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1. PURPOSE STATEMENT

This course presents the Six Sigma methodology and its application in the industrial and business environments
with particular reference to solving problems and eliminating issues that affect variability and quality of processes
and outcomes. Although statistics are commonly used in Six Sigma, the primary focus of the course will be on
the five-phase process (DMAIC) used in the methodology rather than on statistical methods. Students will learn
what each of the phases entails and what actions need to be taken during during each phase in order to complete
a successful Six Sigma project both from a theoretical and practical perspective.

2. MODULE OBJECTIVES

The students will be able to:

¢ Understand the Six Sigma Methodology: Participants will be able to explain the core principles
and concepts of Six Sigma, including DMAIC (Define, Measure, Analyze, Improve, Control) and
DMADYV (Define, Measure, Analyze, Design, Verify).

e Identify Process Improvement Opportunities: Learners will be equipped to identify and evaluate
areas for process improvement within their organization using Six Sigma tools and techniques.

o Data Analysis Skills: Participants will gain proficiency in collecting and analyzing data to drive
decision-making and measure process performance.

e Application of Statistical Tools: Students will learn how to use various basic statistical tools and
techniques commonly used in Six Sigma projects.

e Project Management: Learners will understand the fundamentals of managing a Six Sigma pro-
ject, including project selection, team dynamics, and effective communication.

e Customer Focus: Participants will be able to articulate the importance of understanding cus-
tomer needs and expectations as a foundation for process improvement.

e Cultural Change: Learners will understand how to foster a culture of continuous improvement
within their organization and effectively engage employees in Six Sigma initiatives.

¢ Implementation of Solutions: Students will learn how to develop, implement, and control process
improvement solutions based on data-driven decision-making.

e Critical Thinking: Participants will enhance their critical thinking skills to solve complex problems
using Six Sigma methodologies.

3. OUTLINE OF THE COURSE

Within a manufacturing or technical or operations environment:

Introduction to Six Sigma

e History and evolution of Six Sigma
e Overview of Six Sigma principles
e Importance of quality management in organizations

Six Sigma Methodologies
DMAIC (Define, Measure, Analyze, Improve, Control)

o Define the problem and project goals.
e Measure current process performance.
e Analyze data to identify root causes of issues.
e Improve processes using data-driven solutions.
e Control improved processes to sustain gains.
o DMADV (Define, Measure, Analyze, Design, Verify)
o Focus on designing new processes or product development.



iii.  Roles and Responsibilities

e Overview of Six Sigma belts (Yellow Belt, Green Belt, Black Belt, Master Black Belt)
o Responsibilities and skills required for each belt level

iv.  Define Phase

Identification and articulation of project goals
Definition of project scope and objectives
Voice of the Customer (VOC) analysis

Project charter development

v. Measure Phase

Process mapping techniques (SIPOC diagrams, flowcharts)
Data collection methods and strategies

Selecting appropriate metrics (KPls)

Baseline performance measurement

vi. Analyze Phase

Root cause analysis (Fishbone diagram, 5 Whys)
Descriptive statistics and analysis

Hypothesis testing

Identifying process variations and defects

vii.  Improve Phase

Generating solution ideas (brainstorming, affinity diagrams)

Evaluating and selecting solutions (cost-benefit analysis, feasibility studies)
Implementation of solutions (PDCA cycle)

Pilot testing and validation of improvements

viii. Control Phase

Development of control plans

Statistical process control (SPC) techniques

Control charts and process monitoring

Sustaining improvements and continuous monitoring

ix. Tools and Techniques

e Overview of key tools used in Six Sigma, including:
o Pareto analysis
Histogram and scatter plots
FMEA (Failure Mode and Effects Analysis)
Lean principles and waste reduction techniques

o O O

X.  Cultural Change and Leadership

Building a Six Sigma culture within an organization
Change management principles.

Leadership and team dynamics in Six Sigma projects
Engaging employees and stakeholders



4. Course Intended Learning Outcomes and their Contribution to Program Intended

Learning Outcomes / Program Goals

Program Intended Learning Outcomes

Course Intended Learning Outcomes

After completion of the program the students
will be able...

After completion of the course the students will be able...

Responsible leadership in organizational contex

ts

1.1 ...to demonstrate their solid knowledge of nu- | Understand the Six Sigma Methodology: Participants will be able
merous relevant management principles. They | to explain the core principles and concepts of Six Sigma, including
are able to explain and discuss them discern- | DMAIC (Define, Measure, Analyze, Improve, Control) and DMADV
ingly. (Define, Measure, Analyze, Design, Verify).

1.2 ...toapply management principles within an or-
ganizational context.

1.3 ...to reflect discerningly and critically on di-
verse management principles within an organ-
izational context.

1.4 ... to understand and deal with the challenges
of ethics and sustainability for responsible
business operations and are able to deal with
them.

2 Creative problem solving skills in a complex business environment

2.1 ...to recognize and define problems as well as | Identify Process Improvement Opportunities: Learners will be
assess their importance. equipped to identify and evaluate areas for process improvement

within their organization using Six Sigma tools and techniques.

2.2 ...to analyse complex in-company and inter- | Customer Focus: Participants will be able to articulate the im-
company problems and challenges from differ- | portance of understanding customer needs and expectations as a
ent perspectives and/or within an international | foundation for process improvement.
context. Cultural Change: Learners will understand how to foster a culture

of continuous improvement within their organization and effectively
engage employees in Six Sigma initiatives.

2.3 ...to independently develop creative solutions
to complex in-company and inter-company
problems and challenges.

2.4 ...toclarify successfully complex problems and
solutions to both experts and laymen.

3 Creative problem solving skills in a complex business environment

3.1 ...to demonstrate their knowledge of research
methods relevant to engineering and manage-
ment as well as their advantages and disad-
vantages.

3.2 ...to successfully apply research methods rel-
evant to engineering and management.

3.3 ...to implement relevant research methods in
such a way as to deliver reliable and innovative
results.

4 Interface expertise in the technical-economic field

4.1  ...toutilise well-founded knowledge in the tech- | Data Analysis Skills: Participants will gain proficiency in collect-
nical and economic fields for the integrative so- | ing and analyzing data to drive decision-making and measure pro-
lution of complex tasks. cess performance.

4.2 ... to apply the methods of project manage- | Application of Statistical Tools: Students will learn how to use
ment and successfully organise, implement | various basic statistical tools and techniques commonly used in Six
and manage projects. Sigma projects.

4.3 ... to develop and evaluate alternative solu- | Implementation of Solutions: Students will learn how to develop,

tions, taking into account various specialist dis-
ciplines, and to implement them in integrated
overall solutions.

implement, and control process improvement solutions based on
data-driven decision-making.




5. Teaching and Learning Approach

The role of the lecturer will only be that of a facilitator. It is expected of students to prepare thoroughly
and to participate actively during classes. It is expected of students to be able to access the Internet
because management related articles and other support material from the Internet would be discussed
during classes.

Please note

- Class attendance is critical to your success in this course.
- You are encouraged to participate in class discussions — this is your opportunity to learn as much as
possible.

- Arriving late at classes will not be accepted.

- To avoid disruption, no student will be admitted to the lecture room after 5 minutes have elapsed.

- Please contact the Faculty Officer should you have any administration related problems

- If you miss a test, due to illness or exceptional circumstances, you will be able to re write the test.

- Please refer to the faculty prospectus for the institutions’ rules and regulations.

- Cell phone use is not allowed during class time

- PowerPoint presentations of work lectured in class will not be provided to students

General

- Students are expected to prepare specific work for each lecture according to the given schedule.

- Ensure that you are registered for the correct modules.

- Students must display their student cards when using the computer labs.

- Computer lab rules will be strictly enforced; lab rules are displayed in the various labs.

- It is the students’ responsibility to ensure that they have the correct exam dates. The first exam time-
table is a provisional timetable only; it will change. Students must read e-mail notifications.

Projects and Assignments

- Projects and assignments must be typed.

- Deadlines must be met or a nil mark will be allocated.

- Projects and assignments must be completed in the accepted format

- No projects, assignments etc may be e-mailed.

- No work may be copied directly from the internet, students who previously completed the subject, or
any other source.

- All sources must be referenced according to the prescribed method.

6. Literature and Course Materials
Prescribed references:

Pakdil, F. Six Sigma for students. Palgrave MacMillan. Cham, Switzerland
Van der Merwe, K.R. FMEA. CIRG Publishing. Port Elizabeth, South Africa.

7. Assessment

FORMATIVE ASSESSMENT

Formative assessment shall take place in the classroom environment by means of the stu-
dents’ ability to answer questions posed in the lectures (mostly verbally), and from feedback
asked of them to indicate whether they feel comfortable with a particular section of work. This
assessment shall only be used to gauge whether the learners are keeping pace with the lec-
turer, and for feedback purposes, and such that the lecturer can make adjustments to his
presentations to guide students more effectively in areas where they appear to be less com-
petent, or allocate more lecture/tutorial time to those areas.



SUMMATIVE ASSESSMENT
Summative assessment shall take place in various environments by means of the following
(not all necessarily apply):

Theory tests
Assignments
Tutorials
Practical tests
Examination

WEIGHT OF ASSESSMENTS
The various assessments will contribute as follows toward the final summative mark.

Class Tests Assignments Practical Tests Project Work Examination Total
20 0 40 0 40 100%
8. Schedule
TBA

9. Academic Integrity and Student Responsibility

Students play a critical role in maintaining academic integrity and are expected to adhere to the
following responsibilities:

i.  Understanding Institutional Policies: Familiarize yourself with your institution's academic
integrity policies and procedures, including definitions of academic dishonesty (plagiarism,
cheating, fabrication, etc.).

ii.  Submitting Original Work: Ensure that all assignments, projects, and examinations repre-
sent your own efforts. Avoid copying others' work or using unauthorized resources.

iii.  Proper Attribution: When using the ideas, words, or creations of others, always provide ap-
propriate citations and attribution according to the required referencing style (APA, MLA,
Chicago, etc.).

iv.  Seeking Clarification: If unsure about what constitutes academic dishonesty or how to
properly acknowledge sources, ask instructors or academic advisors for guidance.

v.  Reporting Violations: Should you witness or suspect academic dishonesty, report it to the
appropriate authority within your institution. This helps maintain a fair academic environ-
ment.

vi.  Collaboration within Limits: Understand the guidelines for collaboration on group projects
and discussion assignments, knowing when it is appropriate to work with others and when
you should work independently.

vii.  Practice Ethical Conduct: Develop and maintain ethical study practices, including time
management and preparation for examinations, to minimize the temptation to engage in
dishonest behavior.

viii.  Respect for Intellectual Property: Acknowledge and respect the intellectual property rights
of others, both in your work and in your interactions with fellow students.

10.Code of Conduct for Students

Link to the Code of Conduct for online Teaching



https://e-campus.hs-pforzheim.de/business_pf/digital_learning_tools_links

11.Teaching Philosophy

The role of the lecturer will only be that of a facilitator. It is expected of students to prepare thoroughly
and to participate actively during classes. It is expected of students to be able to access the Internet
because management related articles and other support material from the Internet would be discussed
during classes.

Please note

- Class attendance is critical to your success in this course.

- You are encouraged to participate in class discussions — this is your opportunity to learn as much as

possible.

- Arriving late at classes will not be accepted.

- To avoid disruption, no student will be admitted to the lecture room after 5 minutes have elapsed.

- Please contact the Faculty Officer should you have any administration related problems

- If you miss a test, due to illness or exceptional circumstances, you will be able to re write the test.

- Please refer to the faculty prospectus for the institutions’ rules and regulations.

- Cell phone use is not allowed during class time

- PowerPoint presentations of work lectured in class will not be provided to students

General

- Students are expected to prepare specific work for each lecture according to the given schedule.

- Ensure that you are registered for the correct modules.

- Students must display their student cards when using the computer labs.

- Computer lab rules will be strictly enforced; lab rules are displayed in the various labs.

- It is the students’ responsibility to ensure that they have the correct exam dates. The first exam time-
table is a provisional timetable only; it will change. Students must read e-mail notifications.

Projects and Assignments

- Projects and assignments must be typed.

- Deadlines must be met or a nil mark will be allocated.

- Projects and assignments must be completed in the accepted format

- No projects, assignments etc may be e-mailed.

- No work may be copied directly from the internet, students who previously completed the subject, or
any other source.

- All sources must be referenced according to the prescribed method.



