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1 Data Analysis for Microbiological Testing 10 chapters · 60 classes   65 marks  

• 1 Introduction to Microbiological Testing Data — 6 classes 

› 1.1 Explore the Importance of Microbiological Testing in Food Safety

› 1.2 Identify Key Microbiological Testing Methods and Standards

› 1.3 Understand the Role of ISO 16649 in E Coli Detection

› 1.4 Analyze the Data Generated from Microbiological Testing

› 1.5 Interpret Test Results for E Coli in Various Sample Types

› 1.6 Apply Data Analysis Techniques to Enhance Microbiological Testing

Outcomes

• 1 Understanding Microbiological Data in Food Testing — 6 classes 

› 1.1 Identify Key Microbiological Terms in Food Testing

› 1.2 Explain the Importance of E. Coli Detection

› 1.3 Analyze Common Data Sets from Microbiological Tests

› 1.4 Interpret Results of E. Coli Testing Using ISO 16649

› 1.5 Differentiate Between Qualitative and Quantitative Data in Microbiology

› 1.6 Apply Statistical Methods to Evaluate Microbiological Data Accuracy

• 2 Sampling Methods and Data Collection Techniques — 6 classes 

› 2.1 Understand Sampling Techniques for E. Coli Detection

› 2.2 Explore Types of Sampling Methods in Microbiology

› 2.3 Design Effective Data Collection Strategies

› 2.4 Implement Standard Operating Procedures in Sampling

› 2.5 Analyze Data Collection Formats for Microbiological Testing

› 2.6 Evaluate the Impact of Sampling Bias on Results

• 2 Data Collection Techniques for Microbiological Testing — 6 classes 

› 2.1 Identify Key Data Collection Methods for Microbiological Testing

› 2.2 Explore Tools and Equipment for Accurate Microbiological Data

Collection

› 2.3 Implement Standard Operating Procedures in Data Collection

› 2.4 Analyze the Role of Sample Size in Data Collection Accuracy

› 2.5 Evaluate Data Integrity and Quality Control Measures in Testing

› 2.6 Apply Data Collection Techniques to Real-World Microbiological

Scenarios

• 3 Statistical Analysis in Microbiological Data Interpretation — 6

classes 

› 3.1 Define Key Statistical Terms in Microbiological Data

› 3.2 Understand Descriptive Statistics for E. Coli Data

› 3.3 Explore Probability Distributions Relevant to Microbiological Testing

› 3.4 Analyze Variability in E. Coli Test Results Using Standard Deviation

› 3.5 Apply Hypothesis Testing to Microbiological Data Interpretation

› 3.6 Interpret Results and Draw Conclusions from E. Coli Statistical Analysis

• 3 Statistical Analysis for Microbiological Data — 6 classes 

› 3.1 Understand Key Statistical Concepts in Microbiology

› 3.2 Analyze E. Coli Detection Data Using Descriptive Statistics

› 3.3 Apply Probability Distributions to Microbiological Test Results

› 3.4 Utilize Inferential Statistics for E. Coli Risk Assessment

› 3.5 Interpret Statistical Significance in Microbial Testing Outcomes

› 3.6 Present and Visualize Microbiological Data Effectively

• 4 Quality Control and Assurance in Microbiological Data — 6 classes 

› 4.1 Identify Key Quality Control Standards in Microbiological Testing

› 4.2 Analyze the Role of Quality Assurance in E. Coli Detection

› 4.3 Evaluate Data Collection Methods for Quality Control

› 4.4 Implement Statistical Tools for Quality Assurance in Data Analysis

› 4.5 Develop Protocols for Monitoring and Maintaining Quality Standards

› 4.6 Create Action Plans for Addressing Quality Control Failures

• 4 Interpreting and Reporting Microbiological Results — 6 classes 

› 4.1 Analyze E. Coli Test Results: Understanding Data Types

› 4.2 Visualize Trends: Using Graphs for Microbiological Data

› 4.3 Interpret Statistical Significance in E. Coli Testing

› 4.4 Compare Results: Benchmarking Against Industry Standards

› 4.5 Prepare Effective Reports: Communicating Findings Clearly

› 4.6 Evaluate Quality Control Measures in E. Coli Data Reporting

• 5 Advanced Data Analytics Techniques for Microbiology — 6 classes 

› 5.1 Analyze Historical Data Trends in E. Coli Testing

› 5.2 Identify Key Metrics for Microbiological Data Performance

› 5.3 Apply Statistical Methods to E. Coli Data Sets

› 5.4 Utilize Data Visualization Techniques for Microbial Analysis

› 5.5 Interpret Results from Advanced Analytical Models

› 5.6 Develop Actionable Insights from E. Coli Data Findings

• 5 Advanced Data Analytics in Microbiology — 6 classes 

› 5.1 Analyze Data Trends in E. Coli Testing Results

› 5.2 Implement Statistical Methods for Microbial Data Evaluation

› 5.3 Utilize Software Tools for Data Visualization in Microbiology

› 5.4 Interpret Statistical Outputs in Microbial Quality Assurance

› 5.5 Evaluate Data Accuracy and Reliability in Microbiological Testing

› 5.6 Apply Predictive Analytics to Anticipate Microbial Contamination



2 ISO 16649 Standards and Protocols 5 chapters · 30 classes   105 marks  

• 1 Introduction to ISO 16649 Standards and Guidelines — 6 classes 

› 1.1 Define ISO 16649 Standards and Their Importance in Microbiology

› 1.2 Explain the Key Objectives and Principles of ISO 16649

› 1.3 Identify the Types of E. Coli Detected by ISO 16649

› 1.4 Outline the Sample Collection and Preparation Procedures

› 1.5 Describe the Analytical Methods Used in ISO 16649 Testing

› 1.6 Apply ISO 16649 Guidelines to Case Study Scenarios

• 2 Microbiological Methods for E. coli Detection — 6 classes 

› 2.1 Understand E. coli: Characteristics and Health Implications

› 2.2 Explore the ISO 16649 Standards: Overview and Importance

› 2.3 Identify the Key Microbiological Methods for E. coli Detection

› 2.4 Analyze Sample Preparation Techniques for E. coli Testing

› 2.5 Implement Quality Control Measures in E. coli Detection

› 2.6 Evaluate Results and Interpret Data from E. coli Tests

• 3 Sample Collection and Preparation Techniques — 6 classes 

› 3.1 Identify Key Sample Types for E Coli Detection

› 3.2 Understand Sample Collection Procedures and Best Practices

› 3.3 Explore Sample Storage Conditions and Timeframes

› 3.4 Learn Contamination Prevention Techniques in Sample Handling

› 3.5 Execute Proper Sample Transportation Protocols

› 3.6 Apply Quality Control Measures During Sample Preparation

• 4 Interpreting ISO 16649 Test Results — 6 classes 

› 4.1 Understand the Significance of E Coli Test Results

› 4.2 Identify Key Components in ISO 16649 Reporting

› 4.3 Analyze Test Results for Common E Coli Strains

› 4.4 Evaluate Environmental Factors Influencing Test Outcomes

› 4.5 Compare Results with ISO 16649 Criteria for Compliance

› 4.6 Develop Action Plans Based on E Coli Testing Results

• 5 Implementing ISO 16649 in Quality Assurance Programs — 6

classes 

› 5.1 Understand ISO 16649: Key Concepts and Definitions

› 5.2 Identify the Role of E. Coli in Quality Assurance

› 5.3 Review ISO 16649 Protocol Requirements and Procedures

› 5.4 Design a Quality Assurance Program Incorporating ISO 16649

› 5.5 Implement ISO 16649 Testing Procedures in Practice

› 5.6 Evaluate and Maintain Compliance with ISO 16649 Standards



3 Leadership in Food Safety 10 chapters · 60 classes   45 marks  

• 1 Understanding ISO 16649 Standards for E. Coli Detection — 6

classes 

› 1.1 Explore the Importance of ISO 16649 in Food Safety

› 1.2 Understand E. Coli: Characteristics and Health Risks

› 1.3 Review ISO 16649 Standards and Procedures for E. Coli Detection

› 1.4 Analyze Key Laboratory Techniques for E. Coli Testing

› 1.5 Implement Quality Control Measures in E. Coli Testing

› 1.6 Develop Leadership Strategies for Ensuring Compliance with ISO 16649

• 1 Understanding E. Coli and Its Importance in Food Safety — 6

classes 

› 1.1 Define E. Coli and Its Role in Food Safety

› 1.2 Explore the Types of E. Coli and Their Impacts

› 1.3 Identify Sources and Transmission Routes of E. Coli

› 1.4 Discuss Health Risks Associated with E. Coli Contamination

› 1.5 Analyze Prevention Strategies for E. Coli in Food Handling

› 1.6 Implement an E. Coli Safety Protocol in Food Operations

• 2 Principles of Microbiology in Food Safety Leadership — 6 classes 

› 2.1 Identify Key Microbiology Principles Impacting Food Safety

› 2.2 Analyze the Role of E. Coli in Foodborne Illnesses

› 2.3 Evaluate the Importance of ISO 16649 Standards in Testing

› 2.4 Develop Effective Strategies for Preventing E. Coli Contamination

› 2.5 Implement Leadership Practices for Enhancing Food Safety Culture

› 2.6 Assess the Impact of Microbiology Leadership on Food Safety

Outcomes

• 2 ISO 16649 Framework: Standards and Procedures — 6 classes 

› 2.1 Understand the Importance of ISO 16649 in Food Safety

› 2.2 Identify Key Standards in ISO 16649 Framework

› 2.3 Explore Procedures for E Coli Detection Using ISO 16649

› 2.4 Analyze Case Studies on ISO 16649 Implementation

› 2.5 Assess Leadership Roles in Enforcing ISO 16649 Compliance

› 2.6 Develop an Action Plan for Effective ISO 16649 Adoption

• 3 Implementing ISO 16649 in Food Safety Management Systems —

6 classes 

› 3.1 Understand the Importance of ISO 16649 in Food Safety

› 3.2 Identify Key Components of ISO 16649 Standards

› 3.3 Assess Current Practices Against ISO 16649 Requirements

› 3.4 Develop an Action Plan for Compliance with ISO 16649

› 3.5 Implement Training Programs for Staff on ISO 16649 Procedures

› 3.6 Evaluate the Effectiveness of ISO 16649 Integration in Food Safety

Management

• 3 Leadership Roles in Implementing Food Safety Standards — 6

classes 

› 3.1 Define Leadership Roles in Food Safety Management

› 3.2 Explore Key Food Safety Standards and Regulations

› 3.3 Identify Responsibilities of Food Safety Leaders

› 3.4 Develop Strategies for Effective Team Communication

› 3.5 Implement Training Programs for Food Safety Awareness

› 3.6 Evaluate the Impact of Leadership on Food Safety Compliance

• 4 Strategic Leadership in E. Coli Risk Assessment — 6 classes 

› 4.1 Analyze E. Coli Risk Factors in Food Production

› 4.2 Develop a Strategic Framework for E. Coli Risk Assessment

› 4.3 Implement Effective Leadership Strategies for Food Safety

› 4.4 Evaluate Current E. Coli Control Measures and Their Efficacy

› 4.5 Communicate E. Coli Risks to Stakeholders in the Food Industry

› 4.6 Create an Action Plan for Continuous Improvement in E. Coli Safety

• 4 Risk Management and Contingency Planning in Food Safety — 6

classes 

› 4.1 Identify Key Risks in Food Safety Management

› 4.2 Assess the Impact of E. Coli in Food Products

› 4.3 Develop a Risk Assessment Matrix for Contingency Planning

› 4.4 Create Effective Communication Strategies for Food Safety Incidents

› 4.5 Implement Monitoring Procedures for E. Coli Detection

› 4.6 Evaluate and Improve Food Safety Response Plans Post-Incident

• 5 Future Trends in Food Microbiology Leadership — 6 classes 

› 5.1 Explore Emerging Technologies in Food Microbiology

› 5.2 Analyze Current Trends Impacting E Coli Detection Methods

› 5.3 Assess the Role of Leadership in Food Safety Innovations

› 5.4 Develop Strategies for Implementing New Microbiology Practices

› 5.5 Collaborate on Future Challenges in Food Safety Leadership

› 5.6 Create a Forward-Looking Action Plan for Food Safety Improvement

• 5 Innovative Approaches to E. Coli Prevention and Control — 6

classes 

› 5.1 Explore Innovative E. Coli Detection Techniques

› 5.2 Analyze the Role of Leadership in Food Safety Culture

› 5.3 Implement Risk Assessment Strategies for E. Coli Prevention

› 5.4 Develop Training Programs for Staff on E. Coli Control

› 5.5 Evaluate Case Studies of Successful E. Coli Control Measures

› 5.6 Create an Action Plan for Sustainable E. Coli Management



4 Microbiological Fundamentals 5 chapters · 30 classes   85 marks  

• 1 Introduction to Microbiological Principles in Food Safety — 6

classes 

› 1.1 Understand the Role of Microbiology in Food Safety

› 1.2 Identify Common Microorganisms in Food and Their Impact

› 1.3 Explore the Structure and Characteristics of E. Coli

› 1.4 Examine Methods for Detecting E. Coli in Food Samples

› 1.5 Analyze the Implications of E. Coli Contamination on Public Health

› 1.6 Develop Strategies for Preventing E. Coli Contamination in Food

Production

• 2 Understanding E. coli: Types, Pathogenicity, and Sources — 6

classes 

› 2.1 Identify the Different Types of E. coli and Their Characteristics

› 2.2 Explain the Pathogenic Mechanisms of Harmful E. coli Strains

› 2.3 Analyze Common Sources of E. coli Contamination in Food and Water

› 2.4 Assess the Impact of E. coli Infections on Public Health

› 2.5 Apply Best Practices for Preventing E. coli Contamination in the Kitchen

› 2.6 Evaluate Case Studies of E. coli Outbreaks and Their Responses

• 3 Methods of E. coli Detection in Food Samples — 6 classes 

› 3.1 Identify Key E. coli Strains Relevant to Food Safety

› 3.2 Explore Traditional Culture Methods for E. coli Detection

› 3.3 Examine Molecular Techniques for E. coli Identification

› 3.4 Evaluate Enrichment Procedures in E. coli Testing

› 3.5 Implement Rapid Testing Methods for E. coli Detection

› 3.6 Compare Detection Methods Based on Accuracy and Speed

• 4 Implementing ISO 16649 Standards for E. coli Testing — 6 classes 

› 4.1 Understand the Importance of ISO 16649 in E. coli Detection

› 4.2 Identify Key Components of ISO 16649 Standards

› 4.3 Explore Methodologies for E. coli Testing Under ISO 16649

› 4.4 Implement Quality Control Measures in E. coli Testing

› 4.5 Analyze Common Challenges in ISO 16649 Compliance

› 4.6 Develop a Practical Action Plan for ISO 16649 Implementation

• 5 Interpreting Results and Ensuring Food Safety Compliance — 6

classes 

› 5.1 Analyze E. Coli Detection Methods and Protocols

› 5.2 Interpret Laboratory Results of E. Coli Tests

› 5.3 Evaluate Compliance with Food Safety Standards

› 5.4 Gauge Risk Levels Associated with E. Coli Contamination

› 5.5 Develop Action Plans for E. Coli Outbreak Responses

› 5.6 Communicate Findings and Recommendations for Food Safety



5 Practical Laboratory Techniques 10 chapters · 66 classes   45 marks  

• 1 Fundamentals of Microbiology in Food Safety — 6 classes 

› 1.1 Identify Key Concepts in Microbiology for Food Safety

› 1.2 Explain the Role of E. Coli in Foodborne Illness

› 1.3 Describe Laboratory Techniques for Sample Collection and Preparation

› 1.4 Demonstrate Proper Procedures for Culturing E. Coli

› 1.5 Analyze Results from E. Coli Testing Using ISO 16649 Standards

› 1.6 Apply Best Practices for Preventing E. Coli Contamination in Food

• 1 Understanding E. Coli: Types and Risks in Food Safety — 6 classes 

› 1.1 Identify Different Types of E. Coli in Food Safety

› 1.2 Explore the Pathogenicity of E. Coli Strains

› 1.3 Analyze Risk Factors Associated with E. Coli in Food

› 1.4 Examine the Impact of E. Coli Outbreaks on Food Safety Regulations

› 1.5 Implement Preventive Measures Against E. Coli Contamination

› 1.6 Assess Laboratory Techniques for E. Coli Detection

• 2 ISO 16649 Standards and Protocols — 6 classes 

› 2.1 Understand ISO 16649 Standards and Their Importance

› 2.2 Identify Key Protocols for E. Coli Detection

› 2.3 Review Laboratory Equipment and Materials Needed

› 2.4 Demonstrate Sample Preparation Techniques

› 2.5 Execute ISO 16649 Testing Procedures Step-by-Step

› 2.6 Analyze and Interpret Test Results Effectively

• 2 Principles of Microbiological Testing in Food Samples — 6 classes 

› 2.1 Understand Microbiological Testing Principles for Food Safety

› 2.2 Identify Key Microbial Contaminants in Food Samples

› 2.3 Analyze E. Coli Behavior and Pathogenicity in Food Products

› 2.4 Explore Sampling Techniques for Accurate Microbial Analysis

› 2.5 Implement Laboratory Procedures for ISO 16649 Compliance

› 2.6 Evaluate Results and Interpret Data from Microbial Testing

• 3 Sample Collection and Preparation Techniques — 6 classes 

› 3.1 Identify Key Sample Collection Techniques for E. Coli Detection

› 3.2 Demonstrate Proper Sampling Equipment for Lab Analysis

› 3.3 Evaluate Different Types of Sample Containers for E. Coli Testing

› 3.4 Implement Best Practices for Sample Handling and Transport

› 3.5 Prepare Samples for Microbiological Analysis of E. Coli

› 3.6 Troubleshoot Common Issues in Sample Preparation Processes

• 3 ISO 16649 Standards: Protocols for E. Coli Detection — 6 classes 

› 3.1 Understand ISO 16649 Standards and Their Importance

› 3.2 Identify Key Protocols for E. Coli Detection

› 3.3 Prepare Microbiological Samples for Testing

› 3.4 Implement Sterilization Techniques in the Lab

› 3.5 Analyze E. Coli Growth Using Standard Methods

› 3.6 Evaluate Results and Report Findings Effectively

• 4 Laboratory Methods for E. coli Detection — 6 classes 

› 4.1 Understand the Importance of E. coli Detection in Microbiology

› 4.2 Identify Common Laboratory Techniques for E. coli Detection

› 4.3 Prepare Growth Media and Reagents for E. coli Culturing

› 4.4 Conduct Standard Plate Count Techniques for E. coli Analysis

› 4.5 Interpret Results from E. coli Detection Methods

› 4.6 Implement Quality Control Procedures in E. coli Testing

• 4 Advanced Laboratory Techniques for E. Coli Isolation and

Identification — 6 classes 

› 4.1 Understand the Principles of E. Coli Microbial Detection

› 4.2 Explore Sample Collection Techniques for E. Coli Testing

› 4.3 Implement Selective Media for E. Coli Isolation

› 4.4 Apply Colony Morphology Assessment for Identification

› 4.5 Utilize Biochemical Tests for Confirming E. Coli Presence

› 4.6 Analyze Results and Interpret E. Coli Detection Data

• 5 Data Interpretation and Quality Control in Microbiology — 12

classes 

› 5.1 Analyze E. coli Data Patterns in Microbial Testing

› 9.1 Analyze Data Variability in Microbial Tests

› 5.2 Evaluate Quality Control Measures in Laboratory Outcomes

› 9.2 Evaluate Quality Control Parameters in E. Coli Detection

› 5.3 Interpret Statistical Significance in Microbial Results

› 9.3 Interpret Control Chart Trends for Laboratory Results

› 5.4 Apply ISO 16649 Standards to Quality Control Procedures

› 9.4 Assess the Impact of Temperature on E. Coli Growth

› 5.5 Assess Contamination Sources Through Data Analysis

› 9.5 Compare Data from Different Testing Methods for Accuracy

› 5.6 Develop Action Plans Based on Quality Control Findings

› 9.6 Apply Statistical Tools to Enhance Data Reliability

• 5 Interpreting Results and Reporting Findings in Microbiology — 6

classes 

› 5.1 Analyze E. coli Growth Patterns in Cultures

› 5.2 Assess the Significance of Colony Morphology

› 5.3 Interpret Biochemical Test Results for E. coli

› 5.4 Evaluate Numerical Data from E. coli Testing

› 5.5 Report Findings Using Standardized Formats

› 5.6 Communicate Results to Stakeholders Effectively
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6 Quality Assurance Management 5 chapters · 42 classes   85 marks  

• 1 Fundamentals of Quality Assurance in Microbiology — 12 classes 

› 1.1 Define Quality Assurance in Microbiology

› 1.1 Define Key Concepts of Quality Assurance in Microbiology

› 1.2 Identify Key Principles of Microbiological Quality Control

› 1.2 Explore the Importance of ISO Standards in Microbial Testing

› 1.3 Explain the Importance of ISO Standards in Microbiology

› 1.3 Identify Common Microbiological Contaminants in Food Safety

› 1.4 Discuss the Role of E. Coli Detection in Quality Assurance

› 1.4 Analyze the E Coli Detection Process Based on ISO 16649

› 1.5 Analyze Common Quality Assurance Practices in Microbiology

› 1.5 Implement Quality Control Measures in Microbiological Testing

› 1.6 Apply Quality Assurance Techniques to E. Coli Testing

› 1.6 Evaluate Case Studies of Quality Assurance Failures and Successes

• 2 ISO 16649 Standards Overview — 6 classes 

› 2.1 Explain the Importance of ISO 16649 Standards in Quality Assurance

› 2.2 Identify Key Components of ISO 16649 Standards

› 2.3 Evaluate the Microbiological Testing Process for E. Coli

› 2.4 Analyze the Impact of Non-Conformance to ISO 16649 Standards

› 2.5 Develop a Quality Assurance Plan Incorporating ISO 16649

› 2.6 Conduct a Case Study Review of ISO 16649 Implementation

• 3 Sampling Techniques and Handling Procedures — 6 classes 

› 3.1 Identify Appropriate Sampling Techniques for E. Coli Detection

› 3.2 Understand the Importance of Sample Size and Distribution

› 3.3 Implement Standard Operating Procedures for Sample Collection

› 3.4 Assess Potential Contamination Risks During Sampling

› 3.5 Execute Proper Sample Storage and Transportation Methods

› 3.6 Evaluate Sample Handling Procedures for Quality Assurance

• 4 Analytical Methods for E. coli Detection — 6 classes 

› 4.1 Identify Key Characteristics of E. coli

› 4.2 Explain the Importance of E. coli Detection in Quality Assurance

› 4.3 Compare Analytical Methods for E. coli Detection

› 4.4 Demonstrate Sample Preparation Techniques for Testing

› 4.5 Evaluate Results from E. coli Detection Methods

› 4.6 Apply ISO 16649 Standards in Quality Assurance Practices

• 5 Implementing Quality Management Systems in Food

Microbiology — 12 classes 

› 5.1 Define Key Concepts in Quality Management Systems

› 5.1 Understand Quality Management Principles in Food Microbiology

› 5.2 Identify Regulatory Requirements for Food Microbiology

› 5.2 Identify Key Components of ISO 16649 Standards

› 5.3 Explore ISO 16649 Standards for E. Coli Detection

› 5.3 Develop a Quality Management System Framework for E. coli Detection

› 5.4 Develop Procedures for Microbial Testing in Food Production

› 5.4 Implement Effective Sampling Techniques in Food Microbiology

› 5.5 Implement Quality Control Techniques in Microbiology Labs

› 5.5 Evaluate Testing Methods for E. coli Compliance

› 5.6 Assess the Effectiveness of Quality Management Systems

› 5.6 Monitor and Improve Quality Management Systems in Practice


