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A4Q AI and Software Testing Foundation 
Course Outline  

 

0BGeneral Description 

The A4Q AI and Software Testing course teaches all key aspects of Artificial 
Intelligence, including the history of AI, Symbolic AI (human-readable AI) as well 
as where the limits of AI can be found. Once everyone is speaking the AI-
language the path continues to testing AI systems. Course attendees learn 
different strategies and metrics for testing AI systems as well as the general 
problems which come along with testing. Using AI to support testing and applying 
AI to testing tasks and quality management completes the A4Q AI and Software 
Testing course. 

The A4Q AI and Software Testing Foundation certification attests to an 
individual’s knowledge and understanding of the use of Artificial Intelligence in 
relation to Testing of AI-based applications and AI for software testing. 

This course covers the A4Q AI and Software Testing Foundation Syllabus 2019. 

 

What Attendees Will Gain from this Course 

Through presentation, discussion, interactive activities, and hands-on exercises, 
attendees will learn to: 

• Perform test analysis, test design, test implementation, test execution, and 
test completion activities for a system that integrates one (or more) AI-
based components.  

• Have the ability to AI support testing activities in the context of my 
organization to facilitate the test process.  

• Contribute to the evaluation of AI-based testing approaches and related 
tooling in the context of my organization. 

These outcomes are accomplished by achieving the following detailed learning 
objectives: 

• Recognize different types of intelligence modalities according to the theory 
of multiple intelligence. 

• Explain the Turing Test and its limitations. 

• Recall the main periods of AI history. 
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• Explain the difference between symbolic and sub-symbolic AI. 

• Discuss the difference between propositional logic, predicate logic and 
many-valued logic. 

• Describe how a knowledge-based system works. 

• Explain what a constraint satisfaction problem is. 

• Distinguish several types of machine learning. 

• Give examples of applications for a given machine learning type. 

• Give examples of machine learning algorithms used for a given machine 
learning type. 

• Recall machine learning metrics. 

• Explain how Bayesian belief networks work. 

• Use a naïve Bayes classifier for a given problem. 

• Explain support vector machine techniques. 

• Explain the k-means algorithm. 

• Apply a perceptron learning algorithm for a given problem. 

• Describe typical activities when applying machine learning. 

• Explain possible source of biases in AI systems. 

• Identify ethical issues in AI systems. 

• Recall the characteristics of non-testable systems and non-deterministic 
behavior of systems. 

• Recall the definition of a probabilistic system. 

• Give examples of non-testable systems and non-deterministic systems. 

• Recall types of problem that can occur with establishing the test basis for 
an AI system. 

• Describe the types of challenge a weak test basis can create for test 
planning and execution. 

• Recall the No Free Lunch Theorem. 

• Explain how a machine learning system can have quality issues as a 
result of the data chosen to train it. 

• Recognize that there is a trade-off between bias and variance in machine 
learning. 

• Describe the concept of drift in machine learning systems and its 
relationship with testing. 
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• Recall why ethical considerations may require testing activities. 

• Recall the concept of “human-in-the-loop” systems. 

• Explain how complacency in the form of automation bias can affect 
system quality. 

• Recognize that adversarial actors can manipulate live AI systems. 

• Summarize the process by which machine learning models are trained 
and tested by data scientists. 

• Recall the difference between model training and traditional unit testing. 

• Recall types of defects that can arise in machine learning model 
implementation. 

• Give examples of characteristics of machine learning testing 
environments, including data labelling processes, model versioning and 
re-training approaches. 

• Give examples of characteristics of intelligent agent environments. 

• Recall the PEAS model for describing AI systems. 

• Give examples of types of acceptance criteria for AI systems. 

• Explain functional testing strategies for AI systems including metamorphic 
testing, external validity, A/B testing and the participation of experts. 

• Apply a metamorphic approach to writing a functional test case. 

• Give examples of test levels appropriate for AI systems. 

• Apply an appropriate set of testing levels appropriate for different types of 
AI system including an expert system, computer vision and a 
recommender system. 

• Recall the relevance of integration testing with AI systems by giving 
examples of integration defects and their potential impact. 

• Explain the importance of acceptance testing with AI systems. 

• Summarize challenges comparing the performance of AI to human 
activities. 

• Summarize testing techniques for testing for the presence of unwarranted 
algorithmic bias. 

• Describe a confusion matrix. 

• Explain how statistical significance relates to testing. 

• Summarize why AI is not directly applicable to testing. 

• Recall examples of test oracles. 
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• Give examples of activities and tasks in testing and quality management, 
that AI can be applied to. 

• Give examples of activities and tasks in testing and quality management, 
that AI cannot be applied to. 

• Classify what AI approaches are applicable to test data generation and 
synthetization. 

• Classify what AI approaches are applicable to bug triaging. 

• Classify what AI approaches are applicable to risk estimation and fault 
prediction. 

• Recall typical problems when generating tests on component level. 

• Summarize why test generation on the system level is easier than test 
generation on the component level. 

• Recall the infinite monkey theorem. 

• Explain the difference between monkey testing and fuzz testing. 

• Classify what AI approaches are applicable to test generation.  

• Classify what AI approaches are applicable to test selection and 
prioritization. 

• Classify what AI approaches are applicable to identifier selection. 

• Classify what AI approaches are applicable to visual test automation. 

• Give examples metrics that are relevant in a report of an AI-based testing 
approach. 

• Be able to assess AI tool vendor claims for a specific testing task. 

 

2BCourse Materials 

This course includes the following materials: 

Name Description 

Course Outline A general description of the course along with learning 
objectives, course materials and an outline of the course 
topics, including approximate timings for each section. 

Noteset A set of PowerPoint slides covering the topics to be 
addressed. 
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Name Description 

AI and Software 
Testing 
Foundation 
Sample Exam 
Questions 

A complete set of questions for every learning objective 
in the A4Q AI and Software Testing Foundation 
Syllabus.   

Exercises and 
Solutions 

Exercises with solutions provided throughout the course. 

AI and Software 
Testing 
Foundation 
Sample Exam 

A practice exam containing questions and answers to 
assess your readiness for the A4Q AI and Software 
Testing Foundation exam. 

 

The course materials are provided in a mixture of hard copy and electronic 
format to maximize attendee convenience.   

 

Session Plan 

The course runs for 3 days with one hour set aside on the third day for the A4Q 
AI and Software Testing Foundation exam if desired. Each day is about 390 
minutes of class time, from 9:00 to 5:30.  For accredited course offerings, 
material is covered as described.  For custom courses, material may be deleted, 
added, or expanded upon as needed.  

Please note that timings are approximate, depending on attendee interest and 
discussion.  All of the lectures include exercises and/or knowledge-check 
questions except as noted.   

The syllabus requires a minimum of 17 hours and 10 minutes of instruction time 
in the training course. The time should be distributed across the three chapters 
as follows: 

Chapter 1: AI and Software Testing Background (360 minutes) 

Chapter 2: Testing Artificial Intelligence Systems (400 minutes) 

Chapter 3: Using AI to Support Testing (270 minutes) 


