KSA-C081

¢) KLCC ACADEMY

Statistical Process
Control (SPC)

Mastering Quality Assurance
Through Data Analysis




é) KLCC ACADEMY

Introduction

where you'll learn the art and science of monitoring,
controlling, and improving processes to ensure quality and
efficiency. This course will equip you with the essential tools
and techniques to analyze data, detect variations, and
make informed decisions to enhance process performance.
Whether you're a novice seeking to understand the
fundamentals or a seasoned professional aiming to sharpen
your skills, this course will take you on a journey through the
principles and practices of SPC, empowering you to drive
continuous improvement in any industry.
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Course Objectives

| 1 Understand the fundamental concepts
of Statistical Process Control.

Learn how to collect, analyze, and
interpret data for process improvement.

Gain proficiency in using control charts
to monitor process stability and detect
deviations.

Acquire skills to identify and address
common causes of variation.

Explore advanced SPC techniques for
process optimization and quality
enhancement.

Apply SPC principles in real-world
scenarios to drive tangible results.
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Develop a solid foundation in Statistical Process
Control.

Enhance your problem-solving and decision-
making abilities.

Improve process efficiency, quality, and customer
satisfaction.

Gain a competitive edge in your career or

business.

Access practical insights and tips from industry

experts.

Join a supportive learning community and

exchange ideas with peers.
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Course Modules

1.Understanding Variation
2. Importance of SPC in Quality Management
3.Historical Development of SPC

1.Data Collection Methods
2.Descriptive Statistics
3.Probability Distributions

1.Types of Control Charts (e.g., X-Bar & R, Individuals,
P. NP, C, U)

2.Interpretation of Control Charts

3.Control Chart Analysis and Decision Making

1.Capability Indices (e.g., Cp, Cpk)
2.Assessing Process Performance
3.Process Improvement Strategies

1.Multivariate Control Charts

2.Cumulative Sum (CUSUM) Charts

3.Exponential Weighted Moving Average (EWMA)
Charts

1.Case Studies and Examples
2.Hands-on Exercises 05
3.Q&A and Discussion Sessions :
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Who Should Join
This Course

. Individuals responsible for ensuring product or service
quality within organizations.

. Professionals focused on enhancing operational efficiency
and reducing waste.

. Those involved in production processes seeking to
minimize defects and optimize output.

. Personnel in healthcare settings aiming to enhance
patient care through quality management practices.
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Module1:;
Introduction to Statistical Process Control

Lesson 1: Understanding Variation

Objective :

In this lesson, you will gain a deeper understanding of variation in
processes and its implications on product or service quality.

Content:

- Definition of Variation: Explore the concept of variation and its
sources within processes.

. Types of Variation: Learn about common causes (random) and
special causes (assignable) of variation.

. Impact of Variation: Understand how variation affects process
performance and customer satisfaction.

. Case Study: Analyze a real-world scenario to identify different
types of variation and their effects on product quality.
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Module1:
Introduction to Statistical Process Control

Lesson 2 : Significance of SPC in Quality Management

Objective :

This lesson aims to highlight the importance of Statistical Process
Control (SPC) as a proactive approach to quality management.

Content:

« Evolution of Quality Management: Trace the historical
development of quality management theories and practices.

« Introduction to SPC: Learn about the role of SPC in monitoring and
controlling processes to ensure consistency and reliability.

. Benefits of SPC: Explore the advantages of implementing SPC,
including improved product quality, reduced costs, and enhanced
customer satisfaction.

« Case Study: Examine how organizations have successfully
integrated SPC into their quality management systems to achieve
tangible results.
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Module1:
Introduction to Statistical Process Control

Lesson 3: Historical Development of SPC

Objective :

This lesson aims to provide insight into the historical evolution of
Statistical Process Control (SPC) and its key milestones.

Content :

« Origins of SPC: Explore the origins of SPC and its roots in the work
of pioneers such as Walter Shewhart and W. Edwards Deming.

« Quality Control Methods: Learn about early quality control
methods and their limitations.

« Shewhart's Contribution: Understand the significance of Walter
Shewhart's contributions to the development of SPC principles and
control charts.

« Deming's Influence: Explore the role of W. Edwards Deming in
popularizing SPC concepts and promoting quality improvement
initiatives.

« Interactive Timeline: Engage in an interactive timeline activity to
visualize the evolution of SPC over time.
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Module 2 :
Basic Tools and Techniques

Lesson 1: Data Collection Methods

Objective :

In this lesson, you will learn about various methods for collecting data
in Statistical Process Control (SPC) applications.

Content:

Importance of Data Collection: Understand the significance of
data collection in SPC and its role in decision-making.

Types of Data: Explore different types of data, including continuous
and discrete variables.

Data Collection Techniques: Learn about common data collection
techniques such as sampling, observation, and surveys.

Data Recording: Understand the importance of accurate data
recording and documentation.

Practical Exercise: Engage in a hands-on activity to practice data
collection methods in a simulated scenario.
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Module 2 :
Basic Tools and Techniques

Lesson 2 : Descriptive Statistics

Objective :

This lesson aims to introduce you to descriptive statistics and their
role in summarizing and interpreting data.

Content :

. Measures of Central Tendency: Learn about mean, median, and
mode as measures of central tendency.

. Measures of Dispersion: Explore measures of dispersion such as
range, variance, and standard deviation.

. Graphical Representation: Understand how to represent data
visually using histograms, box plots, and scatter plots.

. Interpretation of Descriptive Statistics: Gain proficiency in
interpreting descriptive statistics to draw insights about process
performance.

. Case Study: Analyze a dataset using descriptive statistics to
identify patterns and trends.
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Module 2 :
Basic Tools and Techniques

Lesson 3 : Probability Distributions

Objective :

In this lesson, you will explore probability distributions and their
relevance to Statistical Process Control (SPC).

Content :

. Introduction to Probability: Understand the basics of probability
theory and its applications in SPC.

« Common Probability Distributions: Learn about key probability
distributions used in SPC, including the normal distribution and
binomial distribution.

« Characteristics of Probability Distributions: Explore properties such
as mean, variance, and shape of probability distributions.

. Application of Probability Distributions in SPC: Understand how
probability distributions are used to model process variability and
make predictions.

- Simulation Exercise: Engage in a simulation activity to visualize
different probability distributions and their characteristics.
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Module 3
Control Charts

Objective :

In this lesson, you will learn about the different types of control charts
used in Statistical Process Control (SPC) and their applications.

Content:

. Overview of Control Charts: Understand the purpose and benefits
of using control charts in SPC.

« Common Types of Control Charts: Learn about X-Bar & R charts,
Individuals charts, and Attribute charts (e.g., P, NP, C, U).

« Selection Criteria: Explore factors to consider when choosing the
appropriate control chart for a given process.

. Case Studies: Examine real-world examples of control chart
applications in various industries.
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Module 3:
Control Charts

Objective :

This lesson aims to develop your skills in interpreting control charts
and identifying patterns indicative of process stability or variation.

Content:

. Control Limits: Understand the concept of control limits and their
significance in control chart analysis.

« Control Chart Patterns: Learn to recognize common patterns on
control charts, including trends, shifts, cycles, and outliers.

. Out-of-Control Signails: Identify signals that indicate the presence
of special causes of variation and require investigation.

« Control Chart Analysis Techniques: Gain proficiency in analyzing
control charts to assess process stability and performance.
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Module 3:
Control Charts

Objective :

In this lesson, you will learn how to use control charts to make data-
driven decisions and take appropriate actions to maintain process
stability.

Content :

. Response to Out-of-Control Signals: Understand the steps to take
when an out-of-control signal is detected on a control chart.

. Root Cause Analysis: Learn techniques for conducting root cause
analysis to identify and address underlying issues causing process
variation.

« Corrective Actions: Explore strategies for implementing corrective
actions to restore process stability and prevent recurrence of
deviations.

. Continuous Improvement: Understand the role of control charts in
driving continuous improvement efforts and sustaining process
excellence.
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Module 4 :
Process Capability Analysis

Lesson 1: Capability Indices

Objective :

In this lesson, you will learn about process capability indices and their
role in evaluating the ability of a process to meet specifications.

Content :

. Definition of Process Capability: Understand what process
capability is and why it is essential for quality management.

« Capability Indices: Learn about common capability indices such as
Cp. Cpk, Pp, and Ppk and how they are calculated.

 Interpreting Capability Indices: Understand how to interpret
capability indices to assess process capability relative to
specifications.

. Limitations of Capability Indices: Explore the limitations of
capability indices and factors that may impact their accuracy.

EFFECTIVE
FME

FACTORY
CUSTOMER
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Module 4 :
Process Capability Analysis

Lesson 2 : Assessing Process Performance

Objective :

This lesson aims to develop your skills in assessing process
performance using process capability analysis techniques.

Content :

« Specification Limits: Understand the concept of specification limits
and their role in process capability analysis.

« Calculating Process Capability Indices: Learn step-by-step
procedures for calculating Cp, Cpk, Pp, and Ppk indices.

. Interpreting Results: Interpret process capability indices to
determine whether a process meets customer requirements.

« Case Study: Analyze real-world data to assess process
performance and calculate capability indices.
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Module 4 :
Process Capability Analysis

Lesson 3 : Process Improvement Strategies

Objective :

In this lesson, you will explore strategies for improving process
capability and achieving continuous improvement in quality
management.

Content :

. ldentifying Improvement Opportunities: Learn techniques for
identifying areas of opportunity for process improvement based on
capability analysis results.

- Lean and Six Sigma Tools: Explore Lean and Six Sigma
methodologies and tools commonly used for process improvement.

. Process Optimization: Understand how to optimize processes to
enhance capability and meet customer expectations.

« Continuous Monitoring and Feedback: Explore the importance of
continuous monitoring and feedback loops in sustaining process
improvement efforts.

EFFECTIVE
FME

FACTORY
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Module 5.
Advanced SPC Techniques

Objective :

In this lesson, you will learn about multivariate control charts and their
applications in monitoring processes with multiple variables.

Content:

« Introduction to Multivariate Control Charts: Understand the
concept of multivariate control charts and their advantages over
univariate charts.

. Types of Multivariate Control Charts: Explore different types of
multivariate control charts, including Hotelling's T2 chart and
multivariate EWMA chart.

 Interpretation and Analysis: Learn how to interpret multivariate
control charts and detect deviations in multivariate process data.

« Case Study: Analyze a real-world dataset using multivariate
control charts to monitor process performance and identify areas
for improvement.
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Module 5.
Advanced SPC Techniques

Objective :

This lesson aims to introduce you to cumulative sum (CUSUM) charts
and their role in detecting small shifts or trends in process mean or
variance.

Content:

« Concept of CUSUM Charts: Understand the principles behind
CUSUM charts and how they differ from traditional control charts.

« Construction of CUSUM Charts: Learn how to construct CUSUM
charts and set appropriate decision limits.

 Interpreting CUSUM Charts: Gain proficiency in interpreting
CUSUM chart patterns and identifying changes in process
performance.

. Applications and Benefits: Explore the applications and benefits of
using CUSUM charts for early detection of process shifts.
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Module S:
Advanced SPC Techniques

Lesson 3 : Exponential Weighted Moving Average (EWMA) Charts

Objective :

In this lesson, you will explore exponential weighted moving average
(EWMA) charts and their applications in monitoring processes with
autocorrelated data.

Content:

 Introduction to EWMA Charts: Understand the concept of EWMA
charts and their advantages in detecting small shifts in process
mean or variance.

« Construction of EWMA Charts: Learn how to construct EWMA
charts and choose appropriate smoothing constants.

« Interpreting EWMA Charts: Gain proficiency in interpreting EWMA
chart patterns and distinguishing between common cause and
special cause variation.

« Real-world Examples: Explore real-world examples of EWMA chart
applications in industries such as manufacturing and healthcare.
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Module 6.
Real-World Applications

Lesson 1: Case Studies and Examples

Objective :

In this lesson, you will examine case studies and examples of
Statistical Process Control (SPC) applications in different industries.

Content :

. Case Study Analysis: Explore real-world case studies showcasing
the successful implementation of SPC techniques in industries
such as manufacturing, healthcare, and service sectors.

- Lessons Learned: Extract key lessons and best practices from the
case studies to understand the challenges and opportunities
associated with SPC implementation.

. Industry-Specific Examples: Dive into industry-specific examples to
see how SPC principles are tailored to address unique challenges
and requirements.
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Module 6.
Real-World Applications

Lesson 2 : Hands-on Exercises

Objective :

This lesson aims to provide hands-on experience with applying
Statistical Process Control (SPC) techniques to simulated scenarios.

Content :

- Simulation Exercises: Engage in hands-on exercises where you will
collect and analyze data, construct control charts, and interpret
results.

. Problem-Solving Skills: Develop problem-solving skills by applying
SPC principles to identify and address process issues in simulated
environments.

. Peer Collaboration: Collaborate with peers to discuss solutions,
share insights, and learn from each other's experiences.
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Module 6.
Real-World Applications

Lesson 3 : Q&A and Discussion Sessions

Objective :

In this final lesson, you will have the opportunity to participate in
interactive Q&A and discussion sessions to clarify concepts and
exchange ideas.

Content :

. Open Forum: Participate in open forum sessions where you can ask
questions, seek clarification on course topics, and share your
experiences.

. Peer Feedback: Receive feedback from peers and instructors on
your understanding of SPC concepts and your performance in
hands-on exercises.

« Networking Opportunities: Connect with other learners, industry
professionals, and subject matter experts to expand your
professional network and stay updated on industry trends.
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BASIC PRINCIPLES FOR COURSE IMPLEMENTATION

N\ Engagement Through Practical Application

« Emphasize hands-on exercises and real-world case studies to
reinforce theoretical concepts and facilitate active learning.

AN Progressive Learning Structure

- Design the course content in a logical sequence, gradually
building upon foundational knowledge to more advanced
topics, ensuring learners grasp each concept before moving
forward.

\ Interactive Learning Environment

» Foster an interactive learning environment through discussion
forums, peer collaboration, and Q&A sessions to encourage
active participation and knowledge sharing.

N\ Feedback and Assessment

« Provide regular feedback on learners' progress and
performance, offering opportunities for self-assessment and
reflection to track improvement and identify areas for further
development.

A\ Continuous Improvement Culture

. Instill a culture of continuous improvement by encouraging
learners to apply SPC principles not only in coursework but
also in their professional practice, fostering a mindset of
lifelong learning and innovation.
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PRACTICAL TIPS FOR IMPLEMENTING THE COURSE

N

Hands-On Practice

- Encourage learners to actively engage in hands-on exercises
and simulations to apply SPC techniques in real-world
scenarios, reinforcing theoretical concepts and enhancing
practical skills.

Utilize Interactive Tools

« Incorporate interactive tools and software platforms to
facilitate data analysis, control chart construction, and
visualization, providing learners with valuable experience in
utilizing SPC tools.

Case Studies and Examples

. Integrate case studies and real-world examples from various
industries to demonstrate the application of SPC principles in
diverse contexts, allowing learners to relate theoretical
concepts to practical situations.

Peer Learning Communities

. Foster peer collaboration and discussion forums where
learners can share insights, exchange experiences, and offer
support, creating a collaborative learning environment that
enhances understanding and retention.

Feedback and Coaching

« Provide regular feedback and coaching to learners, offering
guidance on their progress, addressing misconceptions, and
facilitating self-reflection, thereby promoting continuous
improvement and mastery of SPC concepts.
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READING MATERIAL AND CASE STUDIES

"Understanding Statistical Process Control” by Donald J. Wheeler

This comprehensive book provides a clear and concise overview of Statistical
Process Control (SPC) principles, techniques, and applications, making it an
essential resource for learners at all levels.

"Implementing Six Sigma and Lean" by Ron Basu and J. Nevan Wright

This book offers practical insights into implementing Six Sigma and Lean
methodologies, including their integration with SPC techniques, making it a
valuable resource for learners seeking to enhance process efficiency

Case Study 1. Automotive Manufacturing

- Explore how a leading automotive manufacturer utilized SPC techniques to
reduce defects and improve product quality, demonstrating the effectiveness
of SPC in a manufacturing environment.

Case Study 2: Healthcare Quality Improvement

- Examine a case study highlighting how a healthcare facility implemented SPC
principles to enhance patient care, reduce medical errors, and improve overall
service quality, showcasing the versatility of SPC across different industries.

Case Study 3: Service Industry Performance Improvement

- Analyze a case study focused on a service industry organization that
implemented SPC methodologies to optimize service delivery processes,
increase customer satisfaction, and achieve operational excellence,
illustrating the relevance of SPC beyond traditional manufacturing settings.
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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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