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How to Complete This Course 
How to Complete the Guide and Exercises 
This course is broken down into course modules.  In order to develop a better understanding of the 
content of this course it is recommended that the student complete the work as follows: 

 Complete a reading and a study of the information contained in each module for 
understanding and comprehension. 

 The student is encouraged to make notes as they work through the course guide.  These 
notes can assist the student in assignments following each module.  Notes may be 
related to key ideas the student wishes to remember as well as personal insights the 
student may have. 

 Complete all corresponding assignments (see Completion Checklist, located on the 
following page).  Ideally, the student should keep a student journal (separate notebook or 
file) with his or her answers to all assignments. 

 Check off assignments on the Completion Checklist as they are finished. 
 Work through the course guide one module at a time, completing all work associated with 

the current module before advancing to the next module. 

How to Contact the Instructor 
Prodevia Learning course instructors are available via email.  All course correspondence will be returned 
promptly. 
Contact your course instructor at support@prodevia.com 

How to Submit Course Completion and Report PDUs 
When you have completed working through this course guide, return to the Course Completion page at 
www.prodevia.com and follow the instructions there to formally complete your course with Prodevia 
Learning. You are required to formally complete your course in order to receive your Certificate of 
Completion and be awarded 10 Professional Development Units. The Course Completion webpage also 
includes instructions and a link for you to submit your PDUs directly to the Project Management Institute 
(PMI)® online. 
Course Detail: 
PMI Provider ID: 1945 
PMI Activity ID: Printed on your Prodevia Learning Certificate of Completion 
 
Note: PMI is a registered mark of the Project Management Institute. 
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Completion Checklist 
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Read and Study 
Review Questions 
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Module 3 – Activity Sequencing 
Read and Study 
Review Questions 
Module 4 – Activity Estimating 
Read and Study 
Review Questions 
Module 4 Exercise – Using a Three-Point Estimate 
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Conclusion 
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Course Completion 
Complete course through the Course Completion tab at www.prodevia.com 
Submit PDUs to the Project Management Institute 
 



Mastering Project Schedules and Deadlines 

www.prodevia.com 
5

Course Objectives 
This course is designed to guide you through steps for you to plan and implement project schedules for 
your projects.  By the end of this course the student should be able to: 
 

 Describe the concept of project scheduling and its necessity to project success 
 Articulate the factors that lead to a more accurate, realistic schedule 
 Detail the appropriate activities required to complete the project work 
 Explain sequencing techniques to appropriately define task dependencies 
 Discuss methods for developing work effort and duration estimates for activities while also 

considering resource requirements 
 Define the concept of refining a schedule to create a baseline 
 Explain the process for overseeing the work for activities during the project, making adjustments 

and corrections to the schedule to stay on course 
 Discuss methods to engage project team members and stakeholders in the scheduling process 
 All course objectives’ outcomes may be measured through end-of-module review questions, 

exercises, and an end-of-course assessment. 
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Module 1 – Introduction to Scheduling 
From the moment we arrive into this world we are increasingly aware of the importance 
and influence of time.  As children, we seem to have an over-abundance of time; our 
perception of it is that it proceeds slowly along.   

“Are we there yet?” 
It’s a common question for a child that has little patience for the passing of time.  Project 
clients are like this also—eager to arrive at the end just as the project first begins.  The 
beginning of a project seems to begin in slow-motion where there is much more 
stakeholder impatience than there is project momentum. 
As we grow older we feel the passing of time at greater and greater speed until it seems 
that much of life has passed from us in such a short space of time.  The years seem to 
feel shorter.  Children seem to grow up in the blink of an eye.  Life moves along at a 
faster and faster pace.  And, projects underway are a lot like this – as work proceeds it 
seems as if the time to get everything done is slipping away while there is still so much to 
accomplish. 
And, the end of our lives is often a reflection of what has occurred where time slows once 
again.  Projects at their end experience time in this way also as it seems that the project 
will never get past the hurdle of 99.9% complete.  That final customer sign-off is so 
elusive. 

“Time is money.”  —B. Franklin 
“You delay, but time will not.” —B. Franklin 

“Never leave for tomorrow what you can do today.” —B. Franklin 
“I needed it yesterday.” —Every project client 

Time is a cornerstone of our human experience, and it’s a critical expectation for every 
project client—past, present, and future.  It is always on the client’s mind in some fashion, 
and therefore, on ours as project managers and project team members.   

Course Goals 
This course was developed so that you as the project manager and/or project team 
member can understand not only how to build and manage a schedule but also to 
consider the component of time management in relationship with the customer.  This 
means that we will cover the mechanics of scheduling.  It also means that we will look at 
some of the practical dilemmas that projects face in developing ‘realistic’ schedules.  This 
includes having honest, informative conversations with those key stakeholders that so 
often like that well-used phrase, “I needed it yesterday.” 
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This course is broken out into modules that incorporate what are considered standard 
procedures for the planning and management of project time. 
The following topics will be covered: 

 Module 2 – Activity Identification – how to define a discrete set of actions that 
must be performed to complete project deliverables 

 Module 3 – Activity Sequencing – the sequential manner in which the actions 
must be performed during the project’s lifetime  

 Module 4 – Activity Estimating – the effort, duration, and resources that will be 
needed to complete defined actions 

 Module 5 – Developing the Baseline Schedule – the refinement of actions 
together to create the agreed-to, guiding plan of project time performance 

 Module 6 – Managing the Schedule – that which must be done to keep 
stakeholders and actions on track in order to arrive to end results. 

Project Time Management

Activity Identification

Activity Sequencing

Activity EstimatingSchedule Development

Schedule Management

 
When studying through this course, always remember that your role as project manager 
is to be a steward of the project for your client.  It means that where schedule and time 
are concerned (as with all project knowledge areas) your job will be to help clients better 
define what their priorities really are, help them understand how your team plans to arrive 
to their goals, and constantly communicate with them about the impact of their decisions 
and changes upon the existing project effort.   
The reality of scheduling is this – the easy part is inserting data into a scheduling tool.  
The difficult task of scheduling is ensuring quality content goes into that schedule as well 
as interacting professionally and productively with the human beings who will have a 
stake in that schedule.   
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Scheduling Defined 
A project schedule is an artifact of a project’s Time Management activities.  A schedule 
is – simply put – the “how” and the “when” of an overall project plan. 

 How – the manner in which the team will go about performing work toward the 
project’s end result, and 

 When – the timing of how the team will perform their necessary actions. 
This data of “how” and “when” is then captured and documented in some fashion (ideally, 
in a software scheduling tool).  For the purposes of this course, the schedule will refer to 
the compilation of all “how” and “when” project data into a captured document that can 
then be used to guide the activities of the project team.  The final schedule will usually 
contain the following data elements: 

 The phases or iterations of the project’s development lifecycle 
 The lowest-level deliverables that are defined in the project’s scope as well as 

the owners of these deliverables 
 The activities that the project team must perform 
 The ordering in which activities must be performed 
 The resources that are assigned to the activities 
 The length of time and the amount of effort that activities will require to finish 

including start and finish dates 
 Key milestones to be achieved 
 Content and estimate insertions to manage risk 
 Placeholders for cost estimates at the activity level (this component is 

considered part of Cost Management, but it is often housed together with 
scheduling data to define the performance measurement baseline) 

 Actualized performance data as activities are completed. 
 Additional activity characteristics that a project manager deems important to 

also document and track.  An example of this might be the geographic location 
where the activity will be performed. 

A successful schedule will be robust enough so that the necessary actions are captured 
while also concise so that stakeholders will not become lost in too much detail.  The 
place where robust-meets-succinct is known as an efficient schedule.  Later in this 
course, we will provide more guidance to find this elusive, middle ground. 



Mastering Project Schedules and Deadlines 
Module 1 – Introduction to Scheduling 

       

www.prodevia.com 
9

The schedule is not the same thing as an overall project plan.  The schedule is 
considered to be one component of an overall project plan.  The overall project plan 
incorporates many project artifacts including the schedule along with other elements 
including: 

 Scope statement and baseline (usually defined via a Work Breakdown 
Structure) 

 Budget baseline 
 Risk response plan 
 Communication plan 
 Project subsidiary plans that define the particular processes that will be 

utilized within the project 
When a schedule is efficiently developed and can be agreed-to by project stakeholders it 
should be baselined.  A baseline is considered the “flight plan” for the project and is the 
measuring stick for performance. 

Benefits of Building Efficient Schedules 
The most obvious benefit of building an efficient project schedule is that you and the 
client will define a completion date for the project.   But, this is one of a few advantages of 
taking the time to build an efficient project schedule.  Let’s look at other benefits. 
Understanding of the Work 
One of the best reasons for developing a schedule is that it will allow project stakeholders 
across the project effort to have a good understanding of the necessary actions that must 
be performed in order to complete the content of work.  When developed correctly in 
conjunction with Work Breakdown Structure (discussed later in this course) the schedule 
will define the actions that must be performed while avoiding the threats of: 

1. forgetting activities, 
2. activity duplication, and/or 
3. incorporating activities that are not necessary for project success.  

Sound scheduling practices ensures that the most efficient schedule is built instead of 
just an overwhelming list of tasks that stakeholders find hard to keep up with. 
Common Expectations 
A practical, efficient schedule will also help in setting common expectations.  Resources 
and team members will understand how the work they must accomplish can impact other 
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resources downstream from them.  They will also be more aware of how to plan their 
work as they will be able to anticipate what is coming up on their plate of actions as time 
proceeds.   
Additionally, and just as critical, the schedule can demonstrate to clients the complexity of 
the work that must be done so they can better understand why a milestone date is set as 
it is.  It’s also a wonderful tool to help level-set clients when their requested end-date is 
not realistically achievable. More about this will be discussed later in this course. 
Improved Communication and Reporting 
A solid schedule assists the team in communicating more effectively and also provides a 
standard for which reporting to the schedule will occur.  Standardization and consistency 
for reporting becomes more understandable when the project team can see the activities 
in their totality as well as individually. 
Increased Stakeholder Confidence and Success 
A robust schedule will also increase stakeholder confidence as everyone recognizes that 
the project will not be executed in chaos, but will instead have a guiding document to help 
keep everyone on track and focused on the things that must be completed to reach an 
end result.  Confidence is increased where there is understanding and a reduction in 
uncertainty. 

Keeping the Scheduling Cart after the Horse 
One big mistake that is so often made when a project first begins is to attempt to start 
building a schedule right away – or, “putting the cart before the horse”.  The reason why 
project managers and team members have a tendency to do this is understandable.  
First, the customer wants to know ASAP when the project will be over and their solution 
will materialize.  Second, the project team usually places a strong focus on what they 
must “do” in order to complete the project.  Everyone is ready to get to the finish line.  
And, since the schedule defines that finish line, they are inclined to go straight into 
scheduling. 
However, if the schedule is going to be both robust and concise, then it is important that 
other project planning artifacts are first considered and developed.  Let’s look at what 
comes prior to the start of efficient schedule development. 
Document Client Expectations and Priorities 
More than even knowing the deliverable outcome of the project, do you even know why 
the client is interested in risking their money and time in the first place?  Without a solid 
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understanding of the reasons a client wishes to undertake a project it is very difficult for a 
project manager and team to prepare a plan with the client’s interests in mind.   
Consider the three crucial questions that every customer asks when first making a 
purchase: 

Question Project Element 
What am I getting from this deal?  Performance – scope and quality 
How much will I pay for it?  Cost 
When will I get it?  Time 

Table 1.1 – Triple Constraints 
These three questions are always at the top of every customer’s mind from an individual 
buying a new car to the project client who is implementing a new software solution across 
multiple company divisions. The answers to these questions become what is known as 
the client’s triple constraints and should be considered by every project manager as the 
way in which a client will evaluate his or her satisfaction with project outcomes. 
As project managers, we also have to consider how time will be influenced not just by 
cost, and solution performance (scope and quality)—the other elements of the client’s 
triple constraints.  We must also look to the additional project constraints of resources, 
risk, procurement, communication, and integration (the balancing of all of these factors 
together in a harmonious, acceptable way). 
What will be acceptable for the client?  Well, of course that will depend upon the client’s 
specific needs.  And, their priorities will always be different.  Consider the following. 
You may be kicking off a project to build a solution for your client, Joe, which is very 
similar in content to a project that you completed for client, Mary, not so long ago.  Will 
you plan the current project in the same way that you planned the previous one?  The 
answer will depend upon Joe’s priorities.  As example, perhaps Mary worked in an 
organization which had heavy budget pressures which meant you weren’t able to 
resource the project quite as well as you would have liked.  Your current client, Joe, must 
have a solution available to bring to market before the end of his next fiscal year.   
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The resulting priority for each client looks something like this: 

Constraint Prioritization Matrix 
Project Constraint Mary Joe 

Performance 
 (scope/quality) Second Second 

Time Third First 
Cost First Third 

Table 1.2 – Constraint Prioritization Matrix 
This difference in the client prioritization of the triple constraints means that you as 
project manager will likely create a different plan for Joe than you did for Mary to ensure 
that a more aggressive schedule can be built.  A project plan should always reflect the 
needs of the client. 
If your client does not seem to be eager to prioritize their constraints because they 
contend that “time, cost, and performance are all at the top of the list” then you can build 
a better understanding of their priorities by asking one simple question. 

“For this project, what is your biggest concern?” 
This question will usually result in a time, cost or performance threat that the client is 
particularly anxious about.  As you discuss your projects with clients, you will be able gain 
insight into these concerns and use them to partner with clients to ensure that their 
constraints are defined and prioritized. 
The Necessary Project Charter 
This means that a project manager should always make sure to have a discussion with a 
client about their expectations and priorities and document them in some fashion.  Ideally 
they are documented in a project charter.  The project charter is a guiding document 
that should include: 

 Business Justification for the Project 
 Business Objectives and Benefits 
 Expected Project End Result and High Level Scope 
 Client Targets for Cost and Time 
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 Client Prioritization of Constraints 
 Threats to Success 

A project charter is, in theory, crafted by the client, project solution sponsor, or a project 
champion.  And, it is written from the client’s point-of-view.  It provides the purpose for the 
project and gives the beginning authority and direction to the project manager and project 
team.  
In practice, project managers often find they must become involved in project charter 
development because it was not developed prior to his assignment.  If you don’t have a 
project charter when you are assigned to manage a project, you should work together 
with a client to develop one.  It will provide a starting point for the project team’s planning. 
All projects, no matter the size, scope, or complexity, should have some documented 
charter.  While the charter document does not have to be lengthy or detailed, it should 
always be drafted and agreed to for every project you have going forward in your career. 
Take a moment to review a sample project charter located in Appendix A at the back of 
this guide.  Familiarize yourself with this template before continuing in your reading. 
Build a Solid Scope 
“Are we there yet?”  
It’s a simple question.  But, in it contains the very reason that scheduling must await the 
more critical piece of information – the definition of the word “there”.  In other words, 
what’s the end solution, and then how does that break down into one or more 
deliverables? 
It is impossible to know if a project “arrives” if the end result is not first defined.  And, a 
schedule built before the end results of a project are well-defined is likely to be a 
schedule that will not reach a successful conclusion for the project team or client.   
If the project schedule is the “how” and “when” of a project, then the project scope could 
be considered the “what”.  Project scope focuses on the end results that must be 
obtained.  More specifically, scope is not about what a team must do, but what the 
project must get at the end of their activities.  Scheduling is about doing – verbs.  Scope 
is about end results – nouns. 
The activities a team must perform can only be well-defined after some outcome has first 
been defined.  A good analogy for this might be the development of travel directions.  
One can only define the actions of the best plan of travel only after the final destination is 
determined.  No GPS system in the world will help you if you don’t know first your 
destination point. 
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The scope is the project’s defined destination.  The project schedule defines the best 
method to travel from point A (where you are now) to point B (the final result of the 
project).   
The Definitive Work Breakdown Structure 
One of the most common and practical tools for defining scope is known as the work 
breakdown structure.  And, because this step is so critical to the later development of 
scheduling, it is important to spend some time discussing how work breakdown structures 
are developed. 
The work breakdown structure, or WBS, is a decomposition of deliverables represented 
graphically.  The WBS begins its decomposition usually from the perspective of the client 
laying out the expected deliverables and then is further broken down into smaller, more 
manageable pieces that the team must achieve.  The WBS is utilized as an important 
input into most all other project planning documents that will follow it. 
An example of a WBS is provided in Appendix B at the back of this guide.  Please take a 
moment to review it before continuing in your reading. 
Let’s take a look at some of the more common elements of a work breakdown structure. 
Pieces of a Puzzle 
Upon your review of the WBS example in the appendix you probably noticed that all of 
the components of the graphic are represented as end results with lower components 
that, when combined, equal the larger summary deliverables above them.  At the first 
level of the WBS you will notice that each deliverable is notated with a numerical code 
and that the deliverables beneath carry that same numerical code formula.  Consider 
each of these numbered layers together as a “family of work”.  The smallest pieces 
combine together with other sibling deliverables to achieve parent (summary) 
deliverables.  Summary deliverables can then combine to achieve larger, summary 
deliverables.  All deliverables represent together the totality of the project. 
You might have noticed that this WBS does not suggest when the deliverables will begin 
or complete.  In fact, the arrangement of the first level of deliverables had nothing to do 
with the way in which they will occur over time.   As explained earlier, the “when” is 
managed through the schedule.  So, the WBS literally represents scope through the 
definition of pieces of the project puzzle - nothing more.  The goal of the WBS is to simply 
better understand the content of the project. 
A Variety of Deliverables Are Represented 
The WBS will also incorporate two types of deliverables within its structure.  The first type 
of deliverable is a product deliverable and represents those things that the client and 
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the business will receive at the end of the project.  These are the items are typically more 
recognized in WBS development.   
The WBS also incorporates what is known as disposable deliverables. Disposable 
deliverables are the items that will be developed and “used” in the course of a project for 
the purpose of obtaining product deliverables. Examples of disposable deliverables 
include project documentation, product design artifacts, sign-offs, materials, and project 
management activities.  Don’t expect that these items will be incorporated into a client-
developed project charter.  They don’t think about them; however, they are still very 
necessary components. 
The Executable Work Packet 
Developing a WBS requires a project manager to find a balance making sure that the 
WBS is decomposed sufficiently while also ensuring that the WBS doesn’t find itself in 
death-by-detail.  The WBS is not meant to document every task that the team will 
conduct (that’s scheduling).  It is simply supposed to represent discrete end-results. 
When a project manager and team find this right balance they have decomposed the 
WBS deliverables to the Executable Work Packet level, or EWP level.  An EWP is a 
deliverable – it simply represents the last decomposition of a family of work.   
In other words, every deliverable will either be a: 

 Summary level deliverable (a combination of two or more lower level 
deliverables), or  

 EWP (the lowest level of decomposition.). 
Project WBS

3.02.01.0

1.1

1.2

2.1

2.2

2.1.1

2.1.2

Level 1

Level 2

Level 3

 
Figure 1.1 – Levels of a WBS 
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This lowest layer of decomposition on the WBS – the EWP – can be represented at any 
level of the WBS structure whether Level 1 or Level 10.  Where an EWP falls on the WBS 
isn’t important.  An EWP is not found at some pre-defined level of the WBS.   
The EWPs in the WBS above occur at all levels as shown in the table below. 

Level EWPs Represented 
1 3.0 
2 1.1, 1.2, and 2.2 
3 2.1.1 and 2.1.2 

Table 1.3 – EWPs from a WBS 
There are many guidelines that can be put around WBS decomposition to EWP level.  
Here are three simple ones that work for most projects. 

 The EWP can be completed with a work effort in the neighborhood of 100 – 200 
hours.  If the deliverable is larger than this, you may wish to decompose the 
deliverable down into two or more pieces to ensure that the work is well 
understood.  An EWP may be smaller than 100 hours at the project manager’s 
discretion.  It may be appropriate in cases where the project manager wants to 
maintain visibility of the deliverable for the customer and/or team. 

 There is one subject matter expert on the project team that can be accountable 
for overseeing the technical elements of the work together with the project 
manager.  It’s never a good idea to have more than one team lead own a 
discrete deliverable.  It will either become neglected or micro-managed, and 
neither of these circumstances is ideal.  If it seems that two people must be 
accountable, consider breaking the deliverable down further. 

 The deliverable can show regular progress from one reporting period to another.  
A deliverable that starts and shows no progress toward completion across 
multiple reporting cycles might need to be broken down further just to make sure 
that it is staying on the radar and not getting neglected. 

In the next module of this course we will discuss further how the WBS is used in the 
development of the schedule. 
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Other Considerations Before You Begin Scheduling 
Consider the World around You 
Your project will be affected by many factors from the organization and environment in 
which it exists.  Consider the following questions that your schedule will have to consider 
and incorporate.  The checklist below is a good one for keeping track of items that may 
need to find their way into your schedule but that could be easily forgotten. 

 What organizational processes will your project be expected to participate in?   
o procurement processes 
o configuration management 
o quality control standards 
o staffing and recruitment processes 
o financial recording and reporting 
o legal 
o PMO 
o time-tracking 
o work authorization policies 
o others? ________________ 

 What organizational politics, culture, and/or structures (examples: 
departmental, personnel, communication) might influence the success of the way 
in which a project is conducted? 

 What industry best-practices will be expected to be followed either by your 
organization or the client organization? (Examples: industry standards, ISO, 
product development methodologies, etc.) 

 What regulatory standards will your project be expected to comply with? 
 What historical data or lessons learned may be available and useful for this 

particular project initiative? 
Make sure that you define these factors and they are considered as you move 
forward in your scheduling methodology. 

Have a Target for Completion of the Plan 
You have probably been a part of or been witness to a project that seemed to be forever 
stuck in initial planning.  This often occurs because of a misguided attempt to build the 
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“perfect plan”.  The reality of projects is that they will never, ever actualize exactly 
according to plan.  A perfect plan is impossible to achieve.  Instead, your goal should be 
to develop a sound working plan that will likely have a few imperfections.   
When you first begin planning a project you, as project manager, should have a target 
date for completing the overall project plan for baseline approval.  Consider the size, 
scope, and complexity of the project when you define your target date.  Make sure that 
you discuss this target date for baseline with your team and that there is buy-in that it is 
achievable.  In some cases, a project may be so complex or vast in scope that it may 
make sense to baseline the schedule in stages or gates.  More will be discussed about 
this later when discussing the schedule baseline. 
With an approved project charter and with scope well-defined, then scheduling planning 
can begin.  In the next module of this course we will discuss the first step in this process, 
Activity Definition. 

Review Questions 
The following review questions will assist you developing comprehension of the material 
contained in this course module.  Answer the following questions in a separate notebook.  
1. What is the most difficult task of developing a project schedule?   
2. Scope management refers to the ______ of a project whereas scheduling refers to 

the ______ and ______ of the project plan. 
3. Name at least seven data elements that are incorporated into a final project 

schedule.   
4. A successful schedule will be ______ enough so that the necessary actions are 

captured while also ______ so that stakeholders will not become lost in too much 
detail.   

5. How is the schedule different than the overall project plan?   
6. Name four benefits of building efficient schedules.   
7. When developed correctly in conjunction with a WBS, a schedule will define the 

actions that must be performed while also avoiding what three threats?   
8. What two reasons lead to the mistake of scheduling before the project and team is 

ready to do so?   
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9. What are the three crucial questions that every client asks when first undertaking a 
project?   

10. Why must the triple constraints be prioritized?   
11. What are the key elements of a project charter?  
12. What method of scope decomposition is a useful tool and a necessary pre-requisite 

for schedule development?   
13. What are expendable deliverables?  Should they be included in the WBS?   
14. What is an EWP?   
15. Why must a project manager consider organizational processes, politics, structures, 

and regulatory standards, among other conditions, when he is preparing to 
schedule?   

16. Why is it important to have a target for completion of the plan?   
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Module 2 – Activity Identification  

Project Time Management

Activity Identification

Activity Sequencing

Activity EstimatingSchedule Development

Schedule Management

 
Activity identification is the first step in time management and in determining how a 
project team will complete its work toward deliverables.  For activity identification to begin 
successfully, a project manager should ensure that he has a few key elements in place, 
discussed in the previous module: 

 An authorized project charter allowing him to proceed into planning,  
 A project team of leads from the various technical specialties that his project will 

require, and, 
 A work breakdown structure that is broken down to the EWP level for families of 

work (or, at least for the first iteration of deliverables if rolling wave planning is 
being utilized). 

From Nouns to Verbs 
When project planning begins, the perspective of planning documents begins with the 
customer.  The project charter – a common planning document – is written from the 
customer perspective.   
During the development of scope statements and a work breakdown structure, the focus 
is still strongly from the customer perspective because scope details the end results and 
deliverables that the customer will receive.  The further detail of the work breakdown 
structure to the EWP level usually begins the transition of perspective as we see both 
customer perspective as well as the project delivery team perspective represented.   
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It is at this point in planning – activity identification – that the planning perspective 
becomes strongly focused on the project team who must deliver a solution.  Activity 
identification represents the actions that the project team and resources must perform.  
These actions will largely be hidden from the customer’s view.   
Customers will not know about nor understand the internal actions that are to be 
performed to arrive at a deliverable.  There is work to be done, but the specifics are less 
important to them.  Thus, the first point to consider is that the audience for the project 
schedule isn’t primarily the customer.  The schedule is developed for the use and 
advantage of those who will deliver – the resources, the project team, and their 
managers. 
The schedule will be used to: 

 Guide the actions of the resources and team through their work 
 Track and report the progress of the work 
 Re-plan the work as changes and challenges occur during project execution 

Will the schedule contain elements that the customer will want to know about? 
Absolutely.  But, the schedule is an internal device of control written for the project team’s 
benefit.  This is important to remember because this fact should guide the way in which 
you decide to develop a schedule for a project.  A schedule should always serve the 
team, not hinder their ability to get things done.   
The schedule’s focus is on the things that the team must do.  Therefore, activity 
identification represents the transition point from what we must have to what we must do; 
from nouns to verbs; from results to be achieved to the actions we must perform to get 
there. 

Using the WBS for Activity Identification 
“How to you eat an elephant?  One bite at a time.” 

A well-defined work breakdown structure is an excellent place to begin the process of 
activity identification because: 

 A detailed WBS to the EWP level will have been decomposed to a point that 
makes activity development a natural next step 

 The formulation of EWPs means that an accountable subject matter expert, 
SME, has been assigned to the deliverable component and will either be 
responsible to activity development himself or will be able to identify the best 
resource to work with to develop an activity list. 

When activity identification begins the WBS will be either: 
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 Completely decomposed to EWP level for every family of work, or 
 Decomposed for those deliverables in the first project phase or iteration.  This 

process is known as a rolling wave approach. 
From EWPs to Activities 
As explained earlier, every deliverable on the WBS is either a: 

 Summary deliverable – made up of two or more lower-level deliverables 
 Executable work packet – the lowest-level deliverable on the WBS 

Considering that this is the case, all EWPs represent the required pieces in order to 
deliver the project in totality.  If all EWPs are completed, then all summary deliverables 
and the project are complete. 

Project WBS
3.0EWP

2.0SummaryDeliverable
1.0Summary Deliverable

1.1EWP

1.2EWP

2.1Summary Deliverable

2.2EWP

2.1.1EWP

2.1.2EWP

 
Figure 2.1 – EWPs of a WBS 
 
Considering the project WBS above, the project will complete when EWPs 1.1, 1.2, 2.1.1, 
2.1.2, 2.2 and 3.0 are complete. 
When it is time to develop a schedule, these EWPs can be “extracted” from the WBS and 
then re-organized into the project phase or iteration in which each will begin.   
For each EWP, the accountable SME will then develop a list of activities required for 
resources to complete the EWP.  All identified activities together create the activity list for 
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the entire project.  Developed in this way, the likelihood is greater that all of the activities 
required, and only the activities required, will be documented into a schedule. 

3.0EWP

1.1EWP

1.2EWP

2.2EWP

2.1.1EWP

2.1.2EWP

Activity 1.1a
Activity 1.1b
Activity 1.1c

Activity 2.1.2a
Activity 2.1.2bPha

se/
Iter

atio
n 

1
Pha

se/
Iter

atio
n 

2
DELIVERABLES ACTIVITY LIST

Activity 1.2a
Activity 1.2b
Activity 1.2c

Activity 2.1.1a
Activity 2.1.1b

Activity 2.2a
Activity 2.2b

Task 3.0a
Task 3.0b

SME Activity ID

SME Activity ID

SME Activity ID

SME Activity ID

SME Activity ID

SME Activity ID
 

Figure 2.2 – From EWPs to Activity List 
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Activities are not developed for summary level deliverables.  Their completion is a 
function of EWP completion. 
When Using Rolling Wave 
A rolling wave planning approach is used for programs and projects that will occur over a 
lengthy duration of time and where there is great ambiguity in the beginning as to the 
best solution for a client.  Rolling wave typically begins with a phase of well-detailed 
deliverables.  The findings of these early deliverables will define more precisely those 
deliverables that will occur later in the project.   
If a rolling wave approach is being used, then the activity list will be developed for those 
EWPs that will occur in the earliest phases or iterations of the project.  Usually, the EWPs 
are not well-defined for later-phase deliverables.  As such, activity lists are also not well-
detailed with entries that act more like placeholders in the schedule until a later point in 
time when better definition can be created.  A rolling wave planning approach will usually 
require standard schedule entries of activities and milestones to conduct a re-planning 
exercise for these later phases, sometimes known as a phase-gate.  

Execution Phase 1
• Execute Phase 1 work
• Phase 1 Deliverable Review
• Phase 2 Detailed Schedule Created
• Revised Phase 3 High-Level Schedule
• Go/No Go Decision
• Phase 2 Schedule Baselined

• Execute Phase 2 work

• Phase 2 Deliverable Review
• Phase 3 Detailed Schedule Created
• Go/No Go Decision
• Phase 3 Schedule Baselined

• Execute Phase 3 work

• Phase 3 Deliverable Review

• Proceed to Next Phase or to Project Closure

Execution Phase 2 Execution Phase 3Project Planning

• Phase 1 Detailed Schedule Created
• Phase 2 and 3 High-Level Schedule Created
• Go/No Go Decision
• Phase 1 Schedule Baselined

 
Figure 2.3 – An example of rolling wave planning 

Ensuring that Activities are Well-written 
When activities are being identified it is important that the project manager ensures that 
the following occurs: 

 Activities should be written as actions beginning with a verb.   
o Develop first component of… 
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o Review preliminary draft… 
o Design final blueprint for… 

 Avoid using terminology that might imply a milestone – or point-in-time – 
event such as begin or start; finish, end, or complete.  These terms can be 
used when developing milestones for the schedule; more will be discussed about 
milestone lists shortly. 

 Activities should be written as descriptively as possible so that there is clarity 
in the work to be done.  For example, instead of “Develop first set of 
components…” could be revised to state “Develop components 1 through 5…”  
This provides more specific information regarding the activity. 

 Remove any duplication of activity descriptions.   This happens more 
commonly in projects that have iterations as the activities can be similar from one 
iteration to the next.  It is important that the activity description is unique so that 
an individual reading it would be able to differentiate.  For example, “Review 
testing results – iteration 1…”; “Review testing results – iteration 2…”.  While it is 
true that each activity will have a unique code, it is still advisable to ensure the 
activity description is also unique. 

Avoiding Over-decomposition 
The project manager’s greatest challenge in the process of activity definition will be 
finding that point where the activities have been developed with enough detail to keep 
things on track while also avoiding a schedule too granular and cumbersome.  Though 
there is no one formula appropriate for all projects, here are some things to consider as 
you guide your project team through activity definition. 
Consider the expected duration of the project. 
Projects of short duration are not likely to require as much detail as a project that will 
engage for many months. 
Consider project complexity. 
Your project may be very short in duration; however, the complexity of the work requires 
activities of small duration (i.e. activities measured in hours even though the project is a 
couple of months long).  If activities are highly unique, tracking must be very closely 
monitored, or very technical in nature utilizing many skilled resources, then it may be 
appropriate to have greater granularity.  A project where work is fairly standardized and 
repeatable is not likely to require as much detail as a highly unique project. 
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Consider your reporting cycle.   
If your project’s reporting cycle will be in increments of a week, then activities that are 
one hour in length is probably too granular.  It may be better in this case to keep your 
activities in the one to two-week time frame as a rule with exceptions in cases where you, 
the project manager, deem appropriate. 
Consider risk in the project. 
Projects that are of low risk or have a repeatable nature to them will generally require 
less level of detail in the activity list than a project where risks to success is high and/or 
the deliverable set is unique.   
Consider the work effort attached to the activity. 
Generally speaking, a good rule-of-thumb for activity size is under 100 man-hours of 
work effort.  Additionally, an activity is more manageable during project execution and 
control when there are no more than two or three unique resources assigned to it.    
An exception to this guideline would be for fixed duration tasks – such as meetings – 
where the duration is short but because there are many attendees the work effort is a 
function of duration and the number of people assigned (i.e. a 4-day detailed design 
meeting where five project resources will be assigned to meet together totals a work 
effort of 160 hours – 4 days X 8 hours per day X 5 resources). 
It is important to note that the project manager must always use his best judgment as to 
the correct level of detail for the activity.  While the schedule’s primary audience is the 
team, it is the project manager who will most-utilize the schedule and re-plan from the 
schedule.  Therefore, the schedule should be developed in such a way that the project 
manager can ensure it is kept current throughout the project.  A schedule with too much 
detail will end up defeating its purpose. 

Outside Sources 
In addition to the project WBS, a project team should also review activity lists from similar 
projects either from within their own organization or external sources such as industry 
best-practice standards.   
Sometimes, lessons learned from previous projects may also provide some suggestions 
for activities that were not incorporated into a previous project’s schedule but which were 
identified later as necessary.  Where archived project information is available it should be 
reviewed to determine usefulness for the current planning initiative. 
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The Activity List 
The outcome of activity identification is a complete list of activities based on the activity 
set of each EWP of the work breakdown structure.   
Each accountable SME should be informed who this information is delivered to and the 
method that it is to be documented.  Usually, the project manager is the primary owner of 
the project schedule, though larger initiatives may have a separate project scheduler who 
works under the project manager and the one responsible for the schedule.  More will be 
discussed about scheduling tools in Module 5 of this course. 
Documenting the Activity List 
There are many methods in which a SME’s activity list can be documented for the project 
manager.  One method is the EWP Definition Sheet, an example of which can be found 
in Appendix A at the back of this course guide.  Take a moment to review it before 
continuing in your reading.   
Using this method of capturing data, the EWP Definition Sheet defines necessary 
information about the time management planning processes contained in this course as 
well as additional levels of detail about the EWP’s scope, cost, risk, assumptions and 
constraints.  Regardless of the method for capturing data, the project manager should 
ensure that all accountable SMEs are aware of the process as well as the timeframe for 
returning information to him. 
Milestone List 
Milestones are events.  They mark points in time and have duration of zero.  Usually, 
milestones represent the start or completion of key events within the project such as the 
project finish date.  No work effort or resource is assigned to a milestone. 
An EWP may require the identification of milestones.  Some examples of milestones 
might be: 

 An external event outside of the project’s own scope that must be completed 
before the resources of an EWP will be able to begin a particular activity.  An 
example of this might be the completion of a deliverable from another, 
complimentary project initiative that must be finished before work can begin upon 
the EWP.   

 A key completion point in the project  
 A significant event that occurs within the EWP that should be visible to 

management. 
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Where milestones are necessary, the accountable SME for the EWP should represent 
them. 
In the next module of this course we will discuss the sequencing of these activities. 

Review Questions  
The following review questions will assist you developing comprehension of the material 
contained in this course module.  Answer the following questions in a separate notebook.  
1. For activity identification to successfully begin, what three key elements should be in 

place?  
2. What point in project planning begins the transition from the customer perspective to 

the project team perspective?   
3. What is represented in activity identification?   
4. Who is the scheduled developed for?   
5. The schedule is utilized for three key purposes.  What are they?   
6. Who should define activities within the project?   
7. Do summary level deliverables require activities to be defined?  Why or why not?   
8. Should all of the project’s activities be defined in a rolling wave planning approach?  

Why or why not?   
9. Name four guidelines for well-written activities.   
10. What five considerations can assist a project manager in avoiding over-

decomposition?   
11. How can lessons learned be useful for activity identification?   
12. What are the typical milestones that an EWP’s accountable SME might define?   
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Module 3 – Activity Sequencing 

Project Time Management

Activity Identification

Activity Sequencing

Activity EstimatingSchedule Development

Schedule Management

 
The Logic of Activity Logic 
Activity sequencing is another important predecessor to successful project scheduling.  
This task is associated with considering the natural ordering of project activities that were 
identified from the previous process and organizing them.  Activity sequencing, sometime 
also called activity logic or activity dependencies, involves defining two things for each 
task: 

 Predecessors – those activities and milestones that occur before, and 
 Successors – those activities and milestones that occur after  

Construct foundation Construct frame Installroof

Predecessors

Successors

… …

 
Figure 3.1 – Predecessors and Successors 
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Most activities will have predecessors and successors.  Activities that can begin right 
away will only have successors.  One element of the project schedule will have only 
predecessors and be without successors – the project finish milestone. 
Sequencing is an important task to do correctly as it has a significant impact upon the 
final schedule and the project’s expected completion time.  In this module we will discuss 
the basics of activity sequencing before addressing common sequencing mistakes often 
made and how to avoid them.   

Mandatory Logic and Preferential Logic 
The way in which dependencies are defined within a set of activities is a result of 
mandatory logic and preferential logic.  
Mandatory logic, sometimes also called hard logic, is a dependency condition that 
exists because nature requires it to be so.  Many of the logical conditions in your activity 
sequencing will be mandatory in nature.  As examples: 

 Starting the car must occur before one can drive it away 
 Preparing dinner must occur before serving dinner 
 One must prepare a blueprint before one can review the blueprint. 
 Designing a solution for a client precedes the start of building a solution for a 

client (though the author has been witness to a couple of projects that seemed to 
ignore this critical dependency in order to “save time”). 

Mandatory logic exists because it is the manner in which the work must occur, and it 
must be documented otherwise the final project schedule will not accurately reflect the 
correct timing of activities.  Mandatory logic is best defined by the individual who is 
engaged in developing the activity list and who will be responsible for the completion of 
the work to be done.   
Dependencies in the project schedule may also be preferential, sometimes also referred 
to as preferred logic, discretionary logic, or soft logic.  Preferential logic is not defined 
by nature but, instead, based on the best practice experience of project SMEs.   
For a simple example of preferential logic, consider the two activities of brushing teeth 
and flossing teeth.  Clearly, these two activities cannot reasonably be done in parallel – 
therefore one must come before the other.  But, which should be first?  Many dentists 
agree that there is no required order so long as both activities are done.  A few dentists 
consider it a best practice to brush first as it is believed that the fluoride from brushing 
can then be better dispersed during the flossing activity – but this is an opinion and not a 
condition required by nature (mandatory dependency). There is no correct answer to this 
dependency situation – it is defined by preference and experience. 
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To discuss preferential logic further, consider some activities that can be done in parallel 
but which might be sequenced so as to create an advantage in the project.  Consider for 
a moment that testing occurs before a final solution is handed off to a customer. In the 
case of software development, testing occurs internally with the project’s technical team 
as well as through user acceptance testing with the customer’s end users who will be 
living with the solution once it is implemented.  Some projects do these tests in parallel 
where end users test the system while the internal project technical team also tests it.  
This parallel testing environment can generate some less-than-ideal results, including: 

 Duplication of testing results because internal testers are finding the same 
defects end user testers find, 

 Key stakeholders losing confidence in the final solution because they are finding 
a large number of defects, and 

 End users having a poor perception of the solution which increases the risk of 
poor acceptance. 

Conducting internal tests before the system is tested by end users would reduce some of 
the risks of these things occurring.  But, it could also result in extended project schedule 
duration because these items are not being completed in parallel.   
For some projects it may be appropriate to parallel these activities when the customer 
and end users have some experience with software development and where time is the 
most critical of the triple constraints.  For another project it may be better to sequence 
these activities when quality and the end user experience is critical to solution adoption 
and the client’s view of success.  This is a perfect example of why activity sequencing 
must take into account what is in the best interest of the client as well as considering the 
preferences of the project team. 

Dependency Types 
Within activity sequences there are four different types of relationships that can be 
recorded into the project schedule.   
Finish-to-start 
The most common of all the types of relationships in a schedule is the finish-to-start, or 
FS, dependency.  Most all software scheduling tools use the finish-to-start as the default.  
A finish-to-start dependency, as implied by the name, occurs when a predecessor activity 
must finish before a successor activity can begin.   
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Develop the preliminary design.
Review preliminary design with technical team.  

Figure 3.2 – An example of Finish-to-Start 
To this point, the examples we have discussed previously in this module have all been 
finish-to-start examples.  And, the FS dependency is the easiest for the team to identify 
and understand.  
Finish-to-finish 
The finish-to-finish dependency, or FF, occurs when one or more subsequent activities 
can finish only when a predecessor activity finishes.  It does not mean that the activities 
must finish at the same time.  It simply means that successors will wait for a predecessor 
to finish before they can logically finish. 

Receive all speaker contracts.
Develop the final agenda for conference sessions.  

Figure 3.3 – An example of Finish-to-Finish 

Start-to-start 
The third type of dependency is the start-to-start, or SS.  In this situation successor 
activities must wait to begin until a predecessor activity begins.  Again, it doesn’t mean 
they begin at the exact same time.  Subsequent activities must wait for the start of 
another activity. 
 

Collect final management approvals for training dates.
Develop list of available training venues.  

Figure 3.4 – An example of Start-to-Start 
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Start-to-finish 
The last and, perhaps, the most difficult of the four types to understand is the start-to-
finish dependency, or SF.  In the SF dependency, the predecessor activity must start 
before the successor activity can be allowed to finish.  Different than the finish-to-start 
condition, in SF the successor awaits the beginning – not the end – of another activity.  
The SF relationship occurs less frequently than the others, but there can be occasions to 
use them.  Consider the following example in Figure 3.5 below. 

Receive management approvals for final training course guide. 

Document revision recommendations from the initial draft of the training course guide.  
Figure 3.5 – An example of Start-to-Finish 
In the above figure, the successor activity is collecting revision data from stakeholders 
with which to create a final draft of a document from an initial draft.  This activity can 
continue to the point that management has approved a final draft and then any 
subsequent revisions would need to go through a change control process. 
Another example of start-to-finish might be a changeover from a manual business 
process to implementation of a new, automated system for the business process.  Once 
the new, automated system is in production, then the manual system can cease. 

External Dependencies 
External dependencies are typically conditions where project activities have relationship 
outside the project’s scope of responsibility, but there is still influence upon the schedule.   
External dependencies can be represented in the project schedule as milestone events 
that are then linked to activities within the schedule.   
Most software scheduling tools that are managed at an enterprise-level across project 
portfolios will allow for linking to occur from activities in one project to activities in another.  
However, even enterprise-wide systems that contain all the current projects within an 
organization may still not account for all of the external dependencies a project can 
experience.   For example, your project may need to await a key component from a 
customer or vendor before work on a particular activity can begin.  This milestone needs 
to be represented in the schedule.   
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New methodology approved for 
organization.

Receive final approval for training course guide from management.  
Figure 3.6 – An example of an External Dependency 
External dependencies are usually outside the sphere of the project team’s control and 
must be closely watched by the project manager as their completions can impact the 
project schedule. 

Important Considerations for Sequencing 
As discussed earlier, the EWPs’ accountable SMEs will be developing the activity lists 
and their dependencies.  This information will then need to be incorporated into an overall 
schedule where the project manager is reviewing the impacts of this information both at 
an EWP level and globally across the project schedule.  When the task of sequencing is 
being recorded for project activities, it is important for the project manager to ensure that 
some of the common challenges of activity relationships are avoided.   
A project manager should take the time to review the activity sequences to ensure that 
the SMEs have thought through the logic and also to ensure that dependencies across 
EWPs are identified. 
Avoiding sequencing when parallel performance can occur 
A project manager should review sequences to ensure that sequencing is clearly based 
on the nature of the work.  For example, suppose that there are three activities that are 
needed to complete an EWP.  Because the SME knows that resource availability is very 
limited, he sequences these activities to be performed one after the other because of 
resource limitations.  The reality is that – given unlimited resources – the activities could 
occur independent of one another and in parallel.  How should these activities be 
sequenced? 
Sequencing should not be based on resource availability.  The reason is that resources 
can change over the course of the project, and if logic has been created based on the 
anticipation of resource availability then it may not actualize as such.  Instead, the three 
activities should be scheduled without dependencies.  Any resource over-allocations this 
may create should be managed later as a part of overall schedule development (Module 
5) through an activity to be discussed later – resource leveling.   
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Build component 1
Resource: Joe

Build component 2
Resource: Joe

Build component 3
Resource: Joe

Build component 1
Resource: Joe

Build component 2
Resource: Joe

Build component 3
Resource: Joe

Don’t sequence based on limited resource availability and where hard or soft logic does not exist.
Sequence-free will allow for a more flexible schedule.

This method means the schedule can adapt if additional resources can be found.  If not, resource-leveling will spread out Joe’s work so he is not over-allocated.  
Figure 3.7 – Do not sequence based on resource availability. 
The question that a project manager should ask is this, “Given unlimited resources, would 
these activities be otherwise sequenced?”  If the answer is no, then the dependencies 
should not be defined.   
Avoiding Logical Loops 
A project manager should also review all sequences to ensure that logical loops are not 
occurring.  A project schedule’s duration, critical path, and end date (all discussed more 
in Module 5) cannot be reasonably calculated.  
Fortunately, most all project management scheduling software tools will not allow users 
to enter loops and will alert the user if a logical loop is found.   

Activity 1 Activity 2 Activity 3

Logical Loops are Not Logical

 
Figure 3.8 – Avoid logical loops 
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Considering when an activity may need to be broken down.  
Does your project have an activity that needs to start in the middle of a predecessor 
activity?  In this case, you have a couple of sequencing options. 
In some cases, it may be appropriate for the predecessor activity to be broken down into 
two separate activities so that the dependency can be better defined.  Otherwise, you 
may choose to lead a successor activity, to be discussed shortly.   

Breaking down the predecessor activity may be needed.

Consider that if the successor activity should begin mid-way through…
Prepare the training guide and the student handbook.

Mail handbook to students.

Prepare the student handbook.

Mail handbook to students.

Prepare the training guide.

 
Figure 3.9 – Breaking down an activity into two parts can assist in better defining a dependency. 

Ensuring that Lag and Lead Time is Considered 
Sometimes, tasks have relationships that can be further defined through lead and lag 
time.  Lag time is defined as waiting time between activities.  In the figure below, this 
waiting time allows for the typical down time that can occur on projects and is usually 
defined in a duration of days or weeks.  This waiting time has no resource or work effort 
attached to it. 
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Send final training course guide to printer.
Ship training course guides and supplies to training venue.

FS + 10 days

 
Figure 3.10 – An example of lag time 
Lead time, also sometimes referred to as negative lag, allows a subsequent activity to 
begin within the timeframe of a predecessor.  Consider figure 3.11 below.   

Finalize requirements for course training.

Construct initial draft of training course guide.

FS  5 days

 
Figure 3.11 – An example of lead time 
In this example, the construction of the training course guide can begin work five days 
prior to the planned finish of the finalization of requirements.   
Layering activities when possible 
Sometimes, work can be layered so that more can be done within a shorter space of 
time.  Layering activities takes time and patience to develop within the schedule, but the 
final result can be a sequencing of actions that make sense.  Review figure 3.12 below.  
Notice that the second activity has both a SS relationship and a FF relationship to the first 
activity.  A lag of one day has been added.  This means that once the first activity begins 
then the second activity will be allowed to start one day later.  And, the second activity 
will not be allowed to finish until sometime after the first activity has finished.  This 
relationship is duplicated for activity two and activity three. 
This creates a layered effect where the work can happen concurrently throughout much 
of the timeframe, but the successor work will still require the finish of the predecessor 
work. 
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Organize promotional folder

Combine promotional folder with registration documentation into mailing envelopes.

Mail out completed envelopes.

SS + 1 day

SS + 1 day

FF

FF

Organize promotional folder Combine promotional folder with registration documentation into mailing envelopes. Mail out completed envelopes.

Should the activities be sequenced in this manner?

Or, does the nature of the work suggest that the activities can be layered?

 
Figure 3.12 – An example of layering activities 
The final result of all activities and milestones being sequenced results in what is referred 
to as a network diagram.  The one shown below is also sometimes referred to as an 
activity-on-node network diagram.  This diagramming method is the most utilized in 
modern project management and is usually the graphical representation provided in most 
project management scheduling software tools. 
 

Gather requirements.
Receive approvals for final requirements.

Develop initial design document. Finalize design and receive approvals.

SS + 10 days FF

Construct component 1

Construct component 2

Construct component 3

Produce user guide.

Assemble components into final product.

FF

Begin End

 
Figure 3.13 – An example of a network diagram 
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In the next module of this course we will discuss the estimation process for each of the 
activities that have been defined.  

Please Note 
Many figures are also represented in Appendix B at the back of your course guide for 

easier reading of detailed information contained within. 
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Review Questions  
The following review questions will assist you developing comprehension of the material 
contained in this course module.  Answer the following questions in a separate notebook.  

1. What is the objective of activity sequencing?   
2. Define predecessor and successor.   
3. Which two elements of the project schedule will not have at least one 

predecessor and one successor?   
4. What is mandatory logic?   
5. Define soft logic.   
6. Should preferential logic be defined based solely on what is in the best interest of 

the project team in completing its work?   
7. Of the following dependency types, which is most common in activity 

sequencing?   
8. True or False.  In a finish-to-finish relationship, the predecessor task and the 

successor task must finish at the same time.   
9. Define the start-to-finish relationship.  
10. What is an external dependency?   
11. Should sequencing be based on resource availability?  Why or why not?   
12. Should sequencing be used to manage over-allocations?   
13. Are logical loops useful in the project schedule?   
14. What should be done in cases where a subsequent activity must start in the 

middle of a predecessor activity?   
15. What is lag and lead time?   
16. What is the advantage of layering activities?   
17. What is a network diagram?   
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Module 4 – Activity Estimating 

Project Time Management

Activity Identification

Activity Sequencing

Activity EstimatingSchedule Development

Schedule Management

 
The Basics of Activity Estimation 
Activity estimating is the third task needed before developing a project schedule.  This 
task involves predicting what is required in order to complete project activities.  The 
following items must be estimated in order for a schedule to be developed: 

 Resources – the people, the supplies & materials, and the equipment that will 
need to be procured and/or assigned to activities 

 Work effort –the amount of work required, and it is usually defined using the 
metric of hours 

 Duration – the length of time that an activity will take across a calendar in order 
to be completed, and the metric is usually defined in days or weeks 

Resources, work effort, and duration can and usually do have impacts upon other 
planning areas of project management including cost estimating & budgeting, human 
resources management, risk management, and procurement management.   
Therefore, this module will also include some concepts taken from these other 
management areas.  Time management tasks should be developed considering their 
integration in an overall project planning strategy and not developed in a silo absent of 
other project plan elements. 
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Resource Work Effort Duration
Activity Estimation

 
Figure 4.1 – Time Estimation Components 
The three elements of activity estimating – Resource, Work Effort and Duration – will 
have impacts on each other within a project schedule.   
Consider the formula below. 

Duration X Resources = Work  
which also can be written as  

Duration = Work/Resources, 
In this three-element equation, when one value is held fixed, and a second value is then 
changed, the third value must change to keep the equation correct.  This is how most 
project software scheduling tools perform auto-scheduling functions.   
For each activity you define, one of these three elements will be considered your anchor.  
This is sometimes also referred to as the ‘fixed element’, your ‘static element’ or the 
‘constant’.  From this anchor point you then provide an estimate for a second element.  
And, software scheduling tools will take this information to estimate the third element – 
keeping the integrity of the equation. 
This means that you, as project manager, must have a good handle on not just the 
estimates that will be defined for an activity, but also which of these three elements will 
be the anchor value for the activity. 



Mastering Project Schedules and Deadlines 
Module 4- Activity Estimating 

www.prodevia.com 
45

 
Work Effort Duration 

The size of the time for the activity. The length of the time for the activity. 
Constructing a fence that will require 40 
man hours of labor… 

...may take 1 day, if adequate resources 
are available.  It may also take 5 or 6 
days with just one full-time resource. 

Table 4.1 – The Difference between Work Effort and Duration 
 
The first question to ask is (for each activity), “What is the most constrained of the 
three elements of activity estimation?”  Is it that: 

 the people (and sometimes equipment) resource allocations are static and will 
not likely change during the project? – Fixed Resource 

 the work effort of the activity is firm and the resources’ allocations could change? 
– Fixed Work 

 the length of time the activity requires is static regardless of the number of 
resources assigned? – Fixed Duration 

Fixed Resources, Fixed Work, and Fixed Duration are known as activity types, and you 
need to consider them – especially if you are using scheduling software.  Let’s discuss 
each of these activity types in a bit more detail. 
Activity Types 
Fixed Work 
Fixed Work, or FW, is used when the work effort required for an activity is constant (the 
anchor) and the duration and resources assigned are more flexible.  In a FW activity, the 
equation will balance such that the more resources assigned, the shorter the duration of 
the activity.  Many activities in your project plan are likely to be fixed work activities.  The 
example provided in Table 4.1 is an example of a FW activity.   
Of course, one must also remember that too many resources applied to an activity can – 
in reality – take longer.  You may have heard the old adage that “too many cooks in the 
kitchen spoils the broth”.  Too many resources on an activity can reduce schedule 
efficiency instead of improve it.  It is the simple law of diminishing return. 
FW activities are effort-driven.  If an activity is effort-driven, then this is usually defined 
in scheduling software to mean that if one adds/removes resources to an activity then the 
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duration decreases/increases in response.  FW activities are always effort-driven, as the 
name implies. 
Fixed Resource 
The Fixed Resource (FR) activity type, sometimes also called Fixed Units or Fixed 
Allocation, is used when a resource and its allocation availability must be the same 
regardless of the duration and work effort required.  Specifically, the resources that FR 
applies to are: 

 People allocations 
 Equipment – if it is allocated in the same way that people are (an example might 

be a company backhoe assigned to a construction project) 
Supplies and materials are considered resources that are estimated for cost purposes 
and attached to activity completion, but they do not perform work effort, and are not part 
of the work effort – duration – resource equation. 
FR is useful in cases where particular project resources are extremely unique and their 
percent allocations to the project effort are not likely to change during the project.  When 
this activity type is defined as effort-driven, then if additional resource assignments are 
made the activity duration will usually be reduced. 
Fixed Duration 
Fixed Duration, or FD, is used when an activity will require a set length of time.  More 
resources cannot shorten a fixed duration activity.  An example of fixed duration might be 
a training session which will be five days whether five or fifty persons show up.  More 
individuals assigned to the training session will not shorten it.  Its duration is the anchor.  
Another example might be the time it takes for a regulatory agency to approve a 
component of the project.  Adding more resources will not usually speed up the time 
required for approval of a permit. 
Most projects will experience FD activities in the form of meetings.  Using this activity 
type will mean that as resources are added then the work effort will increase accordingly. 
FR and FD can sometimes be set in scheduling software to utilize an effort-driven 
procedure. 
While this course does not instruct the student on defining activity types in a particular 
scheduling software tool, we do advise you to learn your scheduling software such that 
you are aware of the manner in which your tool manages the estimating equation and the 
activity types defined above.  The best way to learn this is by developing each activity 
type in your tool and paying attention to your anchor, the secondary estimate you 
provide, and discovering how the tool calculates the third component. 



Mastering Project Schedules and Deadlines 
Module 4- Activity Estimating 

www.prodevia.com 
47

Duration Resource

FIXEDWork

Duration Work

FIXEDResource

Work Resource

FIXEDDuration

Step 1 – Define Anchor

Step 2 - EstimateStep 3 – Tool Calculation

Step 1 – Define Anchor

Step 2 - EstimateStep 3 – Tool Calculation

Step 1 – Define Anchor

Step 2 - EstimateStep 3 – Tool Calculation  
Figure 4.2 – An Example of Work Effort-Duration-Resource Equation 

Resource Estimating 
Resource estimating considers both those who do the work as well as defining that which 
supports completion of the work.  This means that resource estimating must consider the 
following questions. 

 What people are needed to perform activities? 
 What equipment must be procured and/or assigned to assist in performing 

activities? 
 What supplies and materials will be needed to complete activities? 

 
Figure 4.3 – Types of Resources 
Ideally, these questions will be answered by the subject matter experts/project team 
leads for each discipline in the project.  The project manager should not estimate these 
things in a vacuum, but instead rely on expertise around him to ensure these are defined. 
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Remember from earlier discussion in this course that EWPs are assigned to accountable 
SMEs who are involved in defining the activities that will be necessary to complete the 
EWP.  These team lead SMEs are also defining the necessary sequences for these 
activities.  And, they are defining the needed resources to complete the activities.  For 
most projects, these things are usually planned concurrently though this course has 
discussed them as discrete processes.  Keep in mind that SMEs are identifying, 
sequencing, and resource estimating prior to turning this information over to the project 
manager (or project scheduler) who will then combine the information into a master 
schedule for all EWPs. 
Estimating People 
The first, and perhaps the largest, component of your project’s resource estimating will be 
the persons who will be assigned to perform activities.   
Defining the Roles and the Persons 
In the beginning of resource estimating there is usually a role – not a first and last name – 
assigned to a particular activity.  Initially, the goal is to define the kinds of resources that 
will be needed.  Individual persons can then replace these roles once they can be 
officially assigned to the project.  Assignments may come from internally in the 
organization or may be procured externally as a contractor or a vendor.  If outside 
procurement is going to be a sizable or important component of your project, then the 
steps for completing it may also need to be incorporated into your plan.  Otherwise, 
consider that procurement can impact the time that work on the project can begin.  Give 
yourself enough lead time to ensure that roles are replaced with persons in time for the 
early phases of work to begin. 
Resource Allocation 
As your project begins defining the people that will be assigned to the project, you must 
also consider the resources’ calendars.  Resource calendars define the total allocation 
percentage that the resource is available to work along with non-working time for the 
resource (i.e. holidays and vacations specific to the resource).   
If your organization is advanced to the point that resource calendars are managed and 
updated centrally, then you will have the advantage of not having to keep up the resource 
calendars yourself.  Of course, the disadvantage of not owning the resource calendars is 
that you will have little control over changes to them. 
One topic that you will want to review is that of resource allocation.  Consider that you 
have a resource allocated to your project full-time.  Assuming a 40-hour work week, does 
this mean that the resource will then be able to dedicate eight hours of work effort each 
day to project work?   
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The answer is probably no.  Your resource will have to devote some time to attending 
meetings, preparing status reports, communication, and taking care of administrative 
activities.  So, though the resource works an eight-hour work day, he may only get five or 
six hours of project-specific work complete.  Thus, allocating resources at 100% of their 
available time across all of your activities will likely mean that your project is scheduled 
too aggressively and will probably end up either delayed or accumulating over-time to 
make a date.  How you establish allocation at the beginning of schedule development will 
impact you and the resources during project execution.   
 

BEWARE!Multi-tasking delay, administrative tasks,and allocation across multiple project efforts means that a resource may not really get 8 hours of project work effort done in an 8-hour work day!
 

Figure 4.4 – The Imaginary 8-hour Workday 
 
This can be especially important when a work product is handed over from one resource 
to another, with subsequent resources depending upon previous ones to complete on-
time. 
The added complication of resources that are partially allocated to your project (and 
shared with other project initiatives) is that these individuals will likely find themselves 
multi-tasking.  Multi-tasking requires the person to stop one task, re-focus on another 
activity, and review that activity to remember where they stopped from the last time they 
were working on it. This creates a loss of efficiency such that now they are accomplishing 
even less in a given time frame. 
The lesson to be learned here is pay attention to the percentage of available time that 
you are allocating resources.  Some practitioners try not to schedule their resources for 
more than 75% of their availability.  You will have to consider what you know to be 
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reasonable given your organization, your project environment, and the way in which 
resources are assigned to projects.  If you have little to no control over the resources, 
their calendars and their allocations then you will need to provide contingency time as a 
part of risk management.  This will be discussed a bit later in this module. 
A project manager should also ensure that the resources assigned to the project are 
there because they have the appropriate skill-set to perform the activities defined.  They 
should not be assigned to the project simply because they happen to be available.  This 
seems like an obvious statement, and yet how many projects have been assigned 
resources based on availability without consideration to necessary skill-set? 
SMEs should work together with the project manager to ensure that where unique skill-
set is required that the right people are assigned to do the job.  This may require the 
development of role responsibilities and minimum skill-set requirements for each position.  
For future reference, if a resource manager attempts to assign a resource because he or 
she is “on the bench”, your response should always be, “Availability is not a skill.” 
 

CAUTION!Just because a resource isavailable for assignment on your project doesn’t mean that he has the skill-set required for the work to be executed correctly.
 

Figure 4.5 – Availability is not a Skill 

Estimating Equipment 
Equipment must also be defined for each project.  In some cases, equipment may be 
allocated similarly to the way that a person is with their hours billed to a project initiative 
as they are used.  In other cases, equipment is billed to the project at some flat rate or 
per-use rate that will not impact the duration-effort-resource equation discussed earlier.  
However, your project will procure and utilize equipment, it will always need to be 
estimated for cost and budget reasons.  And, sometimes, it may also affect the schedule. 
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Estimating Supplies and Materials 
The estimation of supplies and materials is a component of resource estimation, 
however, it does not usually impact a project schedule.  It does, however, always impact 
the cost and budget of the project. 
Notice that the EWP Definition Sheet in Appendix A at the back of this course guide 
contains placeholders for estimating resources at the EWP level.  This information can 
then be defined to particular activities, as required. 

Estimating Work Effort and Duration 
As discussed earlier, work effort and duration are the other components of activity 
estimating and have their impacts upon the duration-effort-resource equation, depending 
upon activity type.  There are a few ways in which these two components can be 
estimated.   
Methods for Estimation 
Analogous Estimates 
Analogous estimates are simply comparison estimates using data from previous, similar 
projects.  In cases where the goals, objectives, and content of two projects are very 
similar, then one project can be used as a guideline for the development of estimates on 
another.  An advantage of this method is that it can be a way to quickly develop 
estimates for a project to determine its size and its cost.  Of course, no project is exactly 
the same as another; the more unique the conditions of the current project the less viable 
the historical data from a previous project.  Analogous estimates can be used for cookie-
cutter type projects as well as for forecasting work effort, duration and costs for later 
phases of a project that might be using a rolling-wave planning approach. 
Parametric Estimates 
Parametric estimates are those that are developed using a per-unit approach.  
Parametric estimates are developed over much time and using much project history with 
which to develop sound formulas.  Examples of parametric estimates include: 

 Function point counts in software development 
 Number of typical work effort hours per foot of cable installed 
 Time per lines of code in software development 

Parametric estimating can be a cost-effective way to develop time and cost estimates, 
but it will not likely be as useful for highly complex, unique project initiatives. 
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Bottom-up Estimates 
Bottom-up estimates are developed at the EWP level of the WBS and are then further 
refined when the activities are developed.  Bottom-up estimating completes the task at 
the most discrete level of project planning and then rolls this data up the hierarchy of the 
deliverables of the WBS to define the work effort and cost estimates.  Duration estimates 
can also be defined at the discrete level of activities, but this data cannot be rolled up the 
WBS to determine an overall duration as the project’s total duration will also consider 
activity dependencies (not defined on the WBS). 

Execution Phase 1
• Detailed bottom up estimate
• Example of expected accuracy :-5 to +10%
• Initial Baseline

• Initial bottom up estimate
• Example of expected accuracy: -10 to +15%
• Estimate revision required during Phase 1 for a follow-up baseline

• Initial analogous estimate
• Example of expected accuracy: -15 to +25%
• Estimate revision required during Phase 2 for a follow-up baseline

Execution Phase 2 Execution Phase 3

Rolling-wave Estimation

 
Figure 4.6 – An Example of Estimating using the Rolling Wave Planning Approach 
 
SMEs - those who are familiar with the activities that are to be performed - are necessary 
to have good estimates.  As a project manager, you will want to consider the person who 
is providing the estimate.  Do they tend to be optimistic or pessimistic toward project 
work?  This can lead them to under- or over-estimate for the project.  If you believe they 
have the tendency to under-estimate the time required, then you will want to consider 
how to for plan contingency time just in case.  If you are working with a pessimist, 
consider that he or she may already be adding additional time for risk into the estimate.  
Take a little time to ask about their estimates so you understand their basis for judgment. 
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Triple-Point Estimates 
In cases where a SME may have some uncertainty around providing estimates, a triple-
point estimate can be used.  This method is sometimes also referred to as a PERT 
estimate, and it utilizes a pessimistic, optimistic and a most-likely estimate. Together, 
these three estimates are used to determine the best final estimate.  This method can be 
used for calculating work effort, duration, and/or cost for a project. 
There are two formulas that will be utilized in this method.  The first is called the mean, 
and the result of this formula defines an estimate that holds 50% confidence of being 
successful. 
The second formula that will be utilized is the standard deviation.  This formula allows the 
estimator to add confidence to the 50% mean estimate. 
The formulas are shown below in Table 4.2.  A straight-average can be used in cases 
where there is less comfort with the most likely estimate.  The weighted-average is used 
in cases where the most-likely estimate is a stable one while also recognizing that reality 
can also have a worst case and a best case scenario.  For the purposes of this course, 
we will utilize the weighted-average formulas. 
As an example, imagine that your estimator must calculate the work effort for an activity 
on the project.  His experience has shown him that most of the time the activity can be 
completed in 40 hours.  However, he has also seen best- and worst-case scenarios 
accomplishing the same activity where work effort was 20 hours to 90 hours.  The 
estimator calculates a mean: 
 

Mean = Estimate of 50% confidence = 20 + (4*40) + 90 = 45 hours 
      6 
The estimator knows from the equation that 40 hours is more likely than not to be 
unsuccessful.   Given the data from above he is only 50% confident that resources could 
complete the activity in 45 hours.   
The estimator can then use the standard deviation to add confidence to the work effort 
value. 
 
Standard Deviation = Adding confidence = (90-20)/6 = 11.67 hours 
 
The estimator knows that adding standard deviation adds confidence in the following 
manner: 
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 1 standard deviation = 68% confidence 
 2 standard deviations = 95% confidence 
 3 standard deviations = 99.7% confidence 
 6 standard deviations = 99.9% confidence 

The estimator has determined that the risk involved with 2 standard deviations, or 2 
sigma, is most appropriate for the project.  He then calculates the work effort estimate to 
ensure 95% confidence that resources can complete the activity. 
 

45 hours (M) + [2*11.67 hours] (SD) = 68.34 hours 
 

An additional 22.34 hours is added to the mean of 45 hours to arrive at an estimate that 
the estimator is more confident in.    
Are two standard deviations appropriate for schedule development?  Maybe.  Maybe not.  
The project manager may decide to schedule using a 50% estimate and then place the 
extra work effort into a risk budget in case the activity does require more effort to be 
completed.  This topic will be discussed in a bit more detail in the next module. 

(Straight-Average) (Weighted-Average)

Mean That point where an estimate is at 50% confidence. (O+M+P)/3 (O+4M+P)/6

Standard Deviation The spread of data away from the mean. P-O/3 P-O/6
 

Table 4.2 – The Formulas for Triple-Point Estimates 
 
The figure 4.8 below attempts to graphically represent the mean at 50% confidence and 
then also show the standard deviations – the spread of data away from the mean.   
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Time Estimate

Mean50% confidence

1week 9weeks 17weeks

+168% confidence+295% confidence
+399.7% confidence

 
Figure 4.7 – Standard Normal Distribution 

Managing Stakeholder Expectations around Estimates 
Consider what an estimate is.  Bottom line, an estimate is a guess.  It may be an 
educated one, but it is still a guess.  People cannot see perfectly into the future.  And, it is 
crazy to think that the world will actualize exactly the way we guess that it will.  Our goal 
in estimating is to get as close as possible to actualization.  Estimates are designed to 
guide our work.  They do become baselined, meaning we will measure ourselves against 
them.  But, there are some important expectations to set with clients, management, and 
your team. 
Expectations for Clients and Management 
Clients and management rely on the expertise of project managers to guide them in what 
to expect.  In the case of estimates, this is especially important.  When you are 
discussing estimates with those who hold the political and financial strings in your project, 
be sure that they understand that estimates are educated guesses and should be viewed 
as guidelines which will likely be updated as the project proceeds.  This may not be as 
critical for redundant-type projects that are easily repeatable.  But, highly complex, 
unique projects really require some conversation about the accuracy of estimates and 
what is reasonable and practical.  The longer the project duration, the more likely that 
accuracy will decrease.  The further away the future end is from present moment, the 
more difficult it is to make an accurate estimate.  A rolling-wave approach is really a 
safety net for clients and management as it provides them gates at the end of each 
phase or iteration to consider whether or not the project should proceed.  Your project 
and your stakeholders will be best served if estimating is a process of continuing 
refinement as the project proceeds (refer back to Figure 4.6). 
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Expectations for the Project Team and Resources 
Further, when you are in the stage of developing estimates with the project team and 
their resources, make sure you have a conversation with them about what you will expect 
when the project begins to execute the plan.  What the project doesn’t want to see are 
actual status report data that exactly matches the estimates in the plan.   
Does it mean that the project is on the correct path?  Not likely.  It probably means that 
the resources are showing you what they think you want to see.  Share with team 
members that you expect to see some variation between the estimates and the actuals 
on the project.  Because, a project never actualizes as planned. 
Let team members know in advance how they are expected to report their actuals.  For 
example, let’s say an activity is a 40-hour estimate.  A status report shows that 20 hours 
has been expended on the effort.  Does this mean that the activity is 50% completed? 
No. 
What you do know is that half of the estimated hours have been used up.  You have no 
idea, however, where the task is at toward its completion.  What information do you need 
to get a better handle on this? 
You need to know the hours that have been expended upon the activity, but you also 
need to know how many more hours remain.  This means you need a new estimate of 
the hours required from now until the end of the activity.  If the team member lets you 
know that the 40-hour activity has expended 20 hours and also has 30 hours remaining, 
you now have some information to ask the necessary follow-up questions: 

 How will these additional ten hours impact the end date for the activity? 
 Are the resources available to complete the extra ten hours? 
 Will over-time be required? 
 Will the cost for the project increase as a result of this new information? 

Of course, the answers to these questions are a component of schedule management 
which will be discussed in more detail in Module 6.  However, ensure that you are having 
these early conversations with team members and resources about the expectations you 
will have of them during execution so they understand what the estimates mean for them. 
In the next module of this course, Developing the Baseline Schedule, we will discuss how 
all of the components we have discussed so far are collected from all EWP Managers 
and then combined into a master schedule. 
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Review Questions 
The following review questions will assist you developing comprehension of the material 
contained in this course module.  Answer the following questions in a separate notebook.  
1. What are the three components of activity estimating?   
2. What is the difference between work effort and duration?   
3. What is the Resource-Effort-Duration formula discussed in this module?   
4. What is an anchor?   
5. How do project software scheduling tools use the estimating equation?   
6. When is Fixed Work used?  
7. In effort-driven activities, will adding more and more resources to an activity always 

shorten the duration?   
8. When is Fixed Resource used?   
9. Of the three types of resources, which are not typically allocated to the estimating 

equation?  
10. When is Fixed Duration used?  
11. Ideally, who defines the estimates for activities?   
12. In the beginning of resource estimating for people, should persons be defined?  Why 

or why not?  
13. Why are resource calendars important?   
14. Assuming a 40-hour work week, can one expect a resource to dedicate eight hours of 

work effort each day to project work?   
15. Availability is not a skill.  What is meant by this?  
16. What is an analogous estimate?  When is it utilized?   
17. What is a parametric estimate?  When is it used?   
18. What type of estimate is best for highly unique projects?   
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19. How are triple-point estimates developed?   
20. What expectations should project managers establish with project stakeholders about 

estimates?  

 
Module 4 Exercise – Using a Three-Point Estimate   
A SME has provided you three-point cost estimate for the following deliverable in your 
project.  Using a straight average distribution, what should you estimate the cost of the 
deliverable to be if you wish to achieve 95% confidence that you will be able to deliver 
on-budget? Round to the nearest dollar. 

Deliverable O M P 
Software $15,000 $17,000 $22,000 
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Module 5 – Developing the Baseline 
Schedule 

Project Time Management

Activity Identification

Activity Sequencing

Activity EstimatingSchedule Development

Schedule Management

 
The Master Schedule 
Of all of the elements of project planning, the development of a project’s master schedule 
seems to get the most attention and visibility in project planning.  The schedule is 
considered by most as the nuts and bolts of a project plan.   
A project schedule can mean many different things to different people.  For the purposes 
of this course, when we refer to the project’s master schedule, the following elements will 
be brought together: 

 An activity list that is the compilation of each and every EWP’s activity list.  
These activities are usually grouped by phase or iteration 

 Milestones – both internal and external – that will be key points within the 
project’s timeline 

 The dependencies for all activities 
 The resources that will be assigned to each activity 
 Work effort estimates and duration estimates for each activity  
 Contingencies for the consideration of time-related risk. 
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A master schedule is more than a list of to-dos with an expected completion date.  A 
master schedule ensures that all elements which can impact the project’s end date are 
considered together.   
For very small projects, it may be acceptable to have activity data contained in a 
spreadsheet.  For larger initiatives, the use of a project software scheduling tool will save 
time and reduce the risk of scheduling errors.  For critical projects, scheduling software is 
a must to keep resources, team leads, and other stakeholders orchestrated in the most 
efficient way. 
As of the writing of this course, the author was able to locate over sixty available software 
scheduling packages.  This course does not subscribe to a particular software package 
as some software may be better suited to one project environment over another.  While 
some packages may have real strengths in the areas of portfolio management or 
documentation management, other packages may have greater muscle as web-based 
platforms with better collaboration or issue tracking mechanisms.   Defining the “best” 
software for your particular project environment is out-of-scope for this course.  These 
decisions are best left up to you and your PMO. 
The use of scheduling software is a standard in the discipline of project management and 
should be utilized in most cases.  There really isn’t a good excuse in our current world not 
to have access to scheduling software.  There are many open source packages available 
online including those that have been around for many years offering very good 
functionality.  An online search on the string ‘open source project scheduling software’ 
will give you a good place to start.  Of course, one should take the time to learn the 
nuances of their scheduling software. 
What we will discuss in this module are the best ways to develop schedules as well as 
some common scheduling pitfalls for you to avoid.  We will go through steps of putting 
everything together and provide a checklist that will help the project manager (or project 
scheduler, if the project is large enough) to ensure that nothing has been overlooked. 
Two Important Points for You, the Project Manager 
Before we begin discussing these concepts it is important to make two very important 
points about a project schedule.   
The first point is so critical that – if forgotten – can be to your detriment as well as your 
project’s. 

“The project schedule is a guide, not law.” 
The schedule will not look the same as it looks when you first develop it, and it shouldn’t.  
Traveling through a project’s timeline, the project schedule is less like a road map (where 
roads are fixed) and more like a float plan for a boat or flight plan for a plane.  A project 
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path is rarely discrete, and there are always circumstances along the way that will create 
modifications to the original plan. 
 

Less like this More like this
A Project’s Schedule is…

 
Figure 5.1 – A Better Analogy for a Project Schedule 
The schedule will never, never be perfect.  Why?  Because uncertainty will always exist 
in it, and you will not be able to completely remove it no matter how much time and 
attention you put into your schedule’s development.  If we were to follow the thinking of 
Pareto’s 80/20 Principle, then it might be said that a project schedule that is 80% certain 
(20% uncertain) is acceptable.  You (and your key stakeholders) must define for 
yourselves how much uncertainty you can live with.  Uncertainty must always be 
balanced with the opportunity costs of putting too much time and money into schedule 
development.  In the end, your goal should be a plan that you can feel good about 
executing, even though it isn’t perfect. 
 

A good plan violently executed now is better than a perfect plan next week. 
– General George S. Patton 

 
The second point that you, the project manager, must always remember is this: 

“Know – really know – your plan.” 
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Before there were software tools to assist in project planning, the task of developing a 
schedule was much more consuming to a project manager and team.  Imagine a long 
hallway where small note cards were tacked to the wall, each representing an activity.  
These note cards were laid out similarly to a network diagram in a time-phased way.  A 
piece of weighted string hung from the ceiling to represent the current point in the 
execution of the plan of those note card activities.  The project managers of those many 
years ago had no choice but to be extremely familiar with the project timeline in order to 
avoid missing anything.   
Project scheduling has come a long way in the last couple of decades.  Software has 
made the task of schedule development and what-if analysis so much more efficient.   
The downside of this is that it is easy to become too dependent upon your software.  
Software is not in charge of your project’s schedule.  You are.   
Your software documents your schedule, but it doesn’t absolve you from knowing that 
plan inside and out, from understanding why the project requires the duration that it does, 
knowing and learning the intricacies of the elements that went into developing that plan.  
Study your plan.  Understand your plan.  Don’t rely so heavily on your software that you 
don’t really know your plan.   
To arrive at a baseline schedule, the project manager together with the project team must 
complete the tasks of schedule development, schedule analysis, and schedule 
adjustments.  We will talk about each of these tasks in more detail. 

Baseline Schedule
Schedule Analysis

Schedule Development

Schedule Adjustment

 
Figure 5.2 – Reaching a Baseline Schedule 
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Schedule Development 
Schedule development is a skill that is developed over time and with practice.  It is a 
critical proficiency for any project manager and should be prepared thoughtfully and 
thoroughly.   
Bringing it all Together 
The point of schedule development begins with the SMEs accountable for the EWPs of 
the work breakdown structure.  The EWPs represent the lowest, most discrete 
deliverables of project scope and are the beginning points for SMEs to develop the 
activity lists, dependencies, estimates, and resource requirements.  This information is 
documented on the EWP Definition Sheet or another mechanism for capturing this data.  
Figure 5.3 represents an EWP Definition Sheet for each lowest level deliverable. 
 

 
Figure 5.3 – The EWPs of the WBS 
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These EWPs and their Definition Sheets are then re-organized into the project phases or 
iterations in which each will begin.  From this, the master schedule is developed 
representing the phases, EWPs, and activities that must be completed in order to 
complete the project.  The supporting data of dependencies, estimates, and resource 
duration of the project and the end date of the project is entered.  Figure 5.4 represents 
the transition from scope to time management as the lowest level deliverables are 
phased and then represented in a scheduled timeline. 
 

3.0EWP

1.1EWP

1.2EWP

2.1.1EWP

2.1.2EWP

2.2EWP

Pha
se 1

Pha
se 2

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Phase I Design
1.1 EWP 1.1
1.1a Activity
1.1b Activity
1.1c Activity
2.1.2 EWP 2.1.2
2.1.2a Activity
2.1.2b Activity
Milestone 1 Phase I Complete 
Phase 2 Construction
1.2 EWP 1.2
1.2a Activity
1.2b Activity
1.2c Activity
2.1.1 EWP 2.1.1
2.1.1a Activity
2.1.1b Activity
2.2 EWP 2.2
2.2a Activity
2.2b Activity
3.0 EWP 3.0
3.0a Activity
3.0b Activity
Milestone 2 Phase II Complete 
Milestone 3 Project Complete 

 
Figure 5.4 – Transitioning from Scope to Time 
In addition to the input of activity data into the project schedule, it is also important that 
the project’s overall calendar is established.  The project calendar defines the working 
and the non-working days for the project.  Most scheduling software will default to a 
standard calendar with working time being a forty-hour work week occurring Monday 
through Friday and with the weekend defined as non-working time.  Generally, holidays 
are not listed by default.   
It is important to ensure that the project calendar represents all working and non-working 
time that is expected in your own project environment.  If you are using an enterprise 
solution for scheduling projects that is managed by a PMO or portfolio manager, then it is 
likely that this information has already been defined for you.  Always, check to make sure 
the standard project calendar is correct and appropriate. 
Avoid Premature Analysis 
Schedule analysis is used to review a schedule to determine how it might be improved to 
increase timeline and cost efficiency.  The goal is always to do the most and best 

Please Note 
Many figures are also 

represented in Appendix B 
at the back of your course 
guide for easier reading of 

detailed information 
contained within. 
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possible work in a way that is frugal with time and money.  Schedule analysis is an 
important pre-requisite to defining a baseline schedule. 
However, attempting to complete schedule analysis too early in schedule development 
can be problematic; it’s difficult to fully analyze a schedule that isn’t fully constructed.  If 
you are using a rolling wave planning approach, then the activity data should be fully 
constructed for at minimum the first phase (or iteration) of work.  If your project is 
expected to be baselined for every phase of work up front, then you must have your 
scope fully defined through a complete work breakdown structure where all executable 
work packets can be clarified in the EWP Definition Sheet.  Don’t attempt to analyze a 
schedule (or phase/iteration) in its totality if you don’t have all the data defined to support 
it.  It can result in wasted time on your part. 
The best way to begin building a schedule is to enter the activity data exactly as it has 
been defined by the SME, without attempting to ‘arrive to a particular end date’ or 
‘manage over-allocations of a scarce resource’, as examples.  Build the first iteration of 
the schedule just as the SMEs have defined it in their EWP Definition Sheets.  The 
challenges that need to be managed through analysis will be dealt with once a good first 
draft of the schedule is built. 
Three Levels … No More 
Without much effort, a project schedule can quickly become so complex that it is difficult 
to absorb and manage.  This is especially true in larger project initiatives.  For this 
reason, it is important that the schedule contain the minimum elements required in order 
to: 

 Define the activities that must be performed 
 Represent those activities to deliverables as well as timeline phases 
 Represent key events that must be tracked 

Some project scheduling software will allow its user to create multiple layers in the project 
plan.  But, consider any element that is contained at the summary level is really only 
there to represent a grouping.  For the purposes of building the most efficient schedule, 
three levels (one detailed and two summary-levels) are all that are necessary.   
The first summary-level defined in the project schedule is the phase or iteration.  These 
are the high-level stages of a project and are usually defined given the product 
development methodology that is being utilized.  Below are examples of phases. 
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 An example of a phased approach in a project:  

o Analysis o Design o Construct o Test o Implement 
  An example of an iterative approach to product development o Inception o Elaboration o Construction o Transition 

Nested under the summary-level of phase are those executable work packets that would 
begin within that phase.  Remember, the work breakdown structure where these EWPs 
originated is not ordered by time, but by final deliverables.  In the master schedule, the 
EWPs (without the higher-level deliverables of the WBS) are re-arranged under the 
phase or iteration in which they start. 
Defined under the summary-level of EWP, then, is the most discrete element of the 
project schedule, the activities to be performed as well as the milestone events. 
Additional summary-levels are not necessary for the purposes of scheduling.  Figure 5.5 
below represents this three-layer approach to schedule entry. 

Level One - Phase
Level Two - EWP

Level Three - Activity

Milestones

 
Figure 5.5 – Scheduling Levels 
Milestones should be defined at the end of each EWP, each phase, and at the end of the 
project. 
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Utilize a Standard Sequencing Method 
As the master schedule is coming together, one of the key components which will help 
you to determine the achievable end date is the defined dependencies between activities 
and milestones.   
One should begin by linking all activities within each of the EWPs as defined in the EWP 
Definition Sheets.  You may also include a milestone event at the end of each EWP that 
represents the completion of that deliverable.  The last activity(s) in the set of activities 
should link to this milestone.  All EWP milestones should link to the Phase End milestone.  
And, all Phase milestones should link to the Project End milestone.  This ensures that all 
activities result in a complete EWP, all relevant EWPs result in a complete phase, and all 
complete phases result in a complete project.  Refer to Figure 5.6 below. 

1.1EWP Complete

2.1.2EWP Complete

1.2EWP Complete

2.1.1EWP Complete

2.2EWP Complete

3.0EWP Complete

Phase 1Complete

ProjectComplete

Phase 2Complete

 
Figure 5.6 – Linking Milestones 
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At this point in dependency definition in the master schedule the following should be 
complete: 

 Activities within an EWP are linked 
 End activities are linked to EWP milestones 
 EWP milestones are linked to Phase milestones 
 Phase milestones are linked to Project End milestone 

At this point the dependencies must be defined across the activities of the EWP.  If the 
first activity in an EWP requires the completion of a previous EWP, then the link is made 
between predecessor milestone and the subsequent activity(s).  If the activity requires a 
previous activity in another EWP, then the dependency is then defined directly between 
the two. 
What you should not do (and, unfortunately what some software programs will allow) is 
define dependencies between summary level deliverables.  This is not a clean method for 
defining dependencies and can result in a schedule that won’t be as efficient. 
Consider the activities in Figure 5.7 below and notice the link that has been created 
between the summary bar of the first group of activities and the second summary bar of 
activities.  If this dependency is defined then Activities D, E, and F all must wait for the 
first three activities to complete. 
 

Activity A
Activity B

Activity C

Activity D
Activity E

Activity F  
Figure 5.7 – A Weaker Method for Defining Dependencies – Summary Level 
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Upon closer inspection of dependencies, it is determined that Activity F really needs 
Activity C to complete before it can begin – there are no true dependencies among the 
other activities.  When this relationship is correctly defined, then the schedule shortens as 
a result, shown in the figure below. 

Activity A
Activity B

Activity C

Activity D
Activity E

Activity F  
Figure 5.8 – The Best Method for Defining Dependencies – Activity Level 
 
Ensuring that dependencies are only defined between activities and milestones is key to 
creating a schedule that will be flexible and efficient. 
By the end of dependency definition, all activities and milestones should have 
relationships to others with two exceptions: 

 The activities that can begin immediately (no predecessors) 
 The Project Finish Milestone (the end event in the schedule) 

Beware of Manually Defining Start and End Dates 
Software scheduling tools have the wonderful ability to integrate and manage a lot of 
project scheduling data.  They can graphically represent a project timeline much more 
effectively than a simple spreadsheet can.  They can generate reporting and performance 
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data much more quickly.  Without question, scheduling software assists project 
stakeholders in better grasping the complexities of a project.  But, sometimes, these tools 
aren’t used to their full advantage. 
Consider for a moment who the schedule is really built for.  Its primary users and 
audience are the individuals who are responsible for work being accomplished.  And, 
scheduling software gives the users the ability to play the ‘What if?’ game.   

What if we were able to add resources at this point in the schedule?   
What if the vendor really was late in delivering that component?   
What if there was a way to parallel the work between these two work packets?  
How would that change our schedule? 

Scheduling with software gives users the ability to quickly see the impact of these ‘what 
ifs”.   
However, there are many users of software tools in practice who use them to build a 
schedule of the project as if the primary user is the client or project sponsor.  The 
scheduling tool is used to represent the project in picture form to the client, to give the 
sponsor comfort that the team knows what it must accomplish.  Have you known project 
managers who used their scheduling software primarily as a report or view for a client? 
Case in point, the client has an expected date by which they want the project to 
complete.  This date is determined for them based on business factors: 

 To utilize funds in this fiscal year, 
 To have a solution implemented in the next quarter, 
 To have a product ready for market for the upcoming trade show. 

Clients choose end dates for business reasons, as they should.  These dates are then 
transferred into business cases, project charters, and sometimes even contracts before 
any real project planning has occurred.  The dates themselves are still important, but 
sometimes there is no early indication as to whether or not they are achievable. 
So, project managers and teams then work frantically to arrive to that end date – picked 
for business reasons.  And, the scheduling software is used to massage data and dates 
to ensure that the end milestone represented in the project schedule is the date that the 
client and project sponsor are looking for.   
But, this is not the primary use for a scheduling software tool.  How does one have any 
confidence at all that a date – chosen for business reasons – can or cannot be met if 
project schedulers are manually inserting start and finish dates for all activities to try to 
get to the magical end date? 
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Instead, a better methodology is to build a schedule that includes all activities, all 
dependencies, and all resources with estimates.  Let the software calculate an end date 
based on the data.  Then, compare that project end date with the date the business is 
looking for.  If there is no or small variance, then schedule analysis and adjustments 
(discussed later) will help you bring your project end date into alignment with the 
business’ end date. 
If the variance between the two dates is wide, then now is the time to have that 
conversation with project sponsorship.  Use the scheduling software to show what can 
and what cannot be reasonably accomplished.  Again, the tool is a ‘what if’ tool.   It 
shouldn’t be used to simply represent what the client wants to see. 
So, best practice for initial schedule development is to put aside any expected end date 
that the client has expressed and see what falls out after the schedule data has been 
entered.  Avoid manually entering in start and finish dates for activities as the tool will 
calculate this for you.  Only manually enter in dates that are logically defined (a trade 
meeting or a regulatory condition, as examples). 
Considering Estimation of Risk 
As scheduling data is being brought together into the master schedule, the project 
manager must also determine how risk will be incorporated.  As planning begins around 
risk management, there will be decisions to be made for adding scheduling reserves. 
Schedule reserve is additional time that is incorporated into the project plan in order to 
account for the inevitable slippages or resource availability problems that can crop up in 
projects.  As with monetary reserves, sometimes quantitative assessment can assist the 
team in determining the appropriate amount of reserve to employ on a project.  An 
important part of incorporating schedule reserves into the project plan is to consider how 
they will be inserted.   
Consider this: Should time reserves – sometimes called buffers – be inserted into the 
individual activities?  Or, should durations be set aggressively with time reserves installed 
at key points in the project schedule in the form of global buffers? 
Identified by Eliyahu M. Goldratt in his book, Critical Chain1, the student syndrome 
refers to the phenomenon that people will fully apply themselves to a task just at the last 
possible moment before a deadline.  This tendency results in resources using up any 
buffers built into individual activity duration estimates.  In other words, people might tend 
to start at the project schedule’s latest possible start time for an activity, expending any 
buffer on the front side of the activity. 
                                                      
1 Eliyahu M. Goldratt, Critical Chain (North River Press, 1997). 
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Further, Parkinson’s Law2 states that Work expands to fill the space of the time 
available for its completion.  In this case, the buffer will always be used when 
incorporated at the activity level and that work will stop on the activity at the end of the 
buffer, not before the buffer is utilized.  Here, humans tend to refine or “tweak” the work 
deliverable for the entire duration leading to no early completions. 
Thus, these are two sound arguments for why schedule contingency probably should be 
added at a global level (at milestones or at bottle necks in the dependencies in the 
network, as examples) and managed by the project manager while keeping the individual 
task estimates aggressively achievable. 
However, you decide to incorporate schedule reserve, be sure to document where it has 
been inserted into the schedule. 
 
 

Figure 5.9 – How should buffers be inserted? 

                                                      
2 Parkinson, C. Northcote.  Parkinson’s Law, and Other Studies in Administration (Houghton Mifflin, 1957). 
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Schedule Analysis 
Schedule analysis is defined as the task of reviewing a prepared project schedule to 
understand the current expectation for project completion as well as opportunities to 
refine the schedule. 
A primary component of schedule analysis is that of determining the critical path of the 
project.  The critical path of the project is the longest dependency chain of activities that 
establishes how long the project will take to complete.  It is important to understand 
where the critical path is in the project as this will be the first place to go when performing 
duration compression tasks (discussed shortly). 
The advantage of scheduling software is that your critical path will be calculated for you.  
In order to better understand how critical path is being performed, let’s look at a simple 
example. 
Critical Path Method 
The critical path method can be complete once the following elements are defined; 
activities, durations, and dependencies.  Consider the table below. 

Duration Predecessor
Start 0 -

A 1 Start
B 2 A
C 1 B
D 2 B
E 1 C,D

Finish 0 E
 

Table 5.1 – Exercise for Constructing a Network Diagram and CPM 
 
Graphically representing the information in the table above results in a network diagram 
shown in Figure 5.10.  From this diagram we can see that there are two discrete paths of 
activities from start to finish.  These are path A-B-C-E and path A-B-D-E.  At least one of 
these paths represents the longest path – the critical path – and will determine how long 
the project will take. 
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A
1 dayS B

2 days

C
1 day

D
2 days

E
1 day S

 
Figure 5.10 – Network Diagram 
Determining the critical path requires two calculations known as the forward pass and 
the backward pass.  The forward pass will define the completion time for the project.  
The backward pass will demonstrate the critical path as well as those activities that have 
extra time available to them, known as float. 
The Forward Pass 
Forward pass is calculated from left to right through the network diagram.  It begins by 
defining the Early Start and Early Finish dates for each activity.  These dates represent 
the earliest that the activity can begin and end.   
Beginning with the first activity(s) in the network, the Early Start is time zero as it can 
begin immediately.  The duration is added to this amount to determine the earliest time 
that the activity could finish.  Referring to Figure 5.11 below, the Early Start of 0 is added 
to a duration of 1 day to total an Early Finish date of end of Day 1.  This number is then 
carried over to the Early Start date of the subsequent task, and the addition of duration 
then completes the calculation of its Early Finish date.   
 
 

A1 day B2 days
0 1 1 3

carry over

EarlyStart EarlyFinish EarlyStart EarlyFinish

 
Figure 5.11 – The Forward Pass 
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Keep in mind that all the calculations expressed here are in “End of Day” numbers, so it 
can be said that Activity B has an early start of End-of-Day 1 or Beginning-of-Day 2.  For 
the purposes of ease in our mathematics, we will keep all numbers in End-of-Day 
numbers. 
If we continue the forward pass throughout the remainder of the network diagram from 
above, we arrive to that shown in Figure 5.12 below. 
 

A
1 dayS B

2 days

C
1 day

D
2 days

E
1 day S0 1 1 3

3 4

3 5
5 6

6 days0 days

The largest Early Finish date of all previous activities is carried over

 
Figure 5.12 – An Example of Forward Pass using a Network Diagram 
 
Notice above that activity E requires both C and D to be complete before it can begin.  
Because this is the case, then we will take the largest Early Finish available from the 
predecessor activities to carry over as the earliest that activity E can start – End-of-Day 5 
(or, Beginning-of-Day 6).  As it is the last activity in the network, we know that E’s Early 
Finish date of 6 then becomes the time necessary to complete the project, and the finish 
milestone is End-of-Day 6. 
 
The Backward Pass 
The backward pass is performed beginning at the project finish milestone and calculated 
from right to left through the network, working in reverse back to the start milestone of the 
project.  We see in Figure 5.13 below that we are calculating the Late Start and Late 
Finish dates for each activity.  These two times represent the latest possible dates that 
an activity could start and finish and still keep the project on time for completion. 
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A1 day B2 days
carry over

0 1 1 3
LateStart LateFinish LateStart LateFinish  

Figure 5.13 – The Backward Pass 
Starting from the right, the Late Finish date for activity B is End-of-Day 3.  From here the 
duration of the activity is subtracted to then arrive at the Late Start date of 1 (or, 
Beginning-of-Day 2) This number is then carried backward to the Late Finish date for the 
previous activity A.  And, the calculation is performed again.  Using the complete network 
diagram from our previous example, the performed backward pass results in Figure 5.14 
below. 
 
 

A
1 dayS B

2 days

C
1 day

D
2 days

E
1 day S0 1 1 3

4 5

3 5
5 6

6 days0 days

The smallest Late Start date of all subsequent activities is carried over  
Figure 5.14 – An Example of Backward Pass using a Network Diagram 
 
Notice that the Late Finish date for activity B is carried over from the smallest Late Start 
date from subsequent activities. This makes logical sense as B would have to finish in 
time for all subsequent activities to begin at their latest.  Figure 5.15 below represents the 
Early Start (ES), Early Finish (EF), Late Start (LS), and Late Finish (LF) dates for each 
activity.  
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A
1 dayS B

2 days

C
1 day

D
2 days

E
1 day S0 1 1 3

4 5

3 5
5 6

6 days0 days
0 1 1 3

3 4

3 5
5 6

The LF less the EF equals the float the activity has available.

1 – 1 = 0 floatCritical Path 3 – 3 = 0 floatCritical Path
5 – 5 = 0 floatCritical Path

6 – 6 = 0 floatCritical Path

5 – 4 = 1 day of float
This activity can slip by one day without  

affecting the scheduled end date of the project.

 
Figure 5.15 – Calculating Float and the Critical Path 
The difference between an activity’s LF and EF dates is known as float, or slack.  When 
float is zero, then the activity has no extra time and is considered a critical path activity. 
The example above shows that the critical path is A-B-D-E.  These activities have no 
float.  Activity C has 1 day of float.  So, even if it starts at its latest time, or finishes at its 
latest time, the project end date will not be impacted by this. 
In a Gantt chart view where activities and their durations are represented as bars across 
a timeline, this float isn’t always as visible.  Most software scheduling tools have the 
functionality to color-code a critical path so that it stands out in this view. 
Additionally, one can sometimes define the parameters of critical path in a software tool 
so that it shows all tasks with a float of less than a specified amount (show all activities 
on the critical path if the float is  2 days, as an example).   
 

1 2 3 4 5 6
Duration Predecessor

Start 0 - 
A 1 Start
B 2 A
C 1 B
D 2 B
E 1 C,D
Finish 0 E   

Figure 5.16 – The Gantt Chart 
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There can be more than one critical path in a project.  In fact, it is possible that every 
activity in a project plan has zero float, meaning that all paths through a network of 
activities are critical in timing. 
Determining the End Date 
A project’s end date is always a function of what can realistically be achieved given 
dependency and resource constraints along with the business needs of the project’s 
benefactors.  Every now and then, the date calculated by the crucial path fits inside of the 
end date expectations of the business.   
More often than not, schedule analysis demonstrates that the project’s end date does not 
complete by the date that the business has required.  In this case, the project manager 
together with project SMEs must consider how far apart the two dates are and determine 
alternatives.  Depending upon the client and their own priorities around their triple 
constraints (see page 12, Document Client Expectations and Priorities), there are several 
options that many need to occur: 

 If time is the most critical constraint: 
o Perhaps scope can be reduced to basic solution functionality by the 

business’ needed date with remaining functionality provided at a later 
date 

o Perhaps more money – and resources – can be made available to 
shorten the date 

o Perhaps better resource skill set can be applied to shorten some 
duration 

o Perhaps some activities can be completed in parallel as opposed to a 
sequenced approach 

 If scope or cost is the most important constraint: 
o Perhaps the business will accept a different end date – one that is 

between what they prefer and the one that you have calculated using 
some of the options given earlier 

o Perhaps the business will accept the end date you have presently 
calculated 

At this point in schedule analysis, if you find that you and the client aren’t close in terms 
of end dates, then it is time to sit down with your project sponsor, explain the current 
schedule condition, and provide some options for coming into closer alignment with client 
expectations. 
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A software tool’s biggest strength can be yours in is its ability to quickly show how 
changes in the plan can re-calculate a new end date.  This is where the ‘what if’ 
functionality can help you negotiate project expectations that – while aggressive – are still 
within the realm of reasonable possibility.   
Let’s discuss in more detail the schedule adjustments which can impact your end date. 

Schedule Adjustments 
Schedule adjustments are those things that are done to ensure that the schedule is 
realistically achievable.  Schedule adjustments occur during planning to: 

 ensure that resources are being used efficiently 
 modify an end date to come into alignment with client needs 

Schedule adjustments are also used during the implementation of a schedule – Schedule 
Management – to get a project back on track. 
In Schedule Adjustment, there is usually an ongoing struggle between ensuring that 
resources are properly allocated and also reducing the overall duration of the project. 
Resource Over-Allocation Management 
It never fails that some human resources are just so valuable within an organization that 
they have learned to do a lot.  There is that set of individuals that have a breadth of ability 
across different types of project work as well as a depth of knowledge within their skill 
sets.  These are usually the people that are assigned to many different activities and end 
up becoming over-allocated on a project.   
An over-allocated resource is nothing more than someone who is scheduled to work 
more hours than they have available.  Most software tools have views that will allow the 
scheduler to see where these over-allocations occur, for which activities, on which days.  
An example of such a view is represented in the figure below. 

Joe
100%

Time  
Figure 5.17 – Managing Resource Over-allocations 
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In the example above, Joe is allocated at 100% through most of his work, however, three 
days in the middle of the timeline he is allocated at double.  In this case, you have to 
consider options to manage this. 

1. You could leave the over-allocation as is.  Joe will be expected to work the 
overtime.   The possible impacts of this decision? 
 Higher cost - you might have to pay Joe an over-time rate, an additional 

expense for your project 
 Additional risk – during execution of project work, delays happen all the time.  

If Joe is already scheduled for overtime, where will he find more overtime to 
bring a schedule delay back on track? 

 Bottom Line – Allowing resources to be over-allocated at baseline isn’t a 
great idea.  Only accept this by rare exception.  Overtime should be used on-
the-fly when risks actualize and issues occur.  It’s not wise to plan over-
allocations before the work even begins. 

2. Resolve the over-allocation and keep the present timeline by: 
 Replacing Joe with a resource who can do the work in half the time –  this 

option might cost more 
 Adding a resource to help Joe – this might cost more and it might not achieve 

the needed results if the new resource has a learning curve.  Sometimes, 
adding resources can even lengthen the time it takes to complete an activity. 

3. Resolve the over-allocation through resource leveling.  This will usually 
lengthen the project timeline – if the activity Joe is working on is on the critical 
path.  If the activity has float (not on the critical path), then leveling out (spreading 
out) Joe’s work time may have no effect on the project end date even though it 
may lengthen the activity’s end date.  

The particulars of your own project environment, available resources, and client priorities 
will assist you in determining the best ways to manage resource over-allocations.  
Search your schedule for them, and proactively manage them before baseline.  
Remember, problems are going to happen once project work executes.  Resource over-
time should be used in the management of problems; it shouldn’t be planned into the 
schedule.  The risk of doing this is that you won’t be able to arrive on time when all is said 
and done.  It is better to manage client expectations before the fact than to manage their 
anger and disappointment down the road because the project delivery was over-
promised. 
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Duration Compression 
Another schedule adjustment technique is that of duration compression.  Duration 
compression is the task of reducing the length of the project.  This typically happens 
through one of two techniques, crashing and fast tracking.   

Before Duration Compression

Crashing

Fast Tracking

 
Figure 5.18 – Duration Compression 

Crashing 
Crashing a schedule refers to shortening the duration of one or more activities in the 
schedule.  This shortening of duration must occur on those activities on the critical path, 
of course, as crashing activities off of the critical path would only increase float without 
reducing the project’s timeline.  Crashing usually involves adding to and/or replacing 
existing resources in such a way as to shorten activity duration. 
The decision of when and where to crash in a schedule is the true art in duration 
compression.  What is right for one project will not be right for another.  Here are some of 
the things to consider when you review your schedule for crashing opportunities: 

1. Identify the activities on the critical path.  Only consider those activities that are 
fixed-work or fixed-resource tasks.  Fixed-duration, by definition, probably can’t 
be shortened. 

2. Cost – Which of the identified activities would be the most cost-effective to add 
resources/skill set to?  Some activities may cost more to add resource/skill to 
than others. 
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3. Timing – Which of the identified activities can realistically be shortened, and not 
lengthened, by adding resources.  Sometimes, more cooks in the kitchen doesn’t 
get a meal to the table any faster, and it can even add more work to clean up a 
bigger mess in the kitchen. 

4. Quality – Which of the identified activities will have the least reduction in quality 
as a result of adding resources?  Too many cooks in the kitchen can also spoil 
the broth. 

5. Resource availability – Which of the identified activities requires skill set that is 
even available –  either internally or externally?  Could I get my hands on the 
right resources even if I can get approval to procure them? 

Now, re-visit your client’s priorities around the triple constraints.  Consider the one 
provided below for a project called Project Delta. 
Given the information in Table 5.2 below, the project manager for Project Delta would 
want to make crashing choices where time can be reduced and quality (second priority) 
won’t be jeopardized.  The cost associated with crashing – while still a necessary 
consideration – won’t be the highest priority. 
All crashing decisions – when they impact the client’s expectations in the charter for time, 
cost, and performance – will need to be reviewed with clients and sponsorship. 

Constraint Prioritization Matrix 
Project Constraint Project Delta 

Performance (scope/quality) Second 
Time First 
Cost Third 

Table 5.2 – An Example of a Constraint Prioritization Matrix 

Fast Tracking 
Different from crashing, fast tracking activities occurs when dependency logic is 
removed from the schedule so that activities can be performed in parallel.  Of course, 
some dependencies cannot be removed – hard logic – as the nature of work requires the 
sequences. 
Soft logic can sometimes be removed.  Though the sequence may be considered a best 
practice or may reduce risk, the activities can occur in parallel.  An example of fast 
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tracking is when the choice is made to complete internal testing on a project deliverable 
at the same time that the user is performing its own testing of the deliverable.  There are 
negative consequences of fast tracking activities, and so the project manager should take 
the time to review these risks with SMEs when making determinations about where to 
parallel activities.  Of course, as with crashing, paralleling activities should occur on the 
critical path. 
It is also important when doing any type of duration compression to also consider any 
possible resource over-allocations that might occur as a result.  As mentioned earlier, it is 
not wise to plan over-allocations into a schedule.  Over-time should only be used to 
correct problems during execution. 

The Schedule Baseline 
A baseline is the way in which projects measure performance.  The baseline is used to 
determine whether or not the project team was successful in its delivery to the client.  The 
project plan baselines the budget, the scope and the schedule.  In the case of this 
course, we are specifically discussing the schedule baseline, but the reality is that these 
things are all established together.   
Initial baseline 
The initial baseline may be set for the entire project, or in the case of a rolling wave 
planning approach for the first phase or iteration of the project.  The initial baseline 
should be defined only after there is a negotiated agreement between the project delivery 
team and the client in terms of schedule expectations.  During project execution, the 
baseline will be used to determine if the project is on track or off track.  And, it is used as 
the guideline for bringing the project back to plan. 
Subsequent baselines 
In some cases, there may be multiple baselines within a project.  Generally, a new 
baseline is established under one of the following conditions: 

 A rolling wave planning approach is being utilized.  In this case, a new baseline is 
established for each phase or iteration 

 The conditions of the project have changed so significantly that it does not make 
sense to measure against the previous baseline.  Some examples of where a 
new baseline might be established for a project include: 

o A project that was put on hold or cancelled, and then re-started at a later 
point in time 
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o A solution change that significantly changes the deliverable set of the 
project 

o An environmental or economic condition that has made the current 
estimates (work effort, duration, cost, resource) irrelevant 

o The original estimates were so erroneous that they are not useful to 
measure against, and where re-estimation is necessary to determine a 
go/no go decision for the project 

o A change in course for the business that will change the direction of the 
project (the business has determined that the solution be expanded to 
incorporate four new business entities, as an example). 

A baseline should not be changed simply because the project isn’t going 
according to schedule.  As will be discussed in the next module, the variance between 
what was planned and what is occurring can assist the project manager in forecasting the 
future for the schedule.  Thus, the baseline should remain intact in regular circumstances, 
even chaotic ones, as long as the project foundations haven’t significantly changed. 
Once a baseline has been agreed to it should be published and communicated to project 
stakeholders so that everyone knows the set expectations for completing activities. 
In the next module of this course, we will discuss the execution of the schedule and the 
necessary tasks of the project manager to keep work on track for timely completion. 
 

Review Questions 
The following review questions will assist you developing comprehension of the material 
contained in this course module.  Answer the following questions in a separate notebook.  
1. Name at least five elements that are brought together in the master schedule.   
2. True or False.  A master schedule ensures that all elements which can impact the 

project’s end date are considered together.   
3. What is meant by the statement that a project schedule is a guide, not law?  
4. Can a project schedule be perfect?   
5. Should the project manager depend upon a scheduling tool to know the plan?  Why 

or why not?   
6. What three tasks must be performed to arrive at a baseline master schedule?   
7. How are EWPs brought into the schedule?  
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8. What must be considered in the project calendar?  Why should the project manager 
avoid premature schedule analysis?   

9. True or False.  The best way to begin building a schedule is by considering the end 
date expected by the client.   

10. How many levels should be incorporated into the project schedule?  What are these 
levels?   

11. How should sequencing in the project schedule occur?   
12. Should dependencies be defined between summary level components of the 

schedule?  Why or why not?  
13. By the end of dependency definition, all activities and milestones should have 

relationships to others with two exceptions.  What are they?   
14. Who is the primary user of the project schedule?   
15. When should start and end dates be manually entered for an activity or milestone?   
16. What is a schedule reserve?   
17. What is the student syndrome?   
18. What is Parkinson’s Law?   
19. How does the student syndrome and Parkinson’s Law relate to schedule buffers? 
20. What is the critical path?  How is it calculated?   
21. What is float?   
22. What must be done if the calculated end date and the client expected end date are 

not close?   
23. Explain resource over-allocation.  How can this problem be addressed?   
24. What is duration compression?   
25. What is crashing?   
26. What is fast tracking?   
27. What is the purpose of a schedule baseline?   
28. When should the initial baseline be set?  
29. When should subsequent baselines be set?   



Mastering Project Schedules and Deadlines 
Module 5 – Developing the Baseline Schedule 

www.prodevia.com 
86

Module 5 Exercise – Critical Path Method 
Given the following data below, prepare a network diagram and complete the forward and 
backward pass.   

Activity/Milestone Predecessor Duration 
Start Milestone - 0 

A Start 1 day 
B A 3 days 
C A 4 days 
D A 2 days 
E B 3 days 
F C,D 1 day 
G D 6 days 
H E 3 days 
I F 2 days 
J G 2 days 
K H,I 2 days 
L F,J 1 day 
M D 1 day 
N G,M 1 day 

Finish Milestone K,L,N 0 
 
What is the critical path? 
What is the float for all activities not on the critical path? 
Free float is the float that an activity can use without impacting the float of subsequent 
activities.  One activity has free float available.  Can you locate it in your network 
diagram? 
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Schedule Management 
During the project’s execution of work, a project’s master schedule becomes the guiding 
document for each day’s work and for each reporting periods results.  The master 
schedule ensures that the project team and other stakeholders can stay on course 
toward project completion. 
You might remember in Module 5 that we suggested the project schedule was more like 
a plan for navigating a boat or plane; the path is a bit more ambiguous than a land 
vehicle’s roads and tracks.  Let’s consider this analogy a bit further. 
A boat captain prepares a float plan before he leaves which charts his course through 
various “way points” (GPS-defined locations) along the course to one or more 
destinations.   Weather and its impacts upon the currents and wind are considered in 
order to determine the course and the “speed over ground” (speed of the boat together 
with the impact of how wind and current assists/fights the boat speed).  This information 
is used to define timing of arrival along the way points to destinations. 
But, the conditions of the ocean can influence how closely the float plan is followed.  
Sometimes, the boat must navigate around the debris that naturally floats in the ocean – 
a large log or floating drum can damage a boat and must be circumvented.  Weather can 
shift as can wind and current such that the conditions defined in the float plan are no 
longer relevant.  Even when conditions are relatively calm, there is always the constant 
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adjustment that must be made to the boat to keep it on course.  If you were to compare 
the boat’s executed course of travel with the float plan, they wouldn’t match. 
Instead, the executed course would look more like a series of corrections to guide the 
boat back to the various way points defined in the float plan.  A boat captain’s primary 
task is to be at the ready for managing conditions in the moment and making course 
adjustments to stay as close to the float plan as possible.  Course adjustment to the float 
plan is a constant process of correction and re-correcting.  A captain always relies on 
his float plan, regularly, checks his equipment to provide a status to him where he is at, 
and manages conditions to adjust back to course, always considering risk versus reward. 

Float Plan

 
Figure 6.1 – The actual course is a series of corrections back to the float plan 
 
A project’s execution looks much the same – the actual time and cost of a project rarely – 
if ever – exactly matches the plan.  The plan is a guiding document that allows the project 
manager and the team to consider where they are actually located versus the project’s 
“way points” and to make an adjustment to get back on course. 
This is what schedule management is all about – determining status and progress and 
making corrections. 

Tracking and Reporting Progress 
A Process for Reporting 
The project manager must manage two types of reporting: 

 Status reports from the project team to him or her 
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 Project progress reports from the project to external stakeholders such as the 
client and sponsor 

The information gained from status reports are inputs to the project progress reports that 
are provided to the stakeholders who hold the purse-strings and who own the success or 
failure of the project’s solution for the business. 
This means that you, the project manager should develop a process for status reporting 
that accomplishes two goals; ensure your reporting: 

 Won’t overwhelm or consume a large amount of time of the resources doing the 
work, and 

 Provides accurate, useful information regarding project progress 
Status Reporting 
Status reporting is generated from resources and provided through the EWPs’ 
accountable-SMEs to the project manager.  Status reports should be convenient to use 
and not too time-consuming.  When developing a status report format and schedule, the 
project manager should consider what elements of data he or she really needs from the 
team in order to regularly make those course corrections discussed earlier as well as 
make sure stakeholders can receive relevant progress reports. 
The Danger of Percent Complete 
One consideration that must be made is how a resource should define completion.  Many 
project managers tend to lean on the concept of percent complete.  Consider the 
following: 

Project manager to resource: “How is work coming along on the 
installation of the extruder?  It’s scheduled to complete week after next.” 
Resource: “I’d say we are about 75% done with it.  Everything looks good 
so far.” 

What does the project manager know at this point?  Did the resource really provide a 
useful status?   
Unless the deliverable can be defined discretely (i.e. 75% = 30 of the 40 components of 
the install are complete), then not much information was really exchanged.  What does 
75% mean?  How did the resource arrive at this number?   
Should a project manager use percent complete as a way for resources to report the 
status of deliverables?  If the deliverable can be discretely measured, then it can be 
useful.  (in other words, the deliverable breaks down into consistent sub-units that can be 
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counted).  Otherwise, a status of percent complete is usually the result of a “guesstimate” 
with no substance to back it up. 
Some project managers will use a rule around percent complete.  For example: 

0% - Work Not Started 
50% - Work in Progress 

100% - Deliverable Complete 
This is a better way to use the status method of percent complete and will work fine if the 
EWPs in the work breakdown structure are smaller and won’t drag along across multiple 
reporting periods.  It is a quick method for getting a feel for work starting and ending.  If 
you are planning on using percent complete in your project for resource status reporting, 
then be sure that you either have discrete units to count or a formula for percent 
complete like the one above. 
Tracking Work Effort and Dates 
Another method of reporting is that of work effort and end date.  This method will require 
a bit more work on the part of the resource, but it will provide you, the project manager, 
with better information.   
Consider the following status report: 

 
Table 6.1 – An Example of a Status Report with Work Effort and Completion Dates 

Yes604010/2780
4.2 User 
Guide

Yes202010/2040
2.8 Design 
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date be met?
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Notice that the individual who is responsible for these work elements has been given the 
deliverable number and name, the baseline work effort, and the baseline completion date 
as defined in the master project schedule.  The status report has provided space for the 
individual to report three items: 

 How many hours have been completed thus far? 
 How many hours remain for the work element? 
 Can the completion date still be met? 

Given the information that has been provided we see that element 2.8, Design 
Document, looks to be on schedule as the work effort completed and remaining is 
consistent with the baseline work effort.  Further, the status date can be met.   
The second element, 4.2 User Guide, is a different matter.  The hours completed and 
remaining total 100 hours, 20 hours more than the 80 hours in the baseline estimate.  
But, the individual responsible for completing this report has identified that the end date 
can still be met.  The project manager should, in this case, ask how the 20 additional 
hours will be accommodated in the remaining time (i.e. overtime, additional resource, 
etc).  The project manager should then consider the cost and/or quality impacts of these 
possibilities and re-plan the work accordingly (course correction), a topic that will be 
discussed further a bit later in this module.   
Regardless of the method used for tracking status, a project manager must consider 
finding a balance between making sure he has the detail he needs to keep the plan on 
target while also being considerate of people’s time – creating a status reporting 
methodology that doesn’t bog everyone down is important, otherwise it won’t be utilized. 
Additionally, an effective status report will also ensure that resources are able to: 

 Confirm that any work they have coming up in the next two weeks will start 
on time.  This will give you the advanced heads-up that there may be scheduling 
problems in case they say “No”. 

 Report any issues or new risks that should be addressed.  This gives you 
the opportunity to look at threats and problems as soon as they are recognized. 

Weekly Status from Resources 
Each project will have its own ‘reasonable’ status period.  For most projects, a weekly 
status is acceptable because it allows the project manager to review data and update the 
master project schedule effectively.  Just as the boat captain must always be at the ready 
to course correct, checking his current location to see if adjustments need to be made, so 
the project manager must have data consistently and regularly to also make course 
corrections. 
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With experience and through the first few reporting periods you will begin to learn where 
you may have trouble with prompt, useful status reporting from members of the team.  
When you are having trouble getting information from the team members, take the time to 
talk with them about whether or not the process is cumbersome to them, invite them to 
make suggestions that would help them to report in a more timely way.  If, after 
implementing their recommendations, you find that you are still having trouble getting the 
project data needed, sit down with them, ensure that they understand why you are using 
the data. 
Resources need to understand that your goal isn’t to micro-manage their work or even to 
monitor their hours for payroll (as example) – it’s to ensure that you have a handle on 
how work is proceeding so that if there are problems you can make adjustments to other 
activities that start in parallel or begin downstream.  Because there are so many 
dependencies within the project, information early helps everyone make proactive course 
corrections.   
Make sure everyone has a status report template that is suitable to your needs as the 
one who manages the master schedule as well as provide an expected time for the 
status to be submitted (end of workday Friday, as an example). 
When you receive status reports from resources, you should expect that the hours that 
they have worked and the new estimate of hours that remain should not exactly match 
the original work effort estimate.  If you see that these numbers are always being 
reported equal, then you should ask yourself the question if resources are reporting 
correctly or if they are simply trying to manage your expectations through their status 
reports.  Refer back to page 58 where the project manager should communicate with 
resources about the method for status reporting prior to project execution.   
Actuals rarely exactly match baseline estimates.  If your resources are providing status in 
this way, then it may be time to discuss again the importance of re-estimation for 
purposes of sound project course correction.  
Keep the Appointment with Yourself 
When status reports are submitted, enter the actual data into the scheduling tool you are 
using and allow the project scheduler to tell you how these changes may impact dates 
downstream.  You should have a standard time that this occurs in your personal calendar 
– it can even be appropriate to schedule a self-meeting in your calendar with yourself so 
that you have made the time slot to complete data entry (where you are manually 
entering project data).  If your status information is submitted via an enterprise tool 
straight from the resources, then use your appointment with yourself to evaluate the 
impacts of the information they have provided. 
This scheduled time to post data and evaluate the impacts should occur as close as 
possible to the submission deadline for status reporting (i.e. Monday morning for data 
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provided end of business Friday).  The faster you review the status, the more time you 
have to consider correction alternatives. 
Progress Reporting 
Data from status reporting can be used to monitor progress for the project as well as 
forecast future performance. 
Using Earned Value to Monitor Progress  
Earned Value Management, EVM, is one method of progress reporting.  It can be used 
internally for the project manager as well as provided externally to the client and sponsor 
(when they are well-versed in the concept of EVM). 
For someone new to the concept of Earned Value, it may sound like a metric for a 
business case where the value of the project to the business is measured.  This is not the 
case.  Instead, Earned Value is measuring how the project is performing in relation to the 
project plan.  As work is completed, it is ‘earned’ in the project.  EVM measures two 
components of the project plan – schedule and cost. Though the scope of this course is 
specific to scheduling, we will also cover the cost component of EVM so that the totality 
of the method can be better understood.    

 
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Phase I Design
1.1 EWP 1.1

1.1a Activity $20 $20
1.1b Activity $25 $10
1.1c Activity $20 $20

12.1.2 EWP 2.1.2
2.1.2a Activity $20
2.1.2b Activity $15 $10

Milestone 1 Phase I Complete 
Phase 2 Construction

1.2 EWP 1.2
1.2a Activity $30 $30 $30
1.2b Activity $30 $30
1.2c Activity $20

12.1.1 EWP 2.1.1
2.1.1a Activity $25 $25
2.1.1b Activity $50 $50

2.2 EWP 2.2
2.2a Activity $25
2.2b Activity $25
3.0 EWP 3.0

3.0a Activity $10 $10 $10 $10
3.0b Activity $10 $10 $10 $10

Milestone 2 Phase II Complete 
Milestone 3 Project Complete 

Cost Per Day 40$   35$   35$   60$   75$   85$   90$   80$   35$   35$   10$   10$   10$   10$   
Cumulative Cost 40$   75$   110$ 170$ 245$ 330$ 420$ 500$ 535$ 570$ 580$ 590$ 600$ 610$  

Figure 6.2 – Project Cost across a Gantt Chart 
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Consider Figure 6.2 which shows in a Gantt chart view the way that costs are spread 
across the activity durations in the schedule.   
Notice that the costs per day are shown below the Gantt chart. The cumulative costs are 
also shown.  If we were to graph these costs, they would look like the chart in Figure 6.3. 
 

$-
$100 
$200 
$300 
$400 
$500 
$600 
$700 

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Cost Per Day
Budgetary Baseline -Planned Value

 
Figure 6.3 – A Budgetary Baseline 

The Budgetary Baseline 
The cost per day shows that the project spends a little in the beginning with higher 
spending during the middle of the project’s timeline before spending reduces at the end 
of the project. 
The second curve – the cumulative cost curve – shows the total that the project is 
expected to have spent at the end of each time period.  This curve using cumulative 
costs is the Budgetary Baseline (or Cost Baseline).  If the project proceeds to schedule, 
then the project would ‘earn’ each time period’s planned cost.  The budgetary baseline is 
one important component of the EVM metrics, and it is known as the Planned Value. 
The Planned Value (PV) represents the planned cost of the work scheduled.  This is 
sometimes also referred to as the Budgeted Cost of Work Scheduled. (BCWS).   
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Defining the Budgeted Cost of Work Performed – the Project’s Earned 
Value 
The second component of Earned Value Management is the Budgeted Cost of the Work 
Performed.  This figure represents the planned amount of the work completed.  It is 
the ‘Earned Value’ metric of the EVM method. 
Defining the Actual Cost of Work Performed 
The Actual Cost of the Work Performed (sometimes also just called Actual Costs) is the 
true cost of what has been completed. 
In review, the EVM method begins with the following three defined metrics: 

 Planned Value – defined via the budgetary baseline 
 Earned Value – the budgeted amount for work complete 
 Actual Cost – the bill for the work complete 

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Phase I Design
1.1 EWP 1.1
1.1a Activity $20 $20 
1.1b Activity $25 $10 
1.1c Activity $20 $20 
12.1.2 EWP 2.1.2
2.1.2a Activity $20 
2.1.2b Activity $15 $10 
Milestone 1 Phase I Complete 
Phase 2 Construction
1.2 EWP 1.2
1.2a Activity $30 $30 $30 
1.2b Activity $30 $30 
1.2c Activity $20 
12.1.1 EWP 2.1.1
2.1.1a Activity $25 $25 
2.1.1b Activity $50 $50 
2.2 EWP 2.2
2.2a Activity $25 
2.2b Activity $25 
3.0 EWP 3.0
3.0a Activity $10 $10 $10 $10 
3.0b Activity $10 $10 $10 $10 
Milestone 2 Phase II Complete 
Milestone 3 Project Complete 

Cost Per Day $  40 $  35 $  35 $  60 $  75 $  85 $  90 $  80 $  35 $  35 $  10 $  10 $  10 $  10 
Budgetary Baseline -

Budgeted Cost of Work 
Scheduled (Planned Value) $  40 $  75 $110 $170 $245 $330 $420 $500 $535 $570 $580 $590 $600 $610 

The Budgeted Cost of Work 
Performed - (Earned Value) $  40 $  75 $110 $130 

The Actual Cost of the Work 
Performed - (Actual Cost) $  30 $  60 $100 $120  

Figure 6.4 – Calculating the EV and the AC 
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In Figure 6.4 we see that we have an actual cost and an earned value amount for each of 
the completed and in progress work elements.  The actual cost was derived from the 
actual bill received for the work.  The Earned Value metric was calculated based on the 
percent complete of the activities – completions are noted by diagonal hatch-marks.   
We can see that there are some activities which have completed (100% of the budgetary 
value is earned) and some are in progress (50% of the budgetary value is earned).  The 
dotted line in the figure above represents the point of completion that was expected by 
present date – time period 4. 
Take a moment to familiarize yourself with the figure above before continuing in your 
reading. 
New Terminology Old Terminology 

Planned Value – PV Budgeted Cost of Work Scheduled - 
BCWS 

Earned Value – EV Budgeted Cost of Work Performed - 
BCWP 

Actual Cost – AC Actual Cost of Work Performed - ACWP 

Table 6.2 – Terminology for Earned Value 

Schedule Progress 
Two of the three measures discussed above are used for measuring schedule 
performance.  They are the PV (also known as the Planned Value, the Budgeted Cost of 
Work Scheduled, and the Budgetary Baseline).  The other value is known as EV (also 
referred to as Earned Value or the Budgeted Cost of Work Performed).  Both metrics help 
the user see the difference between what was scheduled and what was performed.  
These numbers use a metric of dollars for our example; however, work effort could be 
used also if the project is completely service-driven. 
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Schedule Variance 
The schedule variance measures the dollar value difference between what was 
scheduled to be done at a point in time and what is performed at that point in time.  The 
formula for the SV is the EV (Budgeted Cost of Work Performed) less the PV (Budgeted 
Cost of the Work Scheduled).   
If the resulting number is positive, then the project is performing better than expected 
related to the timing of getting work accomplished.  If the number is negative, then the 
project is not completing work on the timeframe planned.  Of course, a schedule variance 
of zero would mean the project is performing exactly to plan.  But, trying to ascertain how 
good or bad the project is performing requires a number that puts into perspective what 
the dollar figures mean. 
Schedule Performance Index 
The schedule performance index is an easier indicator of schedule performance because 
it considers performance dollar-for-dollar.  The formula for the SPI is the EV (Budgeted 
Cost of Work Performed) divided by the PV (Budgeted Cost of the Work Scheduled).  
The output of this formula is an index. 
If the project is on-target, then the number will be 1 or very close to 1.  A project that is 
performing ahead of schedule will have an index that is above 1.  A project that is behind 
scheduled will have an index that is less than 1. 
One should never expect that the SPI will always be 1; it won’t be.  Usually, a project 
manager will look to see that this number stays in a range around 1; .95 to 1.05, as an 
example.  An SPI that falls outside of a tight range is an indication that the project 
manager will want to look at the detail of individual activity data and start asking 
questions of SMEs and resources.   

Schedule Measures Cost Measures
Schedule Variance = EV - PV Cost Variance = EV - AC
Schedule Performance Index = EV/PV Cost Performance Index = EV/AC  

Table 6.3 – The Formulas for Earned Value Management 

Cost Progress 
Though cost is not specifically addressed in the scope of this course, we will briefly cover 
it as it relates to Earned Value Management because project spending can impact the 
way that decisions are made to make corrections to a schedule during project execution.   
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Cost Variance 
The cost variance measures the overage or underage amount of spending for activities 
in a project.  The formula for cost variance uses the EV (Budget Cost of Work Performed) 
less the AC (Actual Cost of Work Performed).  The difference between the budgeted 
amount and the actual amount gives us a variance.  If the number is negative, then the 
project is overspending.  If the number is positive, then the project is spending less than 
planned for the given work.  If the cost variance equals zero, then spending is on target. 
Cost Performance Index 
Suppose your project has a cost variance of -$8,000.  Is this a large overage?  The 
answer is, it depends.  For a project that is spending $25,000 in total this amount 
represents a sizable percentage.  But, for a project that is spending in the millions, the 
amount of $8K is small in comparison.   
Providing perspective regardless of the size of the numbers being used in the project is 
the purpose of a Performance Index.  It tells us our level of efficiency in spending based 
upon the plan.  It is calculated by taking the EV (Budgeted Cost of Work Performed) 
divided by the AC (Actual Cost of Work Performed).  The project is on target if the 
number equals 1 (Earning $1 of work for every $1 spent).   
If the number is less than one, then the project is under-performing by over-spending (i.e. 
a CPI of .9 means that the project is earning 90-cents of value for each $1 spent).  If the 
number is more than one, then the project is over-performing by spending under the 
budget (i.e. 1.15 means that the project is earning $1.15 of value for each $1 spent).   

Budgetary Baseline - 
Budgeted Cost of Work 

Scheduled -Planned 
Value 

$  40 $  75 $110 $170 

The Budgeted Cost of 
Work Performed - 

Earned Value 
$  40 $  75 $110 $130 

The Actual Cost of the 
Work Performed - 

Actual Cost 
$  30 $  60 $100 $120 

     
Schedule Variance $   - $   - $   - $ (40) 

Schedule Performance 
Index 1 1 1 0.76 

     
Cost Variance $  10 $  15 $  10 $  10 

Cost Performance 
Index 1.33 1.25 1.10 1.08 

Table 6.4 – Schedule and Cost Performance 
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Typically, the CPI is considered ‘on-target’ if it stays within a range established by 
management, a PMO, or by the project manager in his cost management plan.  An 
example might be .9 to 1.1. 
We can see from the figure above that the project is currently behind schedule and is 
operating at 76% of efficiency of the planned schedule.  If the project continues to 
operate at this level of efficiency, the project will be late.  The project is performing within 
range related to cost.  The project is slightly under budget.   If the project continues to 
operate with this level of efficiency related to cost, then the project will end slightly under 
budget. 
When utilizing EVM for demonstrating project performance to higher-ups in the 
organization, make sure that they are well-versed in the concept of EVM. 
If you choose not to utilize EVM to provide progress to management, then early in the 
project – before execution – be sure to establish what your client’s and sponsor’s 
expectations will be in terms of the frequency and format for their progress reports from 
you.  Ensure that status information can be provided to you in time to be able to turn 
around timely progress reports to your client and sponsor. 

Making Project Plan Adjustments 
If the project schedule has slipped after status information is reported then you must 
consider your available options to re-construct and correct when a schedule has slipped 
past baseline. 
Scope Slimming 
Scope slimming occurs when it is feasible to reduce the deliverables of the project with 
approval, in order to keep the original end date.  Scope slimming should go through a 
change control process. 
The possible impacts of scope slimming could include one or more of the following: 

 A final product which does not perform as it needs to in order to solve real 
business problems  

 Reduced end-user buy-in 
 Client dissatisfaction 

Quality Slimming 
Quality slimming occurs when one chooses to reduce the functionality of deliverables 
(quality) in order to keep the original end date.  Quality slimming should go through a 
change control process. 
The possible impacts of quality slimming could include one or more of the following: 
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 A final product which does not perform as it needs to in order to solve real 
business problems because of reduced functionality 

 Reduced end-user buy-in 
 Client dissatisfaction 

Resource Adjustments 
Resource adjustments can sometimes be completed in order to bring the date back into 
alignment with the baseline.  Resource adjustments could occur through one or more of 
the following alternatives: 

1. Add new resources to existing resources.  Are there resources that can be 
pulled from non-critical path activities and utilized to bring critical path delays 
back into alignment with the end date?  Are there resources available within 
the organization who are not currently assigned on the project but which can 
be obtained? 

2. Require overtime for existing resources assigned.  
3. Increase quality of the talent through replacing existing resources with 

those who have greater skill set either inside the delivery organization or 
through contracting the work to outside organizations. 

The possible impacts of adding resources could include one or more of the following: 
 Project expenses which are greater than what was planned for. 
 Reduced quality of deliverables as the work is diluted through many more 

resources.  Re-work can result. 
 A longer time line as additional resources can make for longer ramp-up time 

and lack of coordination. 
Fast Track 
Fast tracking occurs when the choice is made to remove soft logic along the critical path 
to bring the schedule back into alignment with the baseline end date.    
The possible impacts of fast tracking could include one or more of the following: 

 Project expenses that are greater than what was planned for due to possible 
re-work and resource assignment changes. 

 Reduced quality of deliverables as multiple work products must be 
concurrently developed and coordinated. 

 A longer time line if there is poor coordination of work and resource. 
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Passive Acceptance 
Sometimes, it may be advisable to accept the revised end date and get approval that the 
project will be delayed. 
The possible impacts of passive acceptance could include one or more of the following: 

 Accepted delays can encourage apathy among resources 
 An increased risk of additional delays downstream in the project as risk 

begins to snowball. 
 Client dissatisfaction 
 Opportunity cost of not arriving on time with a solution for the business. 

Project Cancellation 
In some cases, it may be best for the business to kill the project –appropriate if the 
expense or quality-reduction of time compression does not justify the ends and where 
missing the date would jeopardize the business reasons for conducting a project (arriving 
to market in time with a new product, for example). 
If the project manager and team recommend a cancellation, then this should be taken to 
the sponsor and reviewed before going to the business for a final decision. 

Making Final Corrections 
How you will choose to implement corrections will be based upon: 

 what is best for the client and in alignment with their triple constraints, and  
 what is reasonable and achievable by the people who must perform the work.    

Once adjustments are made to the schedule make sure that they are communicated out 
to the project organization so that stakeholders can be made aware of how work will be 
performed going forward. 
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Review Questions  
The following review questions will assist you developing comprehension of the material 
contained in this course chapter.  Answer the following questions in a separate notebook.  
1. How is executing a project schedule and plan similar to navigating a boat?   
2.  What are the two components of schedule management?   
3. What are the two types of reports a project manager must manage?   
4. What two goals should be considered when developing a method for status 

reporting?   
5. What is the danger of percent complete?   
6. When can a rule for percent complete be used in a project?  What is the advantage 

of using a rule?   
7. When tracking work effort and dates, what should the project manager provide?  

What should the status reporter define?   
8. What additional elements should be included on a status report?   
9. What is a reasonable time period for having project members’ status?   
10. When should the project manager review status report actuals and determine the 

consequences of this information on the project?  Why?  
11. What is EVM?   
12. What is the budgetary baseline?   
13. What are the three elements of the EVM method?   
14. What two elements of the EVM method are used when evaluating schedule 

performance?   
15. How is the Earned Value determined?   
16. What is SV and how is it calculated?   
17. What is SPI and how is it calculated?   
18. Name the six options available when you determine that your schedule has slipped.   
19. What methods of resource adjustment are options?   
20. How a project manager chooses to make corrections to a project plan to bring it back 

on course will be based on two factors.  Define them.   
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Conclusion 
Putting Things into Perspective 
Scheduling is a task that project managers improve over time and with practice.  Your 
ability to construct and manage schedules is a result of your ability to work with your 
scheduling tool, your commitment to ensuring that the correct content is entered into your 
schedule, and your dedication to refer back to your tool regularly.   
Keep the following items in mind as you grow in your own ability to develop and manage 
schedules: 

 A project schedule is a device that is always in a constant state of construction 
and re-construction.  It will change - it’s a guide, not law. 

 Your plan will never be perfect.   
 The elements in your plan should be developed by SMEs, not solely by the PM 
 The primary audience for the schedule is the project manager and team.  They 

use the schedule to guide them through their activities.  
 A scheduling tool should always be viewed as a ‘what if’ tool to help you 

determine how various factors can impact the end date. 
 Negotiate the agreed to end date with the business, be careful of trying to 

backwards plan from a business required end date 
 Keep schedules aggressive – but realistic Don’t agree to dates that you and your 

team know cannot be met 
 You – not the software tool – are in charge of the schedule. 
 Know – really know – your plan 
 Be on-the-ready by consistently checking progress against the plan 
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Additional Tools for Your Use 
To summarize some important points in this course, there are some tools available in 
Appendix A at the back of this guide. 

 Master Schedule Development Checklist 
o Purpose – to define the elements that are required for proper master 

schedule development 
o Audience – project manager and team 

 Schedule Management Checklist  
o Purpose – to define the important considerations of schedule 

management to ensure they are being implemented 
o Audience – project manager 

 Weekly Resource Status Report  
o Purpose – a template for developing a status report to the project 

manager 
o Audience – project team members and project manager 

 Project Performance Report  
o Purpose – a template for developing a progress report to management 
o Audience – higher-level project stakeholders and the project manager. 
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Appendix A – Tools and Templates 
Project Charter 

General Project Information 
Project Name:   
Client Sponsor: (Note: This person must be a decision-
maker for the client organization with the authority to 
commit client resources.) 

 

Is this an Enterprise Project (does it have significant impact 
on 3 or more departments in the client organization?) Yes / No 

Delivery Organization Sponsor: (Note: This person must 
be ultimately accountable for the delivery organization and 
holds authority to commit delivery team resources.) 

 

Document History 
Version Date Author Reason for Change 
*  *  *  *  
    
Executive Summary 
< Insert a short, succinct overview of the project - no longer than one to two paragraphs - condensing the business 
justification and objectives of the initiative.> 
 
 
Business Justification and Strategic Alignment 
< Insert the reason why the project is being initiated for the business and include corporate strategies to which this 
project ties back.> 
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Project Charter – page 2 
Business Objectives and Benefits 
Define the Business Objectives as well as how they will be measured a success by the client. 
Objective Metric for Success 
<Objective 1> <Metric 1> 
<Objective 2> <Metric 2> 
<Objective n> <Metric n> 
Other Intrinsic Benefits for the Client of Completing this Project 
 
 
 
Project End Result 
<Define the tangible end product of the project effort> 
 
Client Targets for Triple Constraints 
Define the Client Targets for Time, Cost, and Performance 
Objective Target 
Time: <Metric> 
Cost: <Metric> 
Performance: <Metric> 

<Metric> 
<Metric> 
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Project Charter – page 3 
Prioritization of Client Targets 
Define the client priorities for their targets ensuring that the project plan is in alignment with customer priorities by 
checking the appropriate box below. 
Objective 1 2 3 
Time:    
Cost:    
Performance:    
Working Assumptions and Constraints 
Assumptions (those things not known in fact but which will be held to be true for the purposes of this charter) 
 
 
Constraints (those things imposed on the business and thus imposed on the project) 
 
 
 
Defined Project Risks 
List all risks known by the business which could impact the success of the project. 
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Project Charter – page 4 
Defined Authorizations 
Client Sponsor: (Note: This person must be a decision-
maker for the client organization with the authority to 
commit client resources.) 

 

Delivery Organization Sponsor: (Note: This person must 
be ultimately accountable for the delivery organization 
and holds authority to commit delivery team resources.) 

 
 

Project Manager:  
Authorization Levels to Be Provided to the Project 
Manager: 

 

Stakeholders 
Define those presently known as having a significant interest in the project. 
Name Department/Organization Phone E-mail Physical 

Location 
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Project Charter – page 5 
Signatures 
Once signed, this document becomes binding for the items included and the attachments provided 
 Name Signature Date 

(MM/DD/YYYY) 
Client Sponsor    
Delivery Sponsor    
Project Manager    
Attachments  
List all files supplemental to this charter here.  Optional: Use filename to create hyperlink to document. 
Document Name Filename 
  
  
Additional Notes 
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EWP Definition Sheet 
 EWP Definition Sheet 
EWP Name:   
EWP ID:  
Family of Work:  
EWP Work Effort: Rough: Refined: 
Total Cost: Rough: Refined: 
SME Accountable:  
Revision History 
Version Date Author Reason for Change 
*  *  *  *  

    

    

 EWP Scope Description 

* 
 
 

 Activities and Milestones 

Define those activities and milestones that must be executed by project resources to complete the EWP.  Include additional entries 
as attachments when space below is not sufficient. 

ID Activity or Milestone Work 
Effort 

Duration Dependencies 

Predecessor(s) Type other 
than FS? 

Soft 
Logic? 

.a       

.b       

.c       

.d       

.e       
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EWP Definition Sheet – page 2 
External Dependencies 

Are there any external events which must start and/or finish in order for activities within this EWP to begin/finish?  If so, please list 
them. 

 
 
 
 
 

Assumptions and Constraints 

Assumptions (those things not known in fact but which will be held to be true for this EWP) 

 
 
 

Constraints (those things imposed on the completion of this EWP) 

 
 
 

Defined Risks and Suggested Reserve Allowances 

List all risks known by the project team that will impact the success of this EWP upon the project and business.  Also suggest any 
suggested reserves of time/money that SME(s) determine are appropriate to meet client expectations. 
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EWP Definition Sheet – page 3 
Resource Needs 

Define the skill sets that will be needed to complete this EWP as well as suggested individuals to fill roles, when applicable. 

Activity ID Role Estimated Hours/Cost Suggested Individuals 

    

    

    

    

    

    

    

    

Materials Equipment Needs 

Define the materials and equipment which will need to be procured to produce this EWP. 

Item Estimated Cost Requirements/Notes 
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EWP Definition Sheet – page 4 
Attachments  

List all files supplemental here.  Optional: Use filename to create hyperlink to document. 

Document Name Filename 

  

  

  

  

  

Additional Notes 
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Master Schedule Development Checklist 
Master Schedule Development Checklist – page 1 

General  

There is a defined and approved charter, and I have defined my client’s priorities for the triple constraints.  

The work breakdown structure is defined to EWP level, and there is one accountable SME assigned to the EWPs  

Organizational processes required and/or suggested for the project have been identified (i.e. procurement, configuration 
management, quality control standards, staffing and recruitment, financial recording and reporting, legal, PMO, time-
tracking, work authorization policies, and others). 

 

Organizational politics, culture, and structures have been considered for how they may impact and/or influence the 
project.  

Industry best practices and/or methodologies have been identified that will be required by the delivery organization or 
client organization.  

Required regulatory standards or conditions have been identified, when required.  

Historical data and lessons learned for previous, similar projects in the organization have been reviewed.  

The method by which the project schedule is going to be developed has been defined and communicated to the project 
team as they are assigned.  

Target dates have been defined for the completion of the project plan.  

Activity Identification  

EWPs have been re-grouped into the appropriate phases or iterations in which they will begin.  

Each EWP's activities have been defined by the accountable SME.  

Activities carry the numerical code from the EWP they are grouped under.  

When using rolling wave, the activities are discretely defined for at least the first phase/iteration of work.  

Activities have been reviewed to ensure that they are well-written.  They are written as actions, they have avoided 
terminology that would suggest a milestone, they are descriptive of the work, and they are unique from any other defined 
activity. 

 

The activities are appropriately decomposed.  Project duration, complexity, the reporting cycle, risk, and the work effort of 
each activity have been reviewed to ensure that over-decomposition has not occurred.  

When available, activity lists from other similar projects have been reviewed in preparation of the current activity list.  
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Master Schedule Development Checklist – page 2 

Activity Identification (cont.)  

Milestones have been defined – at a minimum – for the following: 
 Events that the client and/or sponsor has requested be tracked and reported 
 External events upon which any project activity/milestone depends 
 Completion of each EWP 
 Completion of each Phase/Iteration 
 Completion of Project 

 

Activity Sequencing  

All activities and milestones have defined predecessors and successors with the following two exceptions: 
 Those activities that can begin right away in the project (no predecessors) 
 The project finish milestone (no successors) 

 

Dependencies are only defined at the activity/milestone level.  Dependencies are not defined for summary level EWPs or 
phases/iterations.  

Preferential logic has been documented in some fashion so that duration compression opportunities can later be 
identified, if needed.  

External events have defined dependencies in the project plan, where appropriate.  

Dependencies are being defined by the SMEs in the project team.  

Dependencies have been defined based upon the logic of the work, and has not been used as a method to manage 
resource over-allocations.  

The project schedule has no logical loops.  

Lead time and lag time has been incorporated where it is required.  

A network diagram has been used to review all activity/milestone dependencies to ensure that everything has been 
correctly defined.  

Activity Estimating  

The project’s SMEs have defined the resources – people, equipment, supplies, and materials – that will be required to 
complete each activity within the EWP.  

For each activity, the SMEs have developed the work effort and duration estimates  

For each activity, the anchor has been defined.  
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Master Schedule Development Checklist – page 3 

Activity Estimating (cont.)  

Initial resource estimation of people includes a role that must be filled.  A person may be suggested to fill the role.  

The project manager has identified the appropriate percentage of available time that each resource will be applied to 
project work (For example: is 100% of available time appropriate, or should resources be assigned only 80% of available 
time leaving 20% for administrative work?) 

 

The suggested individuals to fill roles have been defined based on ability and skill-set, not solely based upon availability.  

When analogous estimates are used, the project manager has ensured that the comparison data is based upon similar 
project executions.  

When triple-point estimates are used, the project manager has considered the appropriate level of risk to assume for the 
project and its client.  

When a rolling-wave planning approach is being used, the project manager has identified when re-estimation will occur 
for each phase/iteration.  

The project manager has managed expectations with the client and management regarding estimates.  

The project manager has managed expectations with the project team regarding the purpose and use of estimates as 
well as the manner in which they will be reported during project execution.  

Schedule Development  

The project manager or scheduler has input all the following activity data into the schedule tool: 
 Activity list for each EWP 
 Milestones – internal and external 
 Dependencies for all activities 
 The resources that will be assigned to each activity 
 Work effort estimates and duration estimates for each activity 
 Anchors 
 Contingencies for the consideration of time related risk. 

 

The master calendar has been updated with all working and non-working time.  

Resource calendars have been updated to reflect the resources’ specific working and non-working times.  

The project plan reflects three levels – Phase/iteration, EWP, and Activity levels.  
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Master Schedule Development Checklist – page 4 

Schedule Development (cont)  

The following sequences have been reviewed for completion: 
 Activities within the EWP are linked 
 End activities are linked to EWP milestones 
 EWP milestones are linked to Phase milestones 
 Phase milestones are linked to Project End milestones 
 External milestones are placed appropriately 

 

Dependencies have been confirmed to show in the scheduling tool as defined at the activity and milestone level, not at a 
summary level.  

Schedule reserve has been considered, and time buffers have been added as the project manager believes appropriate.  

The critical(s) path has been identified.  Non critical path activities and their floats have been reviewed.  

The scheduling tool has been allowed to calculate an end date based on the activity data that has been defined.    

Schedule adjustments have been based upon what is realistically achievable.  

Resource over-allocations have been corrected through resource leveling or another method.  

Duration compression methods have been attempted, where necessary, to bring back the schedule into better alignment 
with the client’s expectations for a project finish date.  

When the client’s expected finish date cannot be realistically achieved through the present resources together with 
duration compression, the project manager has reviewed the constraint prioritization matrix and identified appropriate 
alternatives to discuss with project sponsorship before negotiating project expectations with the client. 

 

An initial baseline is established prior to project execution.  A process for the possibility of subsequent baselines has 
been established.  
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Master Schedule Management Checklist 
Master Schedule Management Checklist 

  

The master schedule is used consistently to guide the daily work of the project.  

Status reports are defined and are distributed to resources in a timely manner so that they can submit their actual data.  

The status report process provides the correct level of detail for the project manager to receive useful information while 
also consuming the least amount of the resources’ time possible.  

When percent complete is used as a status reporting method, the deliverable can either be defined discretely or there is a 
rule for percent complete that the project is using.  

Each status report includes: 
 Work complete an in progress 
 Work upcoming in the next reporting period (2 weeks, as an example) 
 New risks or issues 

 

Where work effort and completion dates are to be tracked, the resources are reporting the following information: 
 Work effort hours completed 
 Work effort hours that remain from present date (this is a new estimate) 
 Can the completion date be met? 

 

When Earned Value is being utilized as a progress report to management, the project manager has ensured that 
management is comfortable with and can understand the EVM method.  

The project manager has a regularly scheduled appointment with himself to review status reports and to consider options 
for making project plan adjustments and corrections.  

The project manager makes adjustments to the plan that are in alignment with the client’s priorities around their triple 
constraints.  

Final corrections are based on what is best for the client as well as what is reasonable and achievable by the people who 
must perform the work.  

The project is re-baselined only under previously proscribed conditions such as: 
 A project that was put on hold or cancelled, and then re-started at a later point in time 
 A solution change that significantly changes the deliverable set of the project 
 An environmental or economic condition that has made the current estimates (work effort, duration, cost, resource) irrelevant 
 The original estimates were so erroneous that they are not useful to measure against, and where re-estimation is necessary to determine a go/no go decision for the project 
 A change in course for the business that will change the direction of the project (the business has determined that the solution be expanded to incorporate four new business entities, as an example). 
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Weekly Resource Status Report 
Project Name: Date Needed By: 
Resource Name: Date Submitted: 
 

Activity Baseline 
Work Effort 

Baseline 
Completion 

Date 
Hours 

Completed 
Hours 

Remaining 
Can the 

completion 
date be met? 

<Activity ID 
and Name> 

<Original 
Estimate of 

Hours> 
<Planned 

Completion 
Date> 

<Hours< <Hours> Yes 
No 

     Yes 
No 

     Yes 
No 

     Yes 
No 

 

Are there any risks (potential problems) or issues (actualized problems) that you are now aware of? 
 
 
 
 
Additional Comments 
 
 
 



Mastering Project Schedules and Deadlines 
Appendix 

www.prodevia.com 
120

Project Performance Report 
Project Name: <Name> Project Manager: <Name> 
Progress Thru: <Date> Overall Status:<CPI and SPI; or another method> 

 
Results from last reporting period to present 
Completed Deliverables 
 
 
 
 
 
 

 
Achieved Milestones 
 
 
 
 
 

 
Deliverables Started During this  Progress Period 
 
 
 
 
 

 
Present Concerns 
 
 
 
 
 
New Risks 
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Appendix B – WBS & Schedule Examples 
A WBS Example for a Training Conference 
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The Executable Work Packets of the Work Breakdown Structure 
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Transitioning from Scope to Time 

3.0EWP

1.1EWP

1.2EWP

2.1.1EWP

2.1.2EWP

2.2EWP

Pha
se 1

Pha
se 2

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Phase I Design
1.1 EWP 1.1
1.1a Activity
1.1b Activity
1.1c Activity
2.1.2 EWP 2.1.2
2.1.2a Activity
2.1.2b Activity
Milestone 1 Phase I Complete 
Phase 2 Construction
1.2 EWP 1.2
1.2a Activity
1.2b Activity
1.2c Activity
2.1.1 EWP 2.1.1
2.1.1a Activity
2.1.1b Activity
2.2 EWP 2.2
2.2a Activity
2.2b Activity
3.0 EWP 3.0
3.0a Activity
3.0b Activity
Milestone 2 Phase II Complete 
Milestone 3 Project Complete 
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Calculating Float and the Critical Path 
 
 

A
1 dayS B

2 days

C
1 day

D
2 days

E
1 day S0 1 1 3

4 5

3 5
5 6

6 days0 days
0 1 1 3

3 4

3 5
5 6

The LF less the EF equals the float the activity has available.

1 – 1 = 0 floatCritical Path 3 – 3 = 0 floatCritical Path
5 – 5 = 0 floatCritical Path

6 – 6 = 0 floatCritical Path

5 – 4 = 1 day of floatThis activity can slip by one day without  
affecting the scheduled end date of the project.
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Performance Measurement 
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Phase I Design
1.1 EWP 1.1

1.1a Activity $20 $20
1.1b Activity $25 $10
1.1c Activity $20 $20

12.1.2 EWP 2.1.2
2.1.2a Activity $20
2.1.2b Activity $15 $10

Milestone 1 Phase I Complete 
Phase 2 Construction

1.2 EWP 1.2
1.2a Activity $30 $30 $30
1.2b Activity $30 $30
1.2c Activity $20

12.1.1 EWP 2.1.1
2.1.1a Activity $25 $25
2.1.1b Activity $50 $50

2.2 EWP 2.2
2.2a Activity $25
2.2b Activity $25
3.0 EWP 3.0

3.0a Activity $10 $10 $10 $10
3.0b Activity $10 $10 $10 $10

Milestone 2 Phase II Complete 
Milestone 3 Project Complete 

Budgetary Baseline - 
Budgeted Cost of Work 

Scheduled (Planned Value) 40$   75$   110$ 170$ 245$ 330$ 420$ 500$ 535$ 570$ 580$ 590$ 600$ 610$ 
The Budgeted Cost of Work 
Performed - (Earned Value) 40$   75$   110$ 130$ 

The Actual Cost of the Work 
Performed - (Actual Cost) 30$   60$   100$ 120$ 

Schedule Variance -$  -$  -$  (40)$  
Schedule Performance Index 1 1 1 0.76
Cost Variance 10$   15$   10$   10$   
Cost Performance Index 1.33 1.25 1.10 1.08
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Suggested Answer Key 
Module 1 – Introduction to Project Scheduling 
Review Questions 

1. What is the most difficult task of developing a project schedule?  The difficult task of 
scheduling is ensuring quality content goes into that schedule as well as interacting professionally 
and productively with the human beings who will have a stake in that schedule.   

2. Scope management refers to the what of a project whereas scheduling refers to the how 
and when of the project plan. 

3. Name at least seven data elements that are incorporated into a final project schedule.  The 
phases or iterations of the project’s development lifecycle, the lowest-level deliverables that are 
defined in the project’s scope as well as the owners of these deliverables, the activities that the 
project team must perform, the ordering in which activities must be performed, the resources that 
are assigned to the activities, the length of time and the amount of effort that activities will require 
to finish including start and finish dates, key milestones to be achieved, content and estimate 
insertions to manage risk, placeholders for cost estimates at the activity level, actualized 
performance data as activities are completed, and additional activity characteristics.  

4. A successful schedule will be robust enough so that the necessary actions are captured 
while also concise so that stakeholders will not become lost in too much detail.   

5. How is the schedule different than the overall project plan?  The schedule represents the 
“when” and “how” the project will be conducted.  It is incorporated into an overall project plan 
along with the scope statement and baseline, budget baseline, risk response plan, 
communication plan, and other project subsidiary plans that define the project’s processes. 

6. Name four benefits of building efficient schedules.  Building efficient schedules results in a 
better understanding of the work, common expectations, improved communication and reporting, 
and increased stakeholder confidence and success. 

7. When developed correctly in conjunction with a WBS, a schedule will define the actions 
that must be performed while also avoiding what three threats?  (1) Forgotten activities, (2) 
activity duplication, and (3) the incorporation of activities which are not necessary for the project. 

8. What two reasons lead to the mistake of scheduling before the project and team is ready 
to do so?  First, the customer wants to know ASAP when the project will be over and their 
solution will materialize.  Second, the project team usually places a strong focus on what they 
must “do” in order to complete the project.  Everyone is ready to get to the finish line.  And, since 
the schedule defines that finish line, they are inclined to go straight into scheduling. 
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9. What are the three crucial questions that every client asks when first undertaking a 
project?  (1) What am I getting? (2) How much will I pay for it?, and (3) When will I receive it?  
These are the basis for the client triple constraints of time, cost and performance. 

10. Why must the triple constraints be prioritized?  Prioritization can change the way that a 
project is planned.  How one plans for one project will be different than how one plans for another 
project – even if the end solution is next-to-identical for both. 

11. What are the key elements of a project charter?  Business Justification for the Project, 
Business Objectives and Benefits, Expected Project End Result and High Level Scope, Client 
Targets for Cost and Time, Client Prioritization of Constraints, and Threats to Success.   

12. What method of scope decomposition is a useful tool and a necessary pre-requisite for 
schedule development?  Work Breakdown Structure 

13. What are expendable deliverables?  Should they be included in the WBS?  Disposable 
deliverables are the items that will be developed and “used” in the course of a project for the 
purpose of obtaining product deliverables. Examples of disposable deliverables include project 
documentation, product design artifacts, sign-offs, materials, and project management activities. 
They should be included in the WBS as they will require time and money to complete and are 
necessary to deliver the final product to the client. 

14. What is an EWP?  The Executable Work Packet, or EWP, represents the lowest level of 
deliverable within the hierarchy of the WBS. 

15. Why must a project manager consider organizational processes, politics, structures, and 
regulatory standards, among other conditions, when he is preparing to schedule?  These 
factors represent possible requirements that may need to find their way into a project schedule 
but that could be easily forgotten.  An example might be a critical sign off or the addition of a 
deliverable in the project due to regulatory condition. 

16. Why is it important to have a target for completion of the plan?  Project planning tends to 
become endless activity unless some restraint is put upon it.  A perfect plan is impossible to 
achieve.  Instead, your goal should be to develop a sound working plan that will likely have a few 
imperfections.   

Module 2 – Activity Identification 
Review Questions 

1. For activity identification to successfully begin, what three key elements should be in 
place?  Three pre-requisites to activity identification include an authorized project charter, a 
project team of leads from the various technical specialties the project will require, and a work 
breakdown structure broken down to EWP level. 
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2. What point in project planning begins the transition from the customer perspective to the 
project team perspective?  The detailed breakdown of the WBS to EWP level. 

3. What is represented in activity identification?  Activity identification represents the actions that 
the team must perform to complete the project.  These actions are largely hidden from customer 
view. 

4. Who is the scheduled developed for?  The schedule is developed for use and advantage of 
those who will deliver including the project’s resources, team members and their managers. 

5. The schedule is utilized for three key purposes.  What are they?  The schedule is used to 
guide the actions of the resources and team through their work, track and report the progress of 
work, and re-plan the work as changes and challenges occur. 

6. Who should define activities within the project?  An EWPs accountable SME should be the 
primary author of the activities that are to be performed. 

7. Do summary level deliverables require activities to be defined?  Why or why not?  Activities 
are not defined for summary level deliverables on the WBS.  Completion of summary deliverables 
is a function of EWP completions. 

8. Should all of the project’s activities be defined in a rolling wave planning approach?  Why 
or why not?  Activities are not detailed for all deliverables if a rolling wave planning approach is 
utilized.  In rolling wave, some deliverables are not able to be detailed to the EWP level and so 
activities cannot be successfully detailed.  Usually, the schedule will have placeholders until such 
time that more information is known to develop activity lists for them. 

9. Name four guidelines for well-written activities.  Activities should be written as actions by 
using verbs, terminology should be avoided which would suggest a milestone, activities should be 
written as descriptively as possible, and activities should be written uniquely to avoid duplication. 

10. What five considerations can assist a project manager in avoiding over-decomposition?  
The expected duration of the project, project complexity, the reporting cycle, risk, work effort 
attached to the activity.   

11. How can lessons learned be useful for activity identification?  Sometimes, lessons learned 
from previous projects may also provide some suggestions for activities that were not 
incorporated into a previous project’s schedule but which were identified later as necessary.   

12. What are the typical milestones that an EWP’s accountable SME might define?  External 
events to the project but which the EWP depends upon, key completion points in the project, 
significant events in the EWP that should be visible to management. 

Module 3 – Activity Sequencing 
Review Questions 

1. What is the objective of activity sequencing?  This task is associated with considering the 
natural ordering of project activities that were identified from the previous process and organizing 
them.   
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2. Define predecessor and successor.  Predecessors are those activities and milestones that 
occur before, and successors are those activities and milestones that occur after in a sequence of 
actions. 

3. Which two elements of the project schedule will not have at least one predecessor and 
one successor?  The project’s start milestone and the project finish milestone. 

4. What is mandatory logic?  Mandatory logic, sometimes also called hard logic, is a dependency 
condition that exists because nature requires it to be so.   

5. Define soft logic.  Soft logic, or preferential logic, is not defined by nature but, instead, based on 
the best practice experience of project SMEs.   

6. Should preferential logic be defined based solely on what is in the best interest of the 
project team in completing its work?  No.  Activity sequencing must take into account what is 
in the best interest of the client as well as considering the preferences of the project team. 

7. Of the following dependency types, which is most common in activity sequencing?  Finish-
to-start sequences are most common. 

8. True or False.  In a finish-to-finish relationship, the predecessor task and the successor 
task must finish at the same time.  FF occurs when one or more subsequent activities can 
finish only when a predecessor activity finishes. 

9. Define the start-to-finish relationship.  In the SF dependency, the predecessor activity must 
start before the successor activity can be allowed to finish.  Different than the finish-to-start 
condition, in SF the successor awaits the beginning – not the end – of another activity. 

10. What is an external dependency?  External dependencies are typically conditions where project 
activities have relationship outside the project’s scope of responsibility, but there is still influence 
upon the schedule.   

11. Should sequencing be based on resource availability?  Why or why not?  Sequencing 
should not be based on resource availability.  The reason is that resources can change over the 
course of the project, and if logic has been created based on the anticipation of resource 
availability then it may not actualize as such.   

12. Should sequencing be used to manage over-allocations?  No, over-allocations should be 
managed through a process of resource leveling. 

13. Are logical loops useful in the project schedule?  No.  Logical loops do not allow for project 
schedule calculations. 

14. What should be done in cases where a subsequent activity must start in the middle of a 
predecessor activity?  The predecessor activity should be broken down.  Alternatively, a SS 
relationship can be defined and a lag entered. 

15. What is lag and lead time?  Lag time is defined as waiting time between activities.  Lead time, 
also sometimes referred to as negative lag, allows a subsequent activity to begin within the 
timeframe of a predecessor.   

16. What is the advantage of layering activities?  Layering activities creates a scenario where the 
work can happen concurrently throughout much of the timeframe, but the successor work will still 
require the finish of the predecessor work. 

17. What is a network diagram?  A network diagram is a graphical representation of the 
dependencies of project activities and milestones. 
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Module 4 – Activity Estimating 
Review Questions 

1. What are the three components of activity estimating?  Activity estimating includes estimates 
of work effort, duration, and resources. 

2. What is the difference between work effort and duration?  Work effort is the defined amount 
of work required, and it is usually defined using the metric of hours.  Duration is defined as the 
length of time that an activity will take across a calendar in order to be completed, and the metric 
is usually defined in days or weeks. 

3. What is the Resource-Effort-Duration formula discussed in this module?  Duration X 
Resources = Work which also can be written as Duration = Work/Resources, 

4. What is an anchor?  An anchor is the fixed element of the estimating equation.   
5. How do project software scheduling tools use the estimating equation?  From the anchor 

point the estimator then provides an estimate for a second element.  And, software scheduling 
tools will take this information to estimate the third element – keeping the integrity of the equation. 

6. When is Fixed Work used? FW is used when the work effort required for an activity is constant 
(the anchor) and the duration and resources assigned are more flexible.   

7. In effort-driven activities, will adding more and more resources to an activity always 
shorten the duration?  A software scheduling tool will reduce duration as more resources are 
applied.  But, in practice, the law of diminishing return suggests that too many resources may 
extend, not shorten, an activity. 

8. When is Fixed Resource used?  FR is used when a resource and its allocation availability must 
be the same regardless of the duration and work effort required. 

9. Of the three types of resources, which are not typically allocated to the estimating 
equation?  Supplies and materials are considered resources that are estimated for cost 
purposes and attached to activity completion, but they do not perform work effort, and are not part 
of the work effort – duration – resource equation. 

10. When is Fixed Duration used?  FD is used when an activity will require a set length of time.  
More resources cannot shorten a fixed duration activity. 

11. Ideally, who defines the estimates for activities?  SMEs and those who will be performing the 
work should define project estimates. 

12. In the beginning of resource estimating for people, should persons be defined?  Why or 
why not?  In the beginning of resource estimating there is usually a role – not a first and last 
name – assigned to a particular activity.  Initially, the goal is to define the kinds of resources that 
will be needed.   

13. Why are resource calendars important?  Resource calendars define the total allocation 
percentage that the resource is available to work along with non-working time for the resource 
(i.e. holidays and vacations specific to the resource).   

14. Assuming a 40-hour work week, can one expect a resource to dedicate eight hours of work 
effort each day to project work?  The answer is probably no.  Your resource will have to devote 
some time to attending meetings, preparing status reports, communication, and taking care of 
administrative activities.  So, though the resource works an eight-hour work day, he may only get 
five or six hours of project-specific work complete.   
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15. Availability is not a skill.  What is meant by this?  A project manager should ensure that the 
resources assigned to the project are there because they have the appropriate skill-set to perform 
the activities defined.  They should not be assigned to the project simply because they happen to 
be available to work on the project.   

16. What is an analogous estimate?  When is it utilized?  Analogous estimates are simply 
comparison estimates using data from previous, similar projects.  In cases where the goals, 
objectives, and content of two projects are very similar, then one project can be used as a 
guideline for the development of estimates on another.   

17. What is a parametric estimate?  When is it used?  Parametric estimates are those that are 
developed using a per-unit approach.  Parametric estimates are used when they have been 
developed over much time and using much project history with which to develop sound formulas. 

18. What type of estimate is best for highly unique projects?  The bottom-up estimate is ideal for 
unique projects.  It requires sound estimating judgment on the part of the estimators.   

19. How are triple-point estimates developed?  Using a most-likely, a pessimistic, and an 
optimistic estimator calculates a mean to determine 50% confidence of success with the estimate 
as well as a standard deviation to add confidence to the estimate. 

20. What expectations should project managers establish with project stakeholders about 
estimates?  When you are discussing estimates with those who hold the political and financial 
strings in your project, be sure that they understand that estimates are educated guesses and 
should be viewed as guidelines which will likely be updated as the project proceeds.  Further, 
when you are in the stage of developing estimates with the project team and their resources, 
make sure you have a conversation with them about what you will expect when the project begins 
to execute the plan.  What the project doesn’t want to see are actual status report data that 
exactly matches the estimates in the plan.   

 
Module 4 – Using a Three-point Estimate 

Deliverable O M P Mean Standard Deviation 
Software  $15,000   $17,000   $22,000   $  18,000   $    2,333  

 
$18,000 + (2*$2,333) = $22,666  

Module 5 – Developing the Baseline Schedule 
Review Questions 

1. Name at least five elements that are brought together in the master schedule.  An activity 
list that is the compilation of each and every EWP’s activity list.  These activities are usually 
grouped by phase or iteration, milestones – both internal and external – that will be key points 
within the project’s timeline, the dependencies for all activities, the resources that will be assigned 
to each activity, work effort estimates and duration estimates for each activity, and contingencies 
for the consideration of time-related risk. 
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2. True or False.  A master schedule ensures that all elements which can impact the project’s 
end date are considered together.   

3. What is meant by the statement that a project schedule is a guide, not law?  The schedule 
will not look the same as it looks when you first develop it, and it shouldn’t.  Traveling through a 
project’s timeline, the project schedule is less like a road map (where roads are more fixed and 
discrete) and more like a flight plan where change is constant.   

4. Can a project schedule be perfect?  No.  The goal should be a plan that you can feel good 
about executing, even though it isn’t perfect. 

5. Should the project manager depend upon a scheduling tool to know the plan?  Why or 
why not?  No.  It is easy to become too dependent upon your software.  Software is not in 
charge of your project’s schedule.  You are.  Don’t rely so heavily on your software that you don’t 
really know your plan.   

6. What three tasks must be performed to arrive at a baseline master schedule?  Schedule 
development, schedule analysis, and schedule adjustments. 

7. How are EWPs brought into the schedule?  The EWPs and their Definition Sheets are re-
organized into the project phases or iterations in which each will begin.  From this, the master 
schedule is developed representing the phases, EWPs, and activities that must be completed in 
order to complete the project.  The supporting data of dependencies, estimates, and resource 
duration of the project and the end date of the project is entered. 

8. What must be considered in the project calendar?  It is important to ensure that the project 
calendar represents all working and non-working time that is expected in your own project 
environment.   

9. Why should the project manager avoid premature schedule analysis?  Attempting to 
complete schedule analysis too early in schedule development can be problematic; it’s difficult to 
fully analyze a schedule that isn’t fully constructed.  Attempting to analyze a schedule (or 
phase/iteration) in its totality if you don’t have all the data defined to support it can result in 
wasted time on your part. 

10. True or False.  The best way to begin building a schedule is by considering the end date 
expected by the client.  The best way to begin building a schedule is to enter the activity data 
exactly as it has been defined by the SME, without attempting to arrive to a particular end date.  
Build the first iteration of the schedule just as the SMEs have defined it in their EWP Definition 
Sheets.  The challenges that need to be managed through analysis will be dealt with once a good 
first draft of the schedule is built. 

11. How many levels should be incorporated into the project schedule?  What are these 
levels?  Three.  Phase/Iteration, EWP, Activities and Milestones. 

12. How should sequencing in the project schedule occur?  Dependencies should be defined 
between activities and milestones.  The last activity(s) in the set of activities should link to this 
milestone.  All EWP milestones should link to the Phase End milestone.  And, all Phase 
milestones should link to the Project End milestone.  This ensures that all activities result in a 
complete EWP, all relevant EWPs result in a complete phase, and all complete phases result in a 
complete project.   
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13. Should dependencies be defined between summary level components of the schedule?  
Why or why not?  No.  Ensuring that dependencies are only defined between activities and 
milestones is key to creating a schedule that will be flexible and efficient. 

14. By the end of dependency definition, all activities and milestones should have 
relationships to others with two exceptions.  What are they?  The activities that can begin 
immediately (no predecessors) and the Project Finish Milestone (the end event in the schedule). 

15. Who is the primary user of the project schedule?  Those who will be performing the work.   
16. When should start and end dates be manually entered for an activity or milestone?  Only 

manually enter in dates that are logically defined (a trade meeting or a regulatory condition, as 
examples).  Do not manually enter start and finish dates in an attempt to ‘arrive’ at some pre-
defined client end date. 

17. What is a schedule reserve?  Schedule reserve, or buffer, is additional time that is incorporated 
into the project plan in order to account for the inevitable slippages or resource availability 
problems that can crop up in projects. 

18. What is the student syndrome?  The student syndrome refers to the phenomenon that people 
will fully apply themselves to a task just at the last possible moment before a deadline.  This 
tendency results in resources using up any buffers built into individual activity duration estimates.   

19. What is Parkinson’s Law?  Parkinson’s Law states that work expands to fill the space of the 
time available for its completion.  In this case, the buffer will always be used when incorporated at 
the activity level and that work will stop on the activity at the end of the buffer, not before the 
buffer is utilized.   

20. How does the student syndrome and Parkinson’s Law relate to schedule buffers? They are 
two sound arguments for why schedule contingency probably should be added at a global level 
(at milestones or at bottle necks in the dependencies in the network, as examples) and managed 
by the project manager while keeping the individual task estimates aggressively achievable. 

21. What is the critical path?  How is it calculated?  The critical path of the project is the longest 
dependency chain of activities that establishes how long the project will take to complete.  It also 
represents the shortest amount of time the project can be completed within.  It is calculated by 
performing a forward pass to determine how long the project will take and a backward pass to 
determine where there is zero float. 

22. What is float?  Float is the amount of extra time a task has to complete work and not impact the 
project completion date. 

23. What must be done if the calculated end date and the client expected end date are not 
close?  Sit down with your project sponsor, explain the current schedule condition, and provide 
some options for coming into closer alignment with client expectations. 

24. Explain resource over-allocation.  How can this problem be addressed?  An over-allocated 
resource is nothing more than someone who is scheduled to work more hours than they have 
available.  The over-allocation can be left alone, though this is not recommended.  The over-
allocation can be corrected by adding additional resource or replacing an existing resource, or 
through resource leveling (spreading out the resource’s work effort). 

25. What is duration compression?  Duration compression is the task of reducing the length of the 
project.   
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26. What is crashing?  Crashing a schedule refers to shortening the duration of one or more 
activities in the schedule.  This shortening of duration must occur on those activities on the critical 
path, of course, as crashing activities off of the critical path would only increase float without 
reducing the project’s timeline.   

27. What is fast tracking?  Fast tracking activities occurs when dependency logic is removed from 
the schedule so that activities can be performed in parallel. Soft logic, not hard logic, is removed 
to complete this task.  

28. What is the purpose of a schedule baseline?  A baseline is the way in which projects measure 
performance.   

29. When should the initial baseline be set?  The initial baseline should be defined only after there 
is a negotiated agreement between the project delivery team and the client in terms of schedule 
expectations.   

30. When should subsequent baselines be set?  Additional baselines can be used when a rolling 
wave planning approach is being utilized or when the conditions of the project have changed so 
significantly that it does not make sense to measure against the previous baseline.  A baseline 
should not be changed simply because the project isn’t going according to schedule.   
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Module 5 Exercise – Critical Path Method 
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There are two critical paths in this particular network diagram A-B-E-H-K and A-D-G-J-L.  Activities C, F, 
and I have a float of two days.  This is called total float as it is shared across these activities.  If the float is 
used on activity C then activities F and I will not have the float to use.  Activities M and N share 2 days of 
float.  Activity M has a total float of 7 days, 5 of these days it can utilize without impacting float for activity 
N.  This is called free float. 
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Module 6 – Schedule Management 
Review Questions 

1. How is executing a project schedule and plan similar to navigating a boat?  A project’s 
execution looks much the same – the actual time and cost of a project rarely – if ever – exactly 
matches the plan.  The plan is a guiding document that allows the project manager and the team 
to consider where they are actually located versus the project’s ‘way points’ and to make an 
adjustment to get back on course. 

2.  What are the two components of schedule management?  Determining status and progress, 
and making corrections to the schedule to bring it back into alignment. 

3. What are the two types of reports a project manager must manage?  Status reports are from 
the project team to the project manager.  Project progress reports from the project to external 
stakeholders such as the client and sponsor. 

4. What two goals should be considered when developing a method for status reporting?  A 
reporting method is needed that (1) won’t overwhelm or consume a large amount of time of the 
resources doing the work, and (2) provides accurate, useful information regarding project 
progress. 

5. What is the danger of percent complete?  Unless the deliverable can be defined discretely then 
percent complete may be meaningless if it is a ‘guesstimate’. 

6. When can a rule for percent complete be used in a project?  What is the advantage of 
using a rule?  A rule for percent complete (0-50-100% as an example) will work fine if the EWPs 
in the work breakdown structure are smaller and won’t drag along across multiple reporting 
periods.  It is a quick method for getting a feel for work starting and ending without bogging down 
resources.   

7. When tracking work effort and dates, what should the project manager provide?  What 
should the status reporter define?  The project manager should define the deliverable with 
code ID, the baseline work effort, and the baseline completion date.  The status reporter should 
define the hours completed, the hours remaining, and if the completion date can be met. 

8. What additional elements should be included on a status report?  The two elements that 
should also be included on a status report is (1) confirmation that any work coming up in the next 
two weeks can start on time and (2) reporting any issues/risk. 

9. What is a reasonable time period for having project members’ status?  Each project will 
have its own ‘reasonable’ status period.  For most projects, a weekly status is acceptable 
because it allows the project manager to review data and update the master project schedule 
effectively.   

10. When should the project manager review status report actuals and determine the 
consequences of this information on the project?  Why?  This scheduled time to post data 
and evaluate the impacts should occur as close as possible to the submission deadline for status 
reporting (i.e. Monday morning for data provided end of business Friday).  The more quickly that 
you review the status, the more time you have to consider correction alternatives. 

11. What is EVM?  Earned Value Management, EVM, is one method of progress reporting.   
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12. What is the budgetary baseline?  The budgetary baseline represents how much the project is 
expected to spend on work during each period of the project.  It is also referred to as the Planned 
Value (PV). This is sometimes also referred to as the Budgeted Cost of Work Scheduled. 
(BCWS).   

13. What are the three elements of the EVM method?  The Planned Value, the Earned Value, and 
the Actual Cost. 

14. What two elements of the EVM method are used when evaluating schedule performance?  
The Planned Value and the Earned Value. 

15. How is the Earned Value determined?  The Earned Value is usually defined as a given 
percentage of the Planned Value amount that is completed to date. 

16. What is SV and how is it calculated?  The schedule variance measures dollar value difference 
between what was scheduled to be done at a point in time and what is performed at that point in 
time.  The formula for the SV is the EV (Budgeted Cost of Work Performed) less the PV 
(Budgeted Cost of the Work Scheduled).   

17. What is SPI and how is it calculated?  The schedule performance index is an easier indicator 
of schedule performance because it considers performance dollar-for-dollar.  The formula for the 
SPI is the EV (Budgeted Cost of Work Performed) divided by the PV (Budgeted Cost of the Work 
Scheduled).  The output of this formula is an index.  If the project is on-target, then the number 
will be 1 or very close to 1.  A project that is performing ahead of schedule will have an index that 
is above 1.  A project that is behind scheduled will have an index that is less than 1. 

18. Name the six options available when you determine that your schedule has slipped.  Scope 
slimming, quality slimming, resource adjustments, fast tracking, passive acceptance, cancellation. 

19. What methods of resource adjustment are options?  Adding new resources, requiring 
overtime, or increasing the quality of talent are options for making resource adjustments in 
attempt to bring a schedule back into alignment with baseline.  

20. How a project manager chooses to make corrections to a project plan to bring it back on 
course will be based on two factors.  Define them.  (1) what is best for the client and in 
alignment with their triple constraints, and (2) what is reasonable and achievable by the people 
who must perform the work.    
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Below are examples of the types of questions you can expect from the course’s online 
assessment. Please answer the following questions and then check your answers with 
the answer key that follows. 
 

1. Why should constraints be prioritized for the purpose of scheduling? 
 Prioritization could require scope change 
 Prioritization can affect the how and when of a project effort 
 There is no need to prioritize constraints for the schedule 
 To keep stakeholders engaged in the project effort 

2. Why is it important to have a target date for completion of the project's plan?   
 To ensure that the team can meet the client's end date 
 So that everyone knows when the work must start 
 To pacify stakeholders 
 Because planning can become an ongoing activity without one 

3. In order for activity identification to successfully begin, what must be in place? 
 An authorized project charter 
 A project team of leads from the various technical specialties the project 

will require 
 A work breakdown structure broken down to EWP level 
 All of the above 

4. Mandatory logic can also be referred to as – 
 Soft Logic 
 Certain Logic 
 Hard Logic 
 None of the above 

5. Waiting time between activities is referred to as – 
 Lead Time 
 Lag Time 
 Negative Lag 
 Positive Lead 
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6. Work effort is defined as – 
 The length of time that an activity will take 
 The amount of resource required 
 The number of skilled persons assigned 
 All of the above 

7. Of the three types of resources, which are not typically allocated to the work 
effort-duration-resource estimating equation?   
 People 
 Equipment 
 Supplies and materials 
 All of the above are always considered in the equation. 

8. Which of the following is one of the tasks that must be performed to arrive at a 
baseline master schedule? 
 Schedule development 
 Schedule analysis 
 Schedule adjustments 
 All of the above 

9. What does Parkinson's Law teach us? 
 Buffer time should be incorporated to account for inevitable slippages 
 Work expands to fill the space of time 
 People tend to apply themselves to a task at the latest possible moment 

in order to finish on time 
 The primary owner of a project schedule is the person who must use it 

10. Which of the following is not one of the six options for making a correction to a 
slipped schedule? 
 Scope slimming 
 Resource adjustments 
 Avoidance 
 Fast Tracking 
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Assessment Preparation Answer Key 
1. Prioritization can affect the how and when of a project effort. Prioritization 

can change the way that a project is planned.  How one plans for one project will 
be different than how one plans for another project - even if the end solution is 
next-to-identical for both. 

2. Because planning can become an ongoing activity without one.  Project 
planning tends to become an endless activity unless some restraint is put upon it.  
A perfect plan is impossible to achieve.  Instead, your goal should be to develop 
a sound working plan that will likely have a few imperfections.   

3. All of the above.  Activities should be written as actions by using verbs, 
terminology should be avoided which would suggest a milestone, activities 
should be written as descriptively as possible, and activities should be written 
uniquely to avoid duplication. 

4. Hard Logic.  Mandatory logic, sometimes also called hard logic, is a dependency 
condition that exists because nature requires it to be so.   

5. Lag Time.  Lag time is defined as waiting time between activities.  Lead time, 
also sometimes referred to as negative lag, allows a subsequent activity to begin 
within the timeframe of a predecessor.   

6. The amount of resource required.  Work effort is the defined amount of work 
required, and it is usually defined using the metric of hours.  Duration is defined 
as the length of time that an activity will take across a calendar in order to be 
completed, and the metric is usually defined in days or weeks. 

7. Supplies and materials.  Supplies and materials are considered resources that 
are estimated for cost purposes and attached to activity completion, but they do 
not perform work effort, and are not part of the work effort - duration - resource 
equation. 

8. All of the above.  Schedule development, schedule analysis, and schedule 
adjustments are all necessary. 

9. Work expands to fill the space of time.  Parkinson's Law states that work 
expands to fill the space of the time available for its completion.  In this case, the 
buffer will always be used when incorporated at the activity level and that work 
will stop on the activity at the end of the buffer, not before the buffer is utilized.   

10. Avoidance.  Six options for correcting the course of a project's schedule are 
scope slimming, quality slimming, resource adjustments, fast tracking, passive 
acceptance, and cancellation. 
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Thank You for Trusting 

 Prodevia Learning 
We hope you enjoyed your course.  This course is one of many available titles designed 
to grow the project management skills of the advanced professional.   
 
Prodevia Learning is committed to bringing together the best names in the business, 
offering the most meaningful professional development in our industry, and providing the 
techniques our students require to become project experts themselves.   
 
Please, be sure to contact us if we can be of service to you; we are always happy to help!   
 
Ken Mauldin, President 
Prodevia Learning 
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