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Introduction and overview
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Disclaimer: content of sessions may be changed at any time without prior notification
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Objectives of Session 0
1. To introduce the course

2. To provide an overview of the sessions and how they fit 
together

3. To provide details of the content of at least 2 sessions

4. To explain the structure of the course

5. To briefly explain why and how the course was developed
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Course learning outcomes
 On completion of this course you should be able to:

1. Write good requirements >90% of the time

2. Write well-written requirements >96% of the time

3. Elicit good requirements from stakeholders

4. Better understand stakeholder needs

5. Convert >90% of poorly-written requirements to well-written requirements

6. Understand the importance of stakeholders

7. Identify and manage stakeholders

8. Understand why writing good requirements has been so difficult in the past
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Course session topics
1. Introduction to requirements

2. Stakeholders and their importance

3. Identifying the stakeholders’ wants

4. Converting stakeholder wants to needs

5. Documenting stakeholders’ needs 

6. Converting stakeholder needs to requirements

7. Converting requirements to well-written requirements

8. Converting well-written requirements to good requirements

9. The use of requirements in the rest of the system development process

10. Summary, update and closeout
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Session 1 topics
 Exercise presentations
 Background
 Glossaries and definitions
 Purpose of requirements
 Well-written requirements

 Attributes
 Spelling and grammar
 Structure of a requirement
 Vocabulary of a requirement

 Generic and system specific requirements
 Examples of bad requirements and how to fix them
 The problems caused by poorly-written requirements
 Exercises 
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Session 2 topics
 Your BWMQ from previous session 

 Exercise presentations

 Stakeholders

 Lessons learned from dealing with stakeholders

 Where and how to locate potential stakeholders for the project

 The extended process to realize the solution system as a generic model

 The difference between
 Customers and other stakeholders

 Information and contractual communications between stakeholders and how to manage 
them

 Stakeholder wants and needs

 Direct and indirect stakeholders

 The degree of influence of each stakeholder on the requirements

 Exercises 
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Course assumptions
 Lectures summarize and point out important points

 Practical activities bring knowledge to life and provide 
experiential anchor points

 Participants 
 May interrupt lecture with questions

 Expected to do homework
 Exercises and readings

 Maximize return on investment
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Course architecture
 Optimized for maximum learning using the balanced classroom

 Designed for various learning styles

 Live lectures

 Live weekly discussion and question and answer sessions

 Readings for in-depth knowledge

 Practical exercises

 Knowledge reading exercises

 Lots of feedback to keep learning on track
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This course is designed to provide
 Education 

 To increase insight and understanding why the task is performed 
 Hammer, M. and Champy, J., Reengineering the Corporation, HarperCollins, 

New York, 1993, page 71

 Training
 To improve how a task is performed

 by increasing skills and competences in performing tasks

 Emulation of workplace environment 
 Requiring reading, thinking, doing and communicating

 Exercises can be presented as a “work in progress”
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Three types of knowledge*

1. Declarative knowledge - knowledge that can be declared in some manner. 

 It is “knowing that” something is the case.

 Describing a process is declarative knowledge.

2. Procedural knowledge - “knowing how” to do something and must be 

demonstrated. 

 Performing the process demonstrates procedural knowledge.

3. Conditional knowledge - “knowing when and why” to apply the declarative 

and procedural knowledge.

* A. E. Woolfolk, "Chapter 7 Cognitive views of learning," in Educational Psychology, 7th ed. Boston: 
Allyn and Bacon, 1998, pp. 244-283.
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Balanced classroom

Bloom’s taxonomy Lecture Exercises Knowledge readings

6 Creating √

5 Evaluating √

4 Analyzing √

3 Applying √

2 Understanding Unknown √ √

1 Remembering Listened √ √

Classroom 
Module

Lecture Exercises
Knowledge 
readings

Individual 
assignment

0001-11Writing good requirements

Knowledge readings
 Provides a better learning experience

 learning for the purposes of presentation is the best way 
of ensuring retention and understanding of the 
knowledge

 Demonstrates that different people perceive 
information differently 

 Enables the instructor to correct any 
misinterpretations as they arise

 Provides you with the opportunity to 
 practice presentations skills 

 obtain feedback of content and style

 Very positive student feedback

Updated Bloom’s taxonomy
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Session knowledge (template)
 Lecture

 Overview of knowledge for session
 Summary of readings but not in too much detail
 Material not in readings

 Readings
 0002 Introducing knowledge readings, (optional),(20 minutes)

https://www.youtube.com/watch?v=NltGcO2cmJg&t=474s
 0003 The two biggest mistakes students make in essay examinations and how to easily eliminate 

them https://youtu.be/xAUvJk-ci_o (10 minutes)

 Exercises
 Learn by doing
 Learn by presenting
 Learn by teaching
 Learn from feedback

 File numbering convention [snrn-pn]
 sn - session number
 rn - reading number in session (sn01 = lecture)
 pn = page number
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Course knowledge components
 Lecture and presentation graphics

 Audio and visual (some redundancy)

 Readings
 Additional material from various sources

 Extracts from text books, etc.

 Exercises
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Exercises 
1. Sized to take no more than 60-90 minutes

1. Watch video/reading 0003

2. Need not be 100% complete to present

3. Two types
1. Practical 

 Apply knowledge from session and previous sessions

2. Knowledge readings
 Learning by teaching

 Feedback on interpretation

 Discussed in optional reading/video 0002
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How to deal with the exercises
 Use the COPS Problem Formulation Template
 Determine what needs to be done (requirements)

 Work BACK from the answer!!!!!!!!!
 Systems thinker’s toolbox Section 11.8

 Create a compliance matrix
 Systems thinker’s toolbox Section 9.5.2 and session 1

 Create a presentation template
 Systems thinker’s toolbox Section 14.6 provides one

 Plan the use of allotted time
 Figure out how much time to allocate to each part of the exercise

 Think about observations and insights from readings and prior knowledge
 Produce the required presentation
 Incorporate material to show you have looked at the readings or equivalent material

 Citations (author, date)
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Session feedback: BWMQ

1. Best

2. Worst

3. Missing

4. Questions

Email: beyondsystemsthinking@yahoo.com

Subject: <class title> BWMQ Session #
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Why this course was developed
 Requirements analysis

 Should be
 An activity that converts the customer’s real needs to good well-written 

requirements

 Tends to be
 An activity that analyzes poorly-written requirements to figure out what the 

customer really needs and then produces better requirements 
 Robert Halligan, Systems Engineering Course, Munich, 2008

 Questions
 Why?

 What is so difficult about writing good requirements?

 How much of that difficulty can be overcome?
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19

The systems engineering process (1970)

Writing good requirements 0001-19

The systems engineering process (2010)

• More steps
• Due to the 

software?
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International problem

Start

End

COPS Problem Formulation Template
1. The undesirable situation

 As perceived from the HTPs (objects and relationships)

2. Assumptions

 About the situation, problem, solution, constraints etc.

3. The Feasible Conceptual Future Desirable Situation (FCFDS) 

 As perceived from the HTPs

4. The problem

 What needs to be done to convert the FCFDS to reality in reverse order

5. The solution
 How the undesirable situation will be/was remedied in forward order
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1. The undesirable situation
 Nobody seems to be able to overcome the perennial problem of poor requirements

 Poorly-written requirements are the norm in systems and software engineering

 Resulting in failed projects (cost and schedule overruns or the wrong system is delivered (a 

system that does not meet the needs of the stakeholders)

 Resulting in unsatisfied customers

 MIL-STD 961b (1985) Section 4.9 described the grammar and vocabulary of well-written requirements

 Ivy Hooks presented ‘Writing Good Requirements’ at the INCOSE International Symposium in 1993

 International Requirements Engineering Board (IREB)

 Founded in Fürth in Germany in October 2006 

 Offers the Certified Professional for Requirements Engineering (CPRE) qualification

 Lots of Standards, books, classes, trainers, workshops, etc.

 INCOSE’s Model Based Systems Engineering (MBSE) is building complex and complicated models to 

produce a better set of poorly-written requirements

 Various requirements management tools still can’t tell us if the requirement is poorly-written

0001-23Writing good requirements

2. Assumptions
1. Requirements are an essential part of the system development 

(project) process
 We cannot deliver a system without them

2. (hypothesis) Since there have been, and still are, many courses, 
books, etc. on writing requirements, the needed information to 
stop poorly-written requirements from being created is not being 
taught in engineering and project management classes

3. Eliminating errors introduced by poorly-written requirements has a 
greater effect on the delivered system than errors introduced in 
the rest of system development process (project)
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3. The Feasible Conceptual Future Desirable Situation 
(FCFDS)

 The assumptions are valid (or not)

 I understand some reasons for the difficulty in writing wrong requirements

 I’ve created and taught an innovative course on writing good requirements

 Systems and software engineers are learning how to write good requirements

 Resulting in more successful projects

1. Cost and schedule estimates are met

2. The system as delivered, satisfies the needs of the stakeholders, at a price the customer 

is willing to pay

3. Resulting in more satisfied stakeholders and customers
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The systems engineering process (????)
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4. The problem –
1. The assumptions are or are not valid

2. Systems and software engineers (students) creating sets of good
requirements in the workplace

3. Students understanding what they need to do and how they need to 
do it to create a set of good requirements

4. I’ve taught the course

5. I’ve created the course

6. I understand the pedagogy of effective and efficient learning

7. I compare what is currently taught with what needs to be taught

What needs to be done to convert 
the FCFDS to reality in reverse order
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4. The problem –
8. I understand what needs to be taught

9. I perform work-flow analysis on an ideal requirements elicitation and 
elucidation process

10.I conceptualize an ideal requirements elicitation and elucidation 
process

11.I understand some of the reasons for the perennial problem of poor 
requirements

12.I note lessons learned from prior requirements engineering research 
and experience

13.I begin the research

What needs to be done to convert 
the FCFDS to reality in reverse order
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Questions? 

0001-29Writing good requirements


