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Software Verification and Validation
Dive to the subtopics
Quality concepts in real life and in software
Quantifying Quality: indicators and metrics
Software Quality Assurance (SQA)
Software Testing Strategies
Testing
This course focuses on the quality of software and the strategies to guarantee it.
It also teaches techniques and tools that are used in the software Industry to maintain quality software.
Students will be able to learn the most used terminology in SQA.
They will apply their knowledge by using current industry tools such as Selenium and Jira as their projects. 
) (
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 (
Course Description
: 
This course covers the notion of software verification and validation. A comprehensive understanding of the role of testing during all phases of the Software Development Life Cycle.  Emphasis on the phases of testing during and after the completion of software development.  The course covers almost all types of testing strategies and testing techniques.   The course stresses the process of finding and reporting bugs in addition to the process of prioritization and fixing bugs which leads to new builds and causes further regression testing.  The course addresses software release processes and acceptance according to specifications. A student shall be ready to answer interview questions regarding software quality positions regarding roles of testing and quality, bugs, software releases, auditing, and acceptance testing.
)
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Target group relationship
Target group
) (
Designed for:
 Verification and Validation of Software
) (
Designed by:
 Sami Awad
) (
Version:
1.0
) (
Date
:
30/7/2024
)

 (
Computer Science, Computer Engineering, Software Engineering 
students
 in the different faculties of IT and Engineering in Palestine who will be exposed to Flipped Classroom Approach.
The 
teachers
 will take a collaborative approach of teaching.
The 
software 
industry
 will find a good pool of QA employees after this course is done.
) (
The students will be from IT and Engineering disciplines from different Palestinian Universities. The course was taught in traditional methods at AAUP.  The FCA approach will be to all future students.   
) (
Understanding
Observation
Comparison
Analysis
Application 
  
) (
The target group for this course will be students who register the elective course Verification and Validation from any of the participating universities in the 3EEE Erasmus project
 including: PTUK, AAUP, PPU, 
Alquds
, and UCAS.
)
 (
The importance of software Quality and quality assurance strategies and techniques.
)

 (
 
Using 
online resources to deliver FCA and teacher facilitated learning
)


 (
LMS Moodle
Lessons structure
Videos 
H5P
Quizzes
One project
)
 (
Students will be able to pass interviews and apply their knowledge in SQA without much training the 
the
 employers.
) (
Online LMS (Moodle)
Videos (YouTube)
Video editing tools
Course PDF textbooks
Course Slides
Open source
 tools
Speakers from the industry
Field visits
Classrooms
)




 (
Evaluation of students through Quizzes, reports, and a Project.
) (
I will be able to deliver all material successfully by using Moodle and online tools.  
The students will be able to gain the basic knowledge to continue with how we can ensure quality.
) (
Must use Moodle 
Textbook reference
YouTube video
Open Source
 Apps for SQA like Selenium
)
 (
This FCA course will be offered for the first time in this approach.  There may be bugs and problems especially the first time
) (
The course will 3 credit hours
 and will require 48 contact hours per semester.
) (
We can minimize the difficulty by collaboratively working on the modules 
)
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)Chart your course. Think about your objectives (what do you want to reach with your students  Bloom Taxonomy), your criteria of evaluation (how will you check this?) and your method of evaluation (how are you going to evaluate this?). How did you integrate Technology, Content, Pedagogy taking the Context into account  TPack

	Module Introduction: In this module students will be exposed and actively discuss the meaning of Quality and its attributes.  Everyone must realize and understand the value of quality for both customer and manufacturer.  The concept of quality applies to Computer software. Terminology for Software quality must become very familiar to all students before diving into the software quality assurance part for each attribute of quality.  The models taught are Garvin and McCall that will lead to the ISO standard ISO 9126.

	Module no.1

Title: Quality Concepts




Notes 
Group size
· Small 
· Intermediate
· Large
Proportion F2F and distance
· <30% distance
· 30 – 70% distance learning
· <30% Field Visit (work-integrated learning)

	Module Objective1: What is Quality?


	Online Module (LTM + Activities + tools)


	Evaluation method online content
Feedback
Assessments: as learning, for learning of learning 
Assignments

	
Target group


	
	Module Objective 2: Importance of Quality.

	
	
	

	
	Module Objective3: Software Quality



	Online Module (LTM + Activities + tools)


	Evaluation method F2F content
Feedback
Assessments: as learning, for learning of learning 
Assignments

	

	
	Module Objective 4: Quality Models (Garvin, McCall)

	
	
	

	
	Module Objective 5: Software Quality Standards. (ISO 9126)



	F2F Module 
(LTM + Activities + tools)
Field visit Module (LTM + Activities + tools)
	Evaluation method online content
Feedback
Assessments: as learning, for learning of learning 
Assignments
	

	Needs

	ILO’s 

	
	



Chart your course. Think about your objectives (what do you want to reach with your students Bloom Taxonomy), your criteria of evaluation (how will you check this?) and your method of evaluation (how are you going to evaluate this?). How did you integrate Technology, Content, Pedagogy taking the Context into account 

	Module Introduction: In this module students will explicitly define  the “software quality”,  and will create a set of SQA activities that  will filter errors out of work products to ensure they exhibit high quality before they are passed on.Student will actively discuss how to perform quality control and assurance activities on every software project. Finally, they realize how to use metrics to develop strategies for improving the software process and, as a consequence, the quality of the end product.

	Module no.3

Tittle : SOFTWARE QUALITY ASSURANCE

-----------------------------
Notes:
Proportion F2F and distance
· <30% distance
· 30 – 70% distance learning
· <30% Field Visit/ (LMT)

Group size
· Small
· Intermediate
· Large

	Module Objectives:
Elements Of Software Quality Assurance, Processes and Product Characteristics.

	Online Module content

	Evaluation method online content
Feedback
Assessments: as learning, for learning of learning 
Assignments

	Target group

	
	Module Objective 2:
SQA Tasks, Goals and Metrics.

	
	
	

	
	Module Objective3:
Formal Approach and Statistical Software Quality Assurance

	F2F Module content

	Evaluation method F2F content
Feedback
Assessments: as learning, for learning of learning 
Assignments

	

	
	Module Objective 4:
Software Reliability

	
	
	

	
	Module Objective 5:
The ISO 9000 Quality Standards & The SQA Plan.
	Field visit Module content
	Evaluation method online content
Feedback
Assessments: as learning, for learning of learning 
Assignments

	

	Needs

	ILO’s 





	Module Introduction: In this module students will be exposed to and actively discuss the meaning of Quality and its attributes.  Everyone must realize and understand the value of quality for both customer and manufacturer.  The concept of quality applies to Computer software. Terminology for Software quality must become very familiar to all students before diving into the software quality assurance part for each attribute of quality.  The models taught are Garvin and McCall that will lead to the ISO standard ISO 9126.

	Module no.4

Title: Testing Strategies



Notes 
Group size: from small to intermediate group size


Proportion F2F and distance learning
· 30 – 70% distance learning

	Module Objective1: to 
introduce students to the fundamental concepts of testing strategies in the software development process

Lesson 1: Introduction to Testing Strategies

	Online Module (LTM + Activities + tools)

LTM = Learning and Teaching Material

F2F Module
Evaluation method online content
	Pre-recorded Lectures/Videos:
· A detailed video lecture on testing strategies,.
Reading Materials:
· Digital copies of Chapter Interactive Quizzes:
· Short quizzes after each section 
Discussion Forums:
· Online discussion boards where students can discuss the benefits and challenges of testing strategies
Assessment: 
· Pre-class Quiz:
· Group Activity Evaluation:
· Post-class Assignment:
Feedback
· After the students submit their post-class quiz or assignment, provide detailed feedback
Materials:
· Presentation Slides:
· Printed Handouts: Summaries of key concepts or a list of questions for group discussions.
· Case Study Material:
· A brief case study or scenario for group activity 
Activities:
· Instructor-Led Discussion 
· Group Activity:
· Assign each group a task to discuss the benefits and challenges in the software testing process.
Evaluation:
· Review student responses
in discussions and quizzes to assess their grasp of the significance of testing.

	
Target group:

bachelor students in computer science, computer engineering, or information technology

	
	Module Objective 2: ‎
to introduce students to unit testing and integration testing strategies

Lesson 2: Unit Testing and Integration Testing Strategies
	Online Module (LTM + ‎Activities + tools)‎

	· 
	

	
	
	
F2F Module
Evaluation method ‎online content
	· 
	

	
	Module Objective3: ‎ to introduce students to validation testing and system testing strategies.

Lesson 3:‎
Validation Testing and System Testing Strategies
	Online Module (LTM + ‎‎Activities + tools)‎
	· 
	

	
	
	F2F Module
Evaluation method ‎‎online content
	· 
	

	
	Module Objective 4: ‎ to introduce students to effective debugging strategies and techniques.

Lesson 4:‎
Debugging Strategies and Techniques
	Online Module (LTM + ‎‎‎Activities + tools)‎
	
	

	
	
	F2F Module
Evaluation method ‎‎‎online content
	· 
	



	Needs

	ILO’s
· Students will be able to differentiate between verification and validation in the software testing process.
· Students will be able to design a basic unit test plan and an integration test plan for a sample software project.
· Students will be able to identify and describe the key elements of system testing, including recovery, security, and performance testing.
· Students will be able to apply appropriate debugging strategies to diagnose and resolve software issues in a given scenario.
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