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Advanced Statistical

Process Gontrol (SPC)
Program

Mastering Data-Driven Excellence in
Process Optimization
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N\ This course is designed to elevate your skills in SPC,
providing you with a deep understanding of
statistical methods to enhance process control in
various industries. From beginners to seasoned
professionals, this program will guide you through
practical applications, real-life examples, and
interactive modules to ensure a comprehensive and

engaging learning experience.
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Course Objectives

Understand the fundamental principles
of Statistical Process Control.

Apply advanced statistical techniques
to analyze and improve processes.

Implement SPC tools for real-time
monitoring and control.

Interpret and communicate SPC results
effectively.

Troubleshoot common challenges in
SPC implementation.

Utilize SPC for continuous improvement
and optimization.
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« Gain a competitive edge in your industry by

mastering advanced SPC techniques.

- Improve decision-making processes through

data-driven insights. -

« Enhance your problem-solving skills in process

optimization.

Acquire practical knowledge applicable across
diverse sectors.
Boost your career prospects with a specialized

skill set.



¢) KLCC ACADEMY

ourse Modules

1.Basic concepts and historical overview.

2.Importance of SPC in quality management.
3.Interactive exercise: Building your first control
chart.

1.Probability distributions and their role in SPC.
2.Central Limit Theorem and its implications.
3.Code block: Calculating probabilities using Python.

1.Types of control charts and their applications.

2.Analyzing process variation.

3.Real-life case study: Identifying outliers in a
manufacturing process.

1.Multivariate control charts.

2.Time-weighted control charts.

3.Code block: Implementing multivariate control
chartsin R.

1. Assessing process performance.

2.Cp, Cpk, and Ppk indices.

3.Hands-on activity: Calculating process capability
using provided datasets.

1.Common pitfalls and how to avoid them.

2.Successful SPC implementation strategies.

3.Group discussion: Sharing experiences and
insights.
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Who Shovuld Join
This Course

. Enhance your ability to ensure product and process
quality through advanced statistical methods.

. Develop a deeper understanding of statistical tools
to derive valuable insights from process data.

. Acquire advanced SPC techniques for continuous
optimization and efficiency gains.

. Equip yourself with data-driven skills to make
informed decisions and drive organizational
success.
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Module1:
Introduction to SPC

Lesson 1: Basic Concepts and Historical Overview

Objective :

Understand the foundational concepts of Statistical Process Control
(SPC) and gain insights into its historical significance.

Content :

We'll kick off by exploring the basic principles that form the backbone
of SPC. Concepts like variation, common causes, and special causes
will be demystified, setting the stage for deeper learning. Through a
historical overview, we'll trace the evolution of SPC and understand its
transformative impact on industries. Engage in an interactive exercise
to build your first control chart, connecting theory to practical
application.
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Module1:
Introduction to SPC

Lesson 2 : Importance of SPC in Quality Management

Objective :

Recognize the critical role of SPC in maintaining and enhancing product
and process quality.

Content:

Delve into the significance of SPC in quality management systems.
Understand how SPC acts as a proactive tool to identify and address
variations in processes, ensuring consistent and high-quality outputs.
Real-life examples will be explored to illustrate the direct impact of
SPC on reducing defects and enhancing overall product quality.
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Module1:
Introduction to SPC

Lesson 3 : Interactive Exercise - Building Your First Control Chart

Objective :

Apply the acquired knowledge to construct a control chart, a
fundamental tool in SPC.

Content:

Get hands-on with SPC by participating in an interactive exercise.
Using provided datasets, you'll step through the process of building
your first control chart. This practical activity reinforces theoretical
concepts and ensures you're ready to use this essential SPC tool in
real-world scenarios.
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Module 2
Statistical Foundations

Lesson 1: Probability Distributions and Their Role in SPC

Objective :

Grasp the fundamentals of probability distributions and their relevance
in Statistical Process Control.

Content :

Dive into the world of probability distributions and understand how
they underpin statistical analyses in SPC. Concepts such as normal,
binomial, and Poisson distributions will be explored. Practical
examples will illustrate how different distributions manifest in real-
world scenarios. Get ready for a code block session using Python to
calculate probabilities, bridging the gap between theory and
application.
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Module 2
Statistical Foundations

Lesson 2 : Central Limit Theorem and Its Implications

Objective :

Comprehend the Central Limit Theorem and its significance in statistical
sampling.

Content :

Unravel the mysteries of the Central Limit Theorem and discover how
it shapes our understanding of sample distributions. Explore the
implications of this theorem on the reliability of statistical analyses.
Engage in discussions on real-world scenarios where the Central Limit
Theorem plays a pivotal role. Through examples and analogies, solidify
your understanding of this fundamental concept.
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Module 2
Statistical Foundations

Lesson 3 : Code Block - Calculating Probabilities Using Python

Objective :

Gain practical experience by applying probability concepts using
Python.

Content :

In this hands-on session, we'll put theory into practice. Follow along in
a code block as we use Python to calculate probabilities based on
different distributions. This interactive coding exercise will strengthen
your programming skills and reinforce the theoretical foundations laid
out in the previous lessons.
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Module 3.
Control Charts and Variation Analysis

Lesson 1: Types of Control Charts and Their Applications

Objective :

Identify different types of control charts and understand their specific
applications in SPC.

Content :

Explore the world of control charts, from Shewhart charts to
Cumulative Sum (CUSUM) and Exponentially Weighted Moving
Average (EWMA) charts. Learn when and how to apply each type
based on the nature of the process being monitored. Real-life
examples will illustrate the effectiveness of different control charts in
various industries.
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Module 3.
Control Charts and Variation Analysis

Lesson 2 : Analyzing Process Variation

Objective :

Develop the skills to analyze and interpret variation within a process.

Content:

Delve into the analysis of process variation, understanding the signals
and patterns that control charts reveal. We'll cover common cause
variation and special cause variation, discussing their implications for
process improvement. Case studies will provide a practical
understanding of how to interpret control charts in real-world
scenarios.
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Module 3.
Control Charts and Variation Analysis

Lesson 3 : Real-life Case Study - Identifying Outliers in a Manufacturing Pocess

Objective :

Apply knowledge gained to a real-life scenario by identifying outliers in a
manufacturing process.

Content:

Immerse yourself in a hands-on case study where you'll use control
charts to identify outliers in a manufacturing setting. This practical
exercise bridges the gap between theory and application, preparing
you to handle real-world challenges in process variation analysis.
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Module 4 :
Advanced SPC Techniques

Lesson 1: Multivariate Control Charts

Objective :

Understand the significance of multivariate control charts and their
application in SPC.

Content :

Delve into advanced SPC techniques with a focus on multivariate
control charts. Explore how these charts extend beyond univariate
analysis to capture relationships between multiple variables. Real-
world examples will illustrate scenarios where multivariate control
charts provide deeper insights into complex processes.
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Module 4 :
Advanced SPC Techniques

Lesson 2 : Time-Weighted Control Charts

Objective :

Comprehend the concept of time-weighted control charts and their role
in dynamic processes.

Content :

Explore the dynamic nature of processes through time-weighted
control charts. Understand how these charts adapt to changes over
time, offering a more nuanced approach to process monitoring.
Engage in discussions on when and how to employ time-weighted
control charts for effective analysis.
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Module 4 :
Advanced SPC Techniques

Lesson 3 : Code Block - Implementing Multivariate Control Charts in R

Objective :

Gain practical experience by implementing multivariate control charts
using R.

Content :

Put your coding skills to the test in this interactive session. Follow a
code block in R to implement multivariate control charts, reinforcing
theoretical concepts with hands-on experience. This coding exercise
ensures you can confidently apply advanced SPC techniques in real-
world scenarios.
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Module 5:
Process Capability Analysis

Lesson 1: Assessing Process Performance

Objective :

Develop the skills to assess and measure the performance of a process.

Content:

Dive into the world of process capability analysis. Understand the
metrics used to assess how well a process meets specifications.
Concepts like Cp, Cpk, and Ppk indices will be demystified, providing
you with the tools to quantify and communicate process capability
effectively. Real-life examples will illustrate the practical application
of these indices.
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Module 5:
Process Capability Analysis

Lesson 2 : Cp, Cpk, and Ppk Indices

Objective :

Master the interpretation and application of Cp, Cpk, and Ppk indices.

Content:

Explore each process capability index in detail, understanding their
unique contributions to process analysis. Practical examples and case
studies will guide you through the calculation and interpretation of Cp,
Cpk, and Ppk, ensuring you can confidently assess and communicate
process capability.
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Module 5:
Process Capability Analysis

Lesson 3 : Hands-on Activity - Calculating Process Capability Using Provided Datasets

Objective :

Apply process capability analysis techniques to real-world datasets.

Content:

Engage in a hands-on activity where you'll calculate process
capability indices using provided datasets. This practical exercise
reinforces the theoretical concepts learned, allowing you to apply
process capability analysis in diverse scenarios.
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Module 6 ;

SPC Implementation Challenges and Best Practices

Lesson 1: Common Pitfalls and How to Avoid Them

Objective :

Identify common challenges in SPC implementation and learn strategies
to avoid them.

Content:

Explore the pitfalls that organizations may encounter during the
implementation of Statistical Process Control. Discuss real-world
examples and case studies to understand the root causes of common
failures. Learn practical strategies and tips to navigate through these
challenges successfully.
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Module 6 ;

SPC Implementation Challenges and Best Practices

Lesson 2 : Successful SPC Implementation Strategies

Objective :

Develop a strategic approach to successfully implement SPC in diverse
organizational settings.

Content :

Discover effective strategies for implementing SPC in various
industries. Understand how to tailor SPC to different organizational
cultures and processes. Engage in discussions on best practices,
drawing from successful implementations in different contexts.
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Module 6 ;

SPC Implementation Challenges and Best Practices

Lesson 3 : Group Discussion - Sharing Experiences and Insights

Objective :

Facilitate knowledge-sharing and collaborative learning through a
group discussion.

Content :

Cap off the course with a group discussion where participants share
their experiences and insights. Discuss challenges faced, successful
implementations, and lessons learned. This interactive session
provides a platform for networking and gaining diverse perspectives
on SPC implementation.
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BASIC PRINCIPLES FOR COURSE IMPLEMENTATION

A\ Active Engagement

« Actively participate in interactive exercises, case studies, and
discussions to reinforce theoretical concepts and enhance
practical application.

N\ Hands-On Coding

« Practice coding alongside theoretical lessons to strengthen
programming skills and bridge the gap between theory and
application.

A\l Collaborative Learning

- Engage in group discussions to share experiences and
insights, fostering a collaborative learning environment.

N\l Real-World Application

« Apply learned techniques to real-world scenarios through
case studies and practical exercises for better retention and
skill application.

N\ Continuous Improvement

- Embrace a mindset of continuous improvement, leveraging
SPC tools for ongoing optimization and efficiency gains in
your field of expertise.
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PRACTICAL TIPS FOR IMPLEMENTING THE COURSE

N\ Consistent Practice

- Regularly practice coding exercises and implement learned
concepts in real-world scenarios to reinforce understanding.

N\ Interactive Participation

. Actively engage in interactive elements, such as group
discussions and case studies, for a more immersive and
effective learning experience.

N\ Application Focus

. Emphasize the application of SPC tools and techniques to
practical situations, ensuring a hands-on approach to skill
development.

AN Peer Collaboration

. Collaborate with peers to exchange insights, troubleshoot
challenges, and gain a broader perspective on implementing
SPC in different contexts.

\J Reflect and Iterate

« Regularly reflect on your progress, identify areas for
improvement, and iterate on your understanding and
application of SPC principles for continuous growth.
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READING MATERIAL AND CASE STUDIES

Statistical Process Control

A comprehensive guide offering practical insights into implementing SPC,
bridging theory with real-world application.

Supplemental Resources

Access additional articles, research papers, and online resources to deepen
your understanding of specific SPC concepts and stay updated on industry
trends.

Case Study 1. Pharmaceutical Manufacturing Process Analysis

- Explore a case study on applying advanced SPC techniques to analyze
and optimize a pharmaceutical manufacturing process.

Case Study 2: Quality Improvement in Automotive Production

- Investigate how SPC tools were utilized to enhance quality control and
reduce defects in an automotive production line.

Case Study 3: Service Industry Process Optimization

- Examine a case study demonstrating the application of SPC in optimizing
processes within the service industry, showcasing its versatility beyond
manufacturing.
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Who We Are

KLCC ACADEMY an Accredited Education
Centre in Malaysia - provides an enriched
learning environment that has helped
countless students get ahead. Founded in
2013, the Academy is in heart of Kuala
Lumpur near the iconic KLCC - Petronas
Twin Towers (distance of 500m) and reflects
the diverse backgrounds and cultures of the
area.

We believe that education is a fundamental
right, and everyone should have access to
quality higher education. With this view in
mind, we strive to create opportunities for
those who have genuine aspiration and
honest intention, who seek high-quality
education, great academic experience,
unparalleled student services, globally
recognizable qualifications, and career
prospects post qualification after studying in
their chosen destination countries.
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Address :

D-3-8, 3rd Floor, Block D, Megan Avenue 1,
189 Jalan Tun Razak 50400 Kuala Lumpur
Malaysia

Phone Number :
+603 2181 6380

WhatsApp :
+6011 20611832

Email :
training@klcc-skills.edu.my
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