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BackgroundBackground

• Company facing an increasingly dynamic and 
competitive national and global industry. 

• The routine use of statistics within the company 
was recognised as an essential core capability 

• Primary objectives of the program:
− to build the capability to better utilise statistical 

tools on a day-to-day basis
− to utilise best practice methods in technically 

based projects 
− for performing relevant research.
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ProgramProgram

• 15 modules (3 – 4 hr sessions) covering 13 topics
• Trainees allocated according to perceived need in 

performing their business function   

A+BProcess Capability
ASPC – AdvancedA+BMulti-Vari Studies
AExperimental Design IIA+BGauge R&R
AExperimental Design IA+BSPC – Basics
AANOVAA+BExploratory Data Analysis
AHypothesis Testing & CI’sA+B+CProcess Characterisation
ACorrelation & RegressionA+B+CIntro: Six Sigma & Lean

GroupsModule GroupsModule



Inter-active computer worksheets; trainees do some 
analysis then interpret the output.

Power-point slides provided basic material 

Supplemented by web-based articles & notes. 

Slide 8© June 08, Six Sigma Publishing.

The Normal DistributionThe Normal Distribution

Imagine a process producing a product that requires 
a specification of 49.75 ± 0.5.  Assume

process mean = 49.79mm and stdev. = 0.4mm

Assuming the distribution is approximately normal we 
can represent the situation as follows:

Lower Spec

49.25

Upper Spec

50.2549.79

Good Product

Training MaterialsTraining Materials



Measures of SuccessMeasures of Success

• Transfer of Learning

• Behavioural Change
− Individual
− Organisational

• Demonstrable Benefits – Outcomes

• Pathway Forward



Accountability & AssessmentAccountability & Assessment

• Participation
− Training Program
− Identified Project
− Mentoring

• Knowledge
− Usage
− Understanding

• Achievement
− Project
− Behaviour



Certificate of ParticipationCertificate of Participation

• Requirements:
− attendance at 75% of the training sessions;
− satisfactory completion of 80% of the practical 

worksheets involving computer analysis of 
specific data sets;

− active involvement in at least one of the projects 
designed to accompany the training program;

− participation in the preparation and presentation of 
project reports at various stages throughout the 
life of the project.



Certificate of CompetencyCertificate of Competency

• Only undertaken by request, and took the form of 
a 45 minute, one-on-one “interview” with the 
trainer; in effect an oral examination. 
− speak to a topic of their choosing as well as one 

selected by the interviewer;
− answer various questions about any of the topics 

covered;
− interpret computer output in the context of the 

workplace;
− use Minitab to perform various analytical tasks 

given some workplace data.

• Each participant was provided with a copy of the 
expected question types before hand.



Questions . . .Questions . . .
• Select one of the topics covered and explain what 

you know about it.
• Questions selected according to participant level
• Satisfactory response to at least 1 question from 

each of the topics covered.

− What is the purpose of . . .

− Describe how you would do . . . 

− Outline a situation where it might 
be appropriate to do . . . 

•• EDAEDA

•• GR&RGR&R

•• CapabCapab StudyStudy

•• HistogramHistogram

•• Pareto ChartPareto Chart

•• Time Series Plot Time Series Plot 



Interpreting OutputInterpreting Output

• Here is some Minitab output from an analysis of 
data collected from your workplace. 
− What statistical tool is this an example of?
− What does it tell you?
− When might you use a tool such as this?
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Capability With MinitabCapability With Minitab

• Here is some data from your workplace.   
Use MINITAB to obtain (& explain)
− descriptive stats
− boxplots
− histogram
− normality test
− scatterplot
− etc.



More Questions . . .More Questions . . .

• Give me an example that shows the difference 
between categorical data and continuous data.

• Give me an example of when it might be 
appropriate to do a time series analysis

− When would you do a . . .

− What are you looking for when you 
do a . . . . 

− What do you need to be careful of 
when you do a . . . 

• Paired t-test

• ANOVA

• Chi-Square Test

• Correlation or 
Regression

• DOE 

•• Paired tPaired t--testtest

•• ANOVAANOVA

•• ChiChi--Square TestSquare Test

•• Correlation or Correlation or 
RegressionRegression

•• DOE DOE 



Assessment ResultsAssessment Results

Nested
GR&R

ANOVA
Cap

Cap
Regr

EDA
CapFamiliar Topic

***
**

***
**

**
***
**

***
***
***

Where is categorical data used?
Where is continuous data used?
What does the stdev measure?
What does the mean measure?
How do we know if the data is normal?
Why do we want to know if the data is normal?
What’s a histogram?  Boxplot?  Bar Graph?

Exploratory Data 
Analysis

**
**

******
***

***
***

What part of the process are you most familiar?
What are the KPIV’s & how are they measured?
What are KPOV’s & how are they measured?

Process 
Characterisation

CMSPAMPKCommentsGeneral Topic
Group BGroup A

• Assessment Details:         
* - needed help;     ** - good working knowledge;     *** - strong understanding



Assessment ResultsAssessment Results

***
**

***
**

**
***
**

***
***
***

Pareto (Stoppages)
1-Way ANOVA (Fill by Machine)
2-Way ANOVA (Fill by Mach & Head)

**
**

******
***

***
***

Descriptive Stats (Fill by Machine)
Histogram (with normality test)                  
Boxplots of Moisture by Pallet
Scatterplot of SubA by SubB

CMSPAMPKTasks
Group BGroup A

• Minitab Tasks:         
** - needed some help;     *** - unassisted



My EvaluationMy Evaluation

• Trainer Comments:
− Ex u/standing & appreciation of need & usefulness of tool

− Strong u/standing & appreciation of tools; realises power of 
applying tools; awkward expression at times.

− V.good u/standing & appreciation of tools; quiet confidence in 
use; good role model/mentor potential.

− Ltd u/standing; basic working knowledge; doesn’t appreciate 
or u/stand need for tools 

− Very strong knowledge in many areas;  keen to apply; 
excellent attitude; sees value & potential



Their EvaluationTheir Evaluation

• Trainee Comments:
− Great value personally, but needs project running alongside; 

Prefer individual carry their own project rather than group 
effort

− Appropriate content, ex reference when reviewing post trng.
− A/B break-up v.good & good timetabling (1/2 day sessions)
− Waste of time and money
− Can see the value, but felt a bit left behind; need slower pace;
− More exercises/homework with fully worked answers
− Value for $; gets to the nuts & bolts and enables you to see 

diff’s b/w issues that do & don’t count.



Changes in BehaviourChanges in Behaviour

• Project Scoping

• Communication – Reporting back

• Flow-On Effect – to other issues/projects

• Further Training (or re-training . . . )

• In-House Mentoring/Training


