters
2 | Define Cuslamer / Supplier & Cuslomer relalionship SIFOC
3 | Woice of Custamer gathered Surveys & Inlerviews
4| Specific reguirements idenlifed Kane  Benchmarking
5 | Menlify cote business process bo improve BIPOC ar Parato Process Map! VEM
Affiriity Braingtorm Waighted Viling
& | Complete Charter with Spensar Charter
7| Pre-Planming with Sgensoes SIPDCICharlsr FMEA,
B | Financial Discussion wilth Sponsos RO Workshesal
o | Project Pran GANTT Cheart
IE SURE Steps Tools X
10| Define Current State Gemba Walk & Process Mag |
11 | Data Callection Plan Pull reparts  Tirme sludies Slop-Keep-Start
Hata SMED
12| Documentation SDP's
13 | Mow that we have data does project canline DRAIC — Managament

| ANALYZE

Staps
Process Tima, Laad Time, and Takl Tims caleulaled. Lead Time Process Tima Takl Tire

Calculate slaps, rewark, hard-olts, delaysiwails,
backing, praductivity.

16 | "Walue™ idenlification Dhawr Time Brainstorming
17T | Mdenlily problem areas of the process (o focus on FMEA Check Sheel Canlrol Chart
Brainsiarming Weighted-vole S-whys
Spaghalti Fighboms Parata
Diagram
18 | Lisl of ibams oul of scape but thal need addressed. Farking ol
18 | Document Update Update Charter, Risk Registar, Comm Plan, Slakehalder Analysis
20 | Mdenlity potenlial solulions. Brain slarm SIFCC Force Field Analysis
Fishibare Guiding Principhes  Kanban
21 | Delermine bast solution to mplement. Daly Kaizan Waling Impact Matrix
Adfirity Panaba
Kaizan Event
22 | Creals Fulure State Mag. Fundarmanlals of Fulure Slate Mapping
23 | Further considerations. Paka- Yoke 55 SCCD board  Updabe Standard Work
24 | Pilol execuled Aclionlask list
25 | Using data fram Pilal, decision made to tweak pilal and
re-pilol o go wide scale implamentation
26 | Wide Scale project plan Actionlask sl
27 | Exsculs Imglementalian. ADKAR
TROL Steps Tools X
2B | Garme plan lo refurn process 1o owner Action'iask lisl
28 | Collect and analyze dala rom wide scale Contral Charl
implementation
30 | Traiing and communicalion on new procedss bo area RACI Charl Tier Meelings Escalation Plan
31 | Syabem for monibaring new sysbem Audils Gemiba S0P
32 | Lessons Learned Project Team
33 | Initial Repor Out (RO} Reporl Qul Template
34 | Calebrale Complalion Hey Stakeholders & Project Team 1 )
35 | Project closure documents updaled Contral Plan
36 | 30, 60, and B8] -day RO - action plans il needed Regort Dul Template Leadar Standard Work
{update ROI).
37 | B & 12 month RO - aclion plans il needed (updale Repor Oul Templats

ROI).

LEAN
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We do NOT need to use all the
possible tools on every project.

Be ‘"LEAN’ in selecting
correct tools according to:

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

LEAN

SGLUTIONS



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?

Project Title: Project Champion: Project Manager: Core Team Members Original Creation Date:
[ [ [
Process Owner(s): Rev Date/ Rev #
]

Problem
‘What is the problem to be solved (use a metric), when and where is it occurring, what is the requirement
and who is affected.

=
2
g
3

Business Case
Why should we work on solving this problem now, why is it important to the business.

Scope
In Scope Out of Scope

Include both what isin scope and out of scope. SIPOC can help with
this.

Goal
What is the goal of this project (x to y by when)? What are the process characteristics of the project in
addition to the metric change (for example, one piece flow)? Note: this should not be the solution.

Project Champion Approval

Define

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



’ 2

DEFINE PHASE

Defining the PROBLEM
Defining the PROJECT



DEFINE

Problem & Project

Definition

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

LEAN
ANALYZE IMPROVE CONTROL SGLUTIONS




3 DOCUMENT

OUTPUTS OF DEFINE

1. Project Charter
2. SIPOC

3. Gantt Chart




PROJECT SELECTION -
CORE COMPONENTS

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

SCLUTIONS
MEASURE ANALYZE IMPROVE CONTROL




WHAT IS

A PROJECT CHARTER?

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).

LEAN

SCGLUTIONS




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

LEAN




Project Title

Problem Statement
What is the problem to be solved (use a mefric), when and where is it
occurring, what is the requirement and who is affected.

Business Case

Why should we work on solving this problem now, why is it important to the
business.

Goal
What is the goal of this project (= to y by when)? What are the process
characteristics of the project in addition to the metric change (for example, one
piece flow)? Wote: this should not be the solution.

Scope
In Scope Chut of Scope
nclude both what is in scope and out
of scope. SIPOC can help with this

Praoject Champion:
Process Chwner(s):
Project Manager:
Core Team Mambers:
Target Completion Date:
Project Deliverables

Objectives Baseline Target

Objective #1
Objective #2
Objactive #3




THE PROBLEM

jdence ident
2 Inciden Fact problem

. Err{jr O
Reject \ Look for systemic issues

Issue > Incidents / \l
Rejects Problems
Errors Facts Issues

Fact Problem Facts  Evidence  Facts

Group observations <

<> >
(i.e., facts, errors) Problem Problem Problem
into problem categories ¥ | p 3
LEAN
ANALYZE IMPROVE CONTROL =Sl llh




®6 YOU (AN'T MANAGE
WHAT YOU DON'T MEASURE.

-——
g “
- W. Edward Deming ‘ a ‘




THE PROBLEM STATEMENT

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

problem?
3.What requirement is affected?

4.Who does it affect?
1.Be more than one problem

2.Suggest a solution
3.Make assumptions



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)

> wnN e
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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.




PROBLEM STATEMENT EXERCISE

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.”

What is the problem?

When / Where are we seeing the problem?
What requirement is affected?

. Who does it affect?

pwonoe



_
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.

SCLUTIONS
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.

LEAN




Goal

* 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



5 X

SMART METRIC

peCifiC = Is the metric well defined?

easurable - How will we measure it easily?
ttaina ble = Can we achieve the target?

EIeva I‘It = Is the metric related to the problem?
ime Bound - whenare we going to measure it?



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.

More is accomplished together.
Greater success comes with a structured approach.
Are there employees with undiscovered talents.
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THE MARSHMALLOW CHALLENGE




PETER
SKILLMAN
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THE CHALLENGE

® ’%7’/ ®
\
20 Sticks of 1 yard tape 1 yard string One
spaghetti marshmallow




THE KIT




THE RULES

/0\0/0)\0

Build The The Entire Use As Much Break May Not
Tallest Marshmallow Or Little Of Spaghetti, Hold
Freestanding Must Be On Kit As You Cut Yarn As Structure Up

Structure Top Want You Wish




18 MINUTES
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Was Your Team

In Building A Free-standing Structure? |

WHY OR WHY NOT?




Would you do anything

DIFFERENTLY

If you could do it over
again?



Be honest...How well
did You work as a




WHO CONSISTENTLY
PERFORMS POORLY?



RECENT BUSINESS
SCHOOL GRADUATES




WHO CONSISTENTLY
PERFORMS WELL?



RECENT KINDERGARTEN
SCHOOL GRADUATES
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TYPICAL PROGRESS

©]

Business
Student

9

Kindergarten
Student

18
MINUTES

>




45

40

35

30

25

2

(=]

1

192

1

(=]

192

(=]

Average Business Lawyers Kindergarten Architects &
School Engineers
Students

CEO's

CEO's and
Executive
Admin
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SIMPLE ACTIVITY, DEEP LESSON




PROBLEM SOLVING LESSONS

v Use a Team Approach — Collaborate Quickly!
v Diversified Skills Matter
v Use Rapid PDCA Cycles (Prototyping Matters)

v’ Drive out Hidden Assumptions with PDCA Cycles

-

ry s
Peicioe
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SIPOC FOR THE DEFINE PHASE

. . =

'rocess
uppliers nputs On? block repres.en’Fing the utputs Lustomers
All internal and  All inputs to the entire process with its name Al outputs for ~ All internal
external suppliers process i.e. both internal and external
to the process material, forms, and external customers to
information, etc. customers the process



SIPOC

Project Title: Project Champion: Project Manager: Core Team Members Original Creation Date:
Customer Order Process 0 0 0
Process Owner(s): Rev Date/ Rev #
0
Suppliers Inputs Process Outputs Customer
Who supplies the . . What are the major steps in the What are the process Who receives the
. What inputs are required
process inputs? process? outputs? outputs?
ATT Phones Phone Answer Phone Friendly answer Customer
Office Depot Notepads, Pens Write Order Order sheet for cook Cook
Pizza type, size,
ATT Phones quan.tlty, extra topplngs, Confirm Order Correct order per Customer
Customer special orders, drink customer
types and quantity
Size and quantity of
Tl Claculators each item, price of each Sets Price Price Accounting

item

g

Customer

Address, name, time of
day, date

Address & Phone

Delivery information

Delivery driver and
customer




SIPOC FOR THE DEFINE PHASE

Process name :

uppliers nputs rocess utputs ustomers

1. 1. 1. 1. 1.

2. 2. 2. 2. 2.




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.

Karol Adamiecki
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.

Henry Gantt



GANTT CHART

CREATE A TIMELINE FOR YOUR PROJECT

1 Feb "0

22 Feb 10 !
FEREEM TW T FERBESEM TW T FEEIEEM TW T F

|3 Mar 10

E:h Appolnt cootdinatee Seniormanagemant
£ i’i Dafine objectives Makating. Sales
{::}; Defing message Makatin

EC] Choose trade show
Choose stand size and location Madating
p Coordinator

g.5ales

Maketing. Sales

EZ 7 Z by ‘Write d iption foit conf
Milestone 5 budy :
777} Setuglsehddule Coo
722 4
|
|
Lines and arrows show —»
how tasks are linked
(dependencies) VT
’
_—
Differant colors for
different project phases Coordinaldr
(groups of tasks) "_'}; Order thimiture Coordinatar
f=r—mpr——r32¢

@uide Makeling.Sales

pet. Maseting Saler.CootdinatorFinance

Hepiess release

Schedule meetings with customers & prospects Makeling Sales

«————— Today's date

Task labels follow bars

Groups or people
responsible fortask

/ (resources)

tdihator
L Draw up NJ of patticipants Maseting, Sales, Coordinator

Soéd mailing o customers & prospects Coordinator
Pu‘lvclxt showe on corporate wab site WebmasterProduction

Maketing.Sales

Send free passes to major customers & prospacts | Cootdinator
Schedule maetings with press attendancs Makating.Sal

-

24 | Prepate displays Mageling:Sales Production

Brochures Makeling, Sales, Productior

Solid bars indicate
% completion

Collaterals Matkating, Sales FProduction

Gifts Makeoting:SalesPraduction

Stodc Maketing,Sales,Fioduction

Common software:
Microsoft Project

Smartsheet

smartsheet

Team Gantt

“=teamgantt




GANTT CHART

CREATE A TIMELINE FOR YOUR PROJECT

Project Title Customer Order Process
Project Manager 0
Project Start: Thu, 7/31/2025
Display Week: 1 Jul 28, 2025 Aug 4, 2025 Aug 11, 2025 Aug 18, 2025 Aug 25, 2025 Sep 1, 2025 Sep 8, 2025 Sep 15, 2025

282930(31|1 2 3 4 5 6 7 8 9 1011121314 1516 17 18 192021222324 25262728293031 1 2 3 4 5 6 7 8 9 10111213 141516 17 18 19 20 21

DEFINE PHASE ‘ ‘

Charter Completed Name 50% 7131/125  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




Update the A3

Project Title: Project Champion: Project Manager: Core Team Members Original Creation Date:
0 o o
Process Owner(s): Rev Date/ Rev #
o
Problem

What is the problem to be solved (use a metric). when and where is it occurring, what is the requirement
and who is affected.

Business Case
Why should we work on solving this problem now, why is it important to the business.

Scope

o
4
°
w
Q@
t:]
s
o

In Scope

Include both what is in scope and out of scope. SIPOC can help with
this

Goal Project Champion Approval
What is the goal of this project (x toy by when)? What are the process characteristics of the project in
addition to the metric change (for example, one piece flow)? Note: this should not be the solution.

Define

* 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



SUMMARY

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

LEAN
ANALYZE IMPROVE CONTROL SGLUTIONS



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



’ 2

Measure



METHODS USED

Time Studies

Process Mapping or Flow Chart, Value
Stream Mapping, Current State

Gemba Walks, The 8 Wastes and Waste Walks

Videos



QUALITY TOOLS ~/

Data Collection & Sampling
Graphs

Check Sheets

Cause & Effect Diagrams
Pareto Charts

Histograms

Control Charts
Measurement Systems Analysis v
Failure Mode & Effects Analysis

rad

ONONONONONONONONG)

LEAN
IMPROVE ) CONTROL SOLUTIONS



PERFORMACE MEASURES S

DAILY ANNUAL DAILY ANNUAL DAILY ANNUAL

FIRST PASS PIECES/LABDR CUSTOMER SERVICE [CELL] OR
SUPERMARKET SHORTAGES

|25 28
EIED
|?'M
[ a

LEAN

SOLUTIONS




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.

LEAN
ANALYZE IMPROVE CONTROL SGLUTIONS



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.

LEAN
ANALYZE IMPROVE CONTROL SGLUTIONS



»

CONTROL CHARTS

« 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

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 /| Assignhable 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

Special Cause gQ - Run Cha_rt of
Varioationf Iz:rocess is —» data points
(11 t t I”
ut ot ontro 80 - Upper Control
Limit UCL
70 -
Common Cause 60 -
Variation Process is Mean
“In Control” 50 - ea
w Average
L
— 3
Lower Control
Special Cause _2'[}_, Limit LCL
Variation Process is
“Out of Control” 10 -
0

SIS NSRRI R R R R

Sequence/Time Scale



CONTROL & OUT OF CONTROL

90 -

80 -

0

60 -

50 -

40 -

30

20 -

10

Outlier / Special Cause

ﬁ Pattern / Trend Special

Upper Control
Limit UCL

Lower Control
Limit LCL




CAPABILITY STUDIES

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

LSL AVERAGE USL LSL AVERAGE ysL
TARGET TARGET

CAPABLE

LSL AVERAGE USL




STEP 1 — SHIFT THE MEAN

This involves finding the variables that will shift the
process to the target. This is what is done first.

USL

LSL 5 Shift

LEAN



STEP 2 — REDUCE VARIATION

Reducing Variation is typically not so easy to accomplish and
is a main focus of Six Sigma projects.

LSL USL

LEAN



SHIFT MEAN & REDUCE VARIATION

This is the aim of most Six Sigma projects

USL

LSL . Shift & Reduce

i<

LEAN
- ANALYZE> IMPROVE> CONTROL> SO LLLLLLL



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

LEAN
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SOFTWARE USED

TO CREATE CONTROL CHARTS




Drate:
T-Jul
2-Jul
3-dul
4-Jul
S-Juil
B-Juil
7-dul
a-Jul
3-Juil

10-Jul
T1-Jul
12-dul
13-Jul
14-Jul
15-Jul
16-Juil
17-dul
18-Jul
13-Jul
20-Jul
21-Jul
22-Jul
23-dul
24-Jul
28-Jul
26-Jul
27-Jul

FPY
9.7
996
93.8
99.6

33
935
99.6
99.8
9.7
996
99.8
9.6
9.7
99.6
99.8
9.8
99.7
99.6
99.8
9.6
99.7
99.6
9.8
935
99.6
99.7
9.5

CONTROL CHART - Excel 1

Chart T We have created examples in the
a: A3 template for the control chart.

=
£
3

Highlight Data, On "Insert" Toolbar insert a bar chart Under Design Toolbar: Add Chart Element, Select Error Right click on the error bar and select format data bars
Bars, Standard Deviation

Trend Chart Control Chart-1 C

Chart Title

Click on the graph image, scroll down and enter 3inthe ~ The error bars can be formatted with different colors, As you can see, the data point in the red rectangle is out
standard deviation line. make it best for you to see out of control data points of process control



2-dul
F-dul
4-Jul
5-Jul
B-Jul
F-dul
8-Jul
F-Jul
10-Jul
T-dul
12-dul
13-dul
14-Jul
16-Jul
16-Jul
17-dul
18-Jul
13-Jul
20-Ju
21-dul
22-Jul
23-Jul
24-Jul
25-Ju
26-Jul
| 27-dul

T-dul

99.7

996
99.8
9.6

93
995
996
99.8
L
996
99.8
996
997
396
99.8
938
9.7
9.6
9.8
996
9.7
996
9.5
995
996
9.7
995

CONTROL CHART- Excel 2

Chart Title

99.0705 100.188
100.188

5 100.188

A20 v i fx =A19+(3*A18)

Update cells highlighted in
yellow, if you have more
data points, insert rows in
the middle so the chart
and formulas still work

99.8
996 99.0705
99.7 99
996 99
998 9
996 99

99.7

99.6

99.8

99.6
0.1862951 Std Dev
99.62941

Use =STDEV.S(your data cells) to find the standard
deviation and =AVERAGE(your data cells) for the average. LCL with = Average -(3* standard deviation)

Insert Chart toolbar and insert chart shown You can now see the UCL, LCL and your data points on the  Right-click on UCL, LCL, or data to change color, line size
chart. Itis easy to see points that are out of control. and format for clarity.




,v

Trend Chart

e 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

FPY

99.85
99.8 L T
99.75
99.7
99.65
99.6
99.55
99.5

1-Jul 2-Jul 3-Jul

=@ FPY === FPY GOAL

LEAN

SCLUTIONS




STUDIES

o Establishes a Baseline

o Measure’s Improvements

o Internal/External Customers
o Break Down Each Component

LN\




Time Study Practice )A

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

Product:
— TIME OBSERVATIOGN SHEET
Wk Ctr: 1 TIME OBSERVATION SHEET
Wk Ctr:
Process:
Date Process:
Name Date
Narme— Lowest
Repetition T Time in - P
Work Element 1 2 3 4 5 6 7 s g T0——_Time_ | Task Observation- Lowest
Repetitior T Timelin Seconds o e
Work Element 1 2 3 4 5 6 7 8 9 10 Time Task Observ

Geet up from Chair

alk to Flipchart

Pick up marker

rite on flipchart

= P L
ataownmarker

Walk back to chair

$it down in chair

Total For One Cycle:

Total For One Cycle:




Paget ol f
Process Cosened Wiy on Fipetiat [
TIME OBSERVATION FORM EE—— i i
PoOALUSeNCe CPSE00382 Coserens) Hank Fod
[Observed Cycles
Loweat
Sepextabie Machne
e Componant Task 1 2 3 4 5 8 7 2 R froicmmaie Pl Poims Coserved
Teak T
G’ f’o ch Cumumive]l 047 o3 o» @ 37 e 30t 276
' Y, m chair 2
P Tkt 3 | (2)] 2 2 2 3 2 2 0 ol
W[kwﬂ n c am a3e TN 14 703 ay 206 I 5
2 a ocha
TaskTama | 6 7 ( 5 ) 5 5 8 5 5
Cumuintve] 012 043 T 1 200 1) 30 I
3 Pick up marker 2 (cycle #2) dropped marker
Task Thme C?) s J 2 3 3 Z 2
. i Cumuistive| O 18 0w rx 146 12 e I Ia
4 White on flipchart 7 @ (3) made mistake, had to rewite
Takk Tirme 7 ‘ 6 , 13 7 0 7 o r
Cumuiative] 02 ast t3 40 21 244 316 g g
5 Put down marker H
Task Tame 3 ‘ 2 ' 3 2 3 3 2 3
i c 027 | 054 | 128 | 120 | 220 | 2% | 32 250 12) sprinted back to chair
6 Waik ir . s
‘alk back lo cha | T 1 @ 5 P = 5 5 (6) stop and talked I team mamber
s‘f i ch Cumumtve| 029 os7 o s 222 % 3N Iy
7 it down ir 2
n & Task Time ‘ 2 ’ J 2 2 2 3 3 2
Cumuntnve
Tank Time

\—"—‘%——jww—'——\/

[

| PG |

1 | I 1 | I I I I I

I

1

1

LEAN

SCGLUTIONS



UNDERSTANDING THE PROCESS




PROCESS MAPPING

What people THINK it is What it ACTUALLY is What it SHOULD be..

i :jé'* T




TYPES OF PROCESS MAPS

The Linear Flow Process Map

Customer Cfil,!s
AT Order

-

Take
Order

>

Make
Pizza

-

Cook
Pizza

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

1

Pizza

Correct

Box
Pizza

—>

Deliver
Pizza

..(

Customer
Eats

)

from an upper left corner of the map towards the right side.

The Deployment-Flow or Swim Lane Process Map

Customer

Customer
Hungry

Calls for
Order

Customer
Eats

4

h

Cashier

v

Take
Order

Cook

A\ 4

Make
Pizza

Cook
Pizza

Pizza
Correct

Box
Pizza

Deliverer

)\ 4

Deliver
Pizza

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

\

LOGONTOPC &
APPLICATIONS

SCHEDULED
RHONETIME?

REVIEW CASE
TOOLHISTORY &
TAKENOTES

PHONEDATA
CAPTUREBEGINS

——

DETERMINE WHO
IS INQUIRING

|

ACCESS CASE TOOL

1

DETERMINE NATURE
OF CALL & CONFIRM
UNDERSTANDING

CASETOOL
RECORD?

A

TRANSFER TRANSFER
APPROPRIATE?

0 CALL K
TMMEDIATE PROVIDE
RESPON SE RESPONSE
AVAILABLE? K PHONE&

NOTE

N DATAENDS

PUT ON HOLD,
REFERTO
REFERENCES
N
QUERY INTERNAL
HRSC SME(S)
N
OFF HOLD AND ADD TO
ARRANGE CALL —>| RESEARCH
BACK P HONE DATA usT
ENDS

@

\

LOGOFF PHONE, CHECK
MAILE-MAILVOICE MAIL

SCHEDULED
RHONETIME?

EXAMINENEXTNOTE
OR RESEARCHITEM

1

| ACCESS CASE TOOL

|

ENTER APPROPRIATE
SSAN (#,95,0s)

1

IF EMP DATANOT
POPULATED, ENTER

\

Y]

CREATE A CASE

INCL CASE TYPE
DATE/TIME, &
NEEDED BY

UPDATE ENTRIES
INCL OPEN DATE/TIME

|

oure | roure |
ROUTE ROUTE

N

N

CLOSE CASE
w/
DATE/TIME

~®

TAKEACTION
or
DO RESEARCH

GOTO @
—> ForE @
DEPENDING ON e

CASE




PROCESS MAP EXERCISE

<

Let’s do one
together




Spaghetti Diagram

* Purpose

« Show the physical flow of
members and materials

* Used to improve the

. ¢
physical layout i
i




Spaghetti Diagram Preparation

* 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 Steps to Create

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
« Ifitisinone 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



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



’ X

HOMEWORK REVIEW

(Open Computers and Log into your Portal)

Project Charter

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

AN



’ X

END OF DAY 1

g §
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