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Six Sigma Green Belt

Ireland’s Largest Online Provider of Accredited Engineering Degrees

The Six Sigma Green Belt course is delivered over a full academic year
from September — May. The programme comprises of three modules
which are as follows:

e Six Sigma I (Introduction & Quality Tools)

e Six Sigma II (Applied Statistical Control)

e Six Sigma III (Work Based Project)
The delivery of the six sigma modules I & II in parallel with the six
sigma project allows the student to use the tools for a real life project
thus gaining a better understanding of the six sigma methodology. This
‘learning by doing’ approach also allows for better integration of the
tools into the students workplace. Full details of each module are at the
end of this document.
Delivered using the latest internet technology, the IT Sligo on-line
learner has the option of logging on live or retrieving the recorded
lecture at a time which best suits their requirements. The student attends the virtual classroom where they
can see and hear the lecturer and ask questions. On-line learning provides a secure, interactive
environment that includes learning modules, exercises, and assessments with support from the lecturer as
required. With over two million people at work in Ireland and unable to attend full time courses, online
learning will mean the student can watch the lecture when and where they want. As all the classroom
work can also be conducted "off-line", the students schedule is very flexible.

The three modules followed by the 1 day workshop cover the requirements of the Six Sigma Green Belt
award. This flexible approach will allow for cost savings and participation at all levels within the
organisation from supervisor and technician through to engineering and management level.

Six Sigma Green Belt Course

L " $ $
#
Six Sigma | (Introduction & Quality Sep 22nd — Dec
Tools) > 638 395 6 Months 2008
Six Sigma Il (Applied Statistical
Control) 5 658 395 6 Months Jan — May 2009
Six Sigma Il (Work Based Project) Sep 22" - May
5 658 395 12 Months 2009
e W () "0%*& et
External Six Sigma Green Belt
Exam & Workshop N/A €200 €200 1 Day June 2009

Note: * Discount applies for students where their company becomes a member of ULearning Skillnet. Further details below.

For example, students who just want an introduction to Six Sigma at the Green Belt level could take Six
Sigma I. If more detailed Six Sigma statistical knowledge is required, students could then take Six Sigma
IT and Six Sigma III. Students would also attend a workshop in IT Sligo in September where they would
receive training on the online learning system Moodle and an introduction to their Six Sigma lectures.
The costs shown above include course fees, examinations fees, access to the online lectures, access to the
Learning Management system Moodle where course notes and reading material are provided. The only
additional cost for the student is the cost of textbooks and Minitab software which is estimated to be
approx €150 per student.
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Six Sigma Green Belt

Ulearning Skillnet
Employees from the ULearning Network Group member companies are eligible for a 40% tuition
discount. To receive the discount, your organisation must be registered as a member of the ULearning
Network. In order to join the network your company representative must agree to the following criteria:
e Company must meet the Skillnets participation criteria - i.e. Not public sector companies and must
provide financial support for student fees.
Company must agree to have representation on the ULearning Steering Group
Attend meetings where possible, or send representative
Participate in discussion forums, emails etc.
Willing to be listed as a ULearning Member Company
Support ULearning evaluators when required
Consider becoming industry mentor for student projects
Active participation on any ULearning marketing campaigns, workshops, launches etc.
Co-operate with Skillnets Manager with reference to completing company profile forms to enable
network to address future needs
e Consider facilitating individuals who participate from their organisation on courses with study
leave, exam leave, shift patterns, etc.
e Further information from: Email: Info@ulearning.ie

Six Sigma Green Belt Exam
Certification to Green Belt is organised through an Irish based training company. The Green Belt fee of
€200 covers a 1 day workshop for Green Belt exam revision along with the cost of the exam. It includes:
e Set of notes to cover the Green Belt exam material
Sample Set of Exam Questions
Access to On Line Study Guide
Access to On Line Examination
Green Belt Certification based on successful completion of the examination.

Note that this exam is in addition to the normal HETAC accredited end of semester exams which are held
by IT Sligo.

Programme Duration

It is envisaged that the programme could be completed in either 6 months or 12 months part time
depending on how many modules the student wishes to take. The work-based project module would be
completed simultaneously with the Six Sigma modules.

Regional Exam Centres

Exams are held in January and May each year following completion of each module. IT Sligo currently
have exam centres based in Sligo, Dublin and Cork so students located throughout the country are no
more than a 2 hour drive from a centre.

Mode of Delivery

Lectures are delivered via the internet from 6pm — 9pm in the evening during term time. Each module
would require 1-2 hours of live lectures each week supplemented by lecture notes, reading material, group
assignments, online discussion forums and quiz’s. As all lectures are recorded, the student does not have
to attend the live lecture. Follow up questions can be emailed to the lecturer or posted to the Forums on
Moodle, the learning management system which all students can access.

Students may also attend our annual 1 day induction training held during the third week of September at
IT Sligo where they would meet their fellow classmates and lecturers. They would receive training on the
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Six Sigma Green Belt

Online learning system Moodle and have a Six Sigma workshop on each module they are studying. The
theoretical aspects of the modules would be delivered using the existing On-Line Distance Learning
system currently employed by IT Sligo.

Academic Qualification - Courses HETAC Accredited

The Six Sigma modules are HETAC accredited at Level 7 at 5 credits each. This means that a student can
study for an online degree program which is both nationally and internationally recognised. The on-line
student sits the same exam as the full time student and is awarded the same qualification.

Further Study Options

As IT Sligo already offer online programs from Levels 7 -9 on the National Qualifications Framework
(NQF), there will be a progression path for those students who pass the modules and wish to continue on
with a degree in Quality or Manufacturing Management. Students who meet the eligibility criteria to
enter the full degree programme can therefore upgrade skills in specific areas while still earning credits
towards a final degree award. On successful completion of the three Six Sigma modules, the student will

receive 15 credits at Level 7.

Module Syllabi

The following is a detailed syllabus of each module on the Six Sigma Green Belt Course

B

“ A

1. Use and apply the basic problem solving

Lectures and

Assignment and Final

techniques of quality to analyse data. Tutorials Examination
2. Apply qualitative tools for problems Lectures and Assignment and Final
solving, prioritising problems and Tutorials Examination

improving processes.

3. Develop, plot and analyse both variable

Lectures and

Assignments and Final

and attribute Shewhart control charts. Tutorials Examination

4. Conduct process capability analysis and | Lectures and Assignments and Final
develop the capability indices. Tutorials Examination

5. Apply the principles of acceptance Lectures and Assignments and Final
sampling. Tutorials Examination

6. Develop a Single sampling plan using Lectures and Assignments and Final
statistical tables and compute its OC Tutorials Examination

curve.

7. Explain the Six Sigma concepts

Lectures and
Tutorials

Assignments and Final
Examination

I )
! Iy ;

Histograms: How to prepare and use a Histogram. Mean, Mode, Median. Meaning of variation.
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Cause and Effect Diagrams : Making CE diagrams. How to use CE diagrams.

Check Sheets : Function of check sheets. Types and uses of check sheets.

Graphs : Types of graphs. How to make and use graphs.

Pareto Analysis : How to make and use a Pareto diagram. Inclusion of cost on y-axis.

Scatter Diagrams :How to make and use a scatter diagram. The meaning of correlation
Boxplots : How to make and use boxplots. Comparing batches of data using boxplots.
Stem-and-Leaf Displays :How to make and use stem-and-leaf displays to see patterns in data.

1 -
Brainstorming and Nominal Group Technique.
Affinity diagram — gathering and grouping ideas
Interrelationship Diagrams — looking for drivers and outcomes
Radar Chart — rating organisation performance
Force Field Analysis — positives and negatives of change
Tree Diagram — Mapping the tasks for implementation
Prioritisation matrices — weighing options

) -
X and R variable control chart. Attribute control charts i.e. p, np, ¢ and u charts. Rules for
identifying whether the process has gone out of control.

# *& -
Meaning of C,and C, . How to calculate capability indices using both the X and R method and
also probability plots.

* *

Principles of Acceptance sampling. Single sampling plans and their associated OC curves. Use of
statistical tables to develop both the sampling plan and the OC curve.

*

Overview of Six Sigma, Key concepts of Six Sigma. The Six Sigma Methodology — DMAIC. The
+1.5 Sigma Dirrift.

& O

- ) # & ) 1
Paul A. Keller, | Six Sigma Demystified McGraw-Hill 2004
Thomas 450 pages Professional
Pyzdek ISBN:0071445447
- ) #H & ) 1
Amsden, SPC Simplified: Practical Steps | Productivity Inc. 1998
Robert T., to Quality
Butler,
Howard E.,
Amsden,
Davida M.
Norton, Mick A Quick Course in Statistical Prentice Hall 2005

Process Control
Wheeler, Advanced Topics in Statistical SPC Press 2004
Donald Process Control
Warren, Statistics for Six Sigma Made McGraw-Hill 1999
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Brussee

Easy

Brassard, M.

The Memory Jogger — A pocket
guide of tools for continuous
improvement and effective
planning,

Goal/QPC

1994
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1. Use short run SPC and individual Lectures and Assignments and Final
measurement control charts.. Tutorials Examination
2. Apply the ANSI/ASQ Z1.4 Attribute Lectures and Assignments and Final
Sampling Plan. Tutorials Examination
3. Explain the ANSI/ASQC Z1.9 Variable Lectures and Assignments and Final
sampling plan Tutorials Examination
4. Identify the different sampling methods Lectures and Assignments and Final
appropriate for particular situations. Tutorials Examination
5. Use Minitab to plot, analyse and graph Lectures Assignment work
data
6. Develop Control Charts with Minitab Lectures Assignment work
! &

Detailed interpretation of control chart patterns. Introduction to average run length and setting of
sampling periods. (6 Hours)

Median and Range chart, X and s chart, charts of moving averages, short run SPC, charts for individual
measurements. Use of statistical software to chart data. (15 Hours)

Implementation of an SPC program. SPC implementation case studies. Selection of most appropriate
control charting technique based on an analysis of the economic and practical difficulties. (7 Hours)

*

Sampling methods. Practical difficulties of obtaining random samples of discrete materials. Introduction
to bulk sampling. (6 Hours)

Selection and use of sampling plans from ANSI/ASQC Z1.4. Introduction to sampling by variables using
ANSI/ASQC Z1.9. (14 Hours)

' # i3

Entering data into Minitab. Copying and pasting from and to Excel
Plotting and editing graphs in Minitab

Generating reports with Minitab.

Use of Minitab to plot data eg. Scatter diagrams, Histograms

Use of Minitab to plot X and R Control chart data

Plotting attribute Control charts with Minitab

www.itsligo.ie/online
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- ) #& ) 1
Alwan, Layth C. | Statistical Process Analysis McGraw-Hill 2000
Banks, Jerry Principles of Quality Control John Wiley & Sons 1989
Oakland, John Statistical Process Control, Butterworth-Heinemann | 2004
Ltd

Ledolter, J. and | Statistical Quality Control : McGraw-Hill 1999
Burrill, C., Daisy | Strategies and Tools for

Continual Improvement,
Sower, V., An Introduction to Quality Prentice Hall 1999
Savoie, Michael | Management and
J., Renick, Engineering
Stephen,
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The work-based project aims to provide students with the opportunity to apply and integrate skills and
knowledge they have gained on the program. The project(s) will be undertaken by the student and
should address a substantive issue in the workplace. The project(s) will test the student’s ability to
define a real-life problem of concern to the organisation, design a strategy for addressing the problem,
gather data, formulate and evaluate options and make recommendations. While it is recommended that
the problem is addressed as part of a cross-functional team, it is important that the student makes a
significant contribution to the success of the project.

Students will be given the opportunity to reflect on the strengths and weaknesses of their own
leadership and communication skills, and those of the organisation with recommendations for change
identified.

6

On completion of this module the student will be able to

1. Identify a problem which needs to be addressed of importance to the organisation.

2. Utilise an appropriate structured problem solving methodology to address the problem with
realistic, interim and overall project objectives.

3. Be able to work as part of a cross-functional team to address the problem.

4. Demonstrate knowledge of leadership, people management, and change management skills.

5. Present project results with Executive Summary, Conclusions and Recommendations to
management.

The student should bring the learning from the subjects covered in the course to conceive, define and agree a
project which is work based and relevant to the subject matter. A mentor will be assigned to each project, which
may be individual or group projects.

The mentor will act as a guide in agreeing the relevance, and scope of the project, and monitor the progress on a
regular basis. Updates will be sent to the mentor on an agreed basis.

There will be an interim and final presentation on the project to which marks will be awarded.

5,0 5 , D 6
6 L 5 r .,
1. Identify a problem which needs to | Reading, lecture, case studies. Company and College supervisors
be addressed of importance to the review and agreement of project
organisation. definition, objectives and plan.
2. Utilise an appropriate structured Reading, lecture, case studies, Interim report and presentation and/
problem solving methodology such project work. or company Visit.
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as Six Sigma to address the problem
with realistic, interim and overall
project objectives.

3. Be able to work as part of a cross- | Reading, project work, class Interim report and presentation and/
functional team to address the discussion. or company visit.

problem.

4. Demonstrate knowledge of Reading, project work, class Interim report and presentation and/
leadership, people management, and | discussion. or company Visit.

change management skills.

5. Present project results with Project work, report preparation. | Final report and presentation and / or
Executive Summary, Conclusions company Visit.

and Recommendations to

management.

5

Students will be expected to maintain a log book as they progress through the project, detailing what
has been covered and will aid in completion of their report.

Interim Report and Final Report in a structured format using Microsoft Word. The Final report should
be at least 3000 words and contain the following major sections.

. Executive Summary

Background & Objectives

Method

Results

Conclusions & Recommendations

Students will have to present interim and final results in a 20 minute power point presentation with 10 minutes
for Questions.

/ /
5, , 7

Writing Winning Reports Janeczko, Paul B. New York : Scholastic 2003.
And Essays Reference.

Project Management : The | Gray, Clifford F. Boston : McGraw- 2006.
Managerial Process Hill/Irwin.
Effective Communication Van Emden, Joan. Basingstoke : Palgrave. 2001.
For Science And Technology

, T,
Case Studies, review of literature of similar type projects. Supervisors will guide students in the skills
and techniques required for definition of the project, work planning and the written reports and
presentations. However, the planning logistics and execution will be undertaken by the student. On
completion of the interim and final phases of the project, the student will present reports to the
company. The format of the report is outlined in the 8 9 section above but may
be varied by the lecturer.
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