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INTRODUCTION 

 

This Practical Workbook supports a hands-on approach to project management. 

It helps you learn how to plan, organize, control, and close a project through real project 

documents and simple management tools. The workbook follows the full project life 

cycle and uses consistent logic, each topic leads to a practical output that a project 

manager can use in real work. 

The main goal of the workbook is to build applied skills, not only theoretical 

knowledge. For this reason, every part includes short explanations and a clear task. As 

you progress through the sections, you will create a complete project documentation 

package: from the project charter and stakeholder register to the schedule baseline, risk 

register, status reports, and final report. At the end, you will have a structured set of 

materials that reflect professional project management practice. 

This workbook can support individual work or teamwork. It fits academic 

courses, training programs, and independent study. It also suits different project types, 

because the templates and steps remain the same even when the project topic changes. 
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HOW TO USE THIS WORKBOOK 

 

Start by selecting one project case for all tasks. Use the same project throughout 

the workbook to keep all documents consistent. Your project may be academic, busi-

ness, or technical, but it must include clear objectives, a realistic scope, key stakehold-

ers, and a defined time frame. 

Complete the workbook in sequence. Each section builds on previous outputs. 

Do not skip early documents, because later tasks depend on them. For example, the 

WBS supports the activity list, the activity list supports the schedule, and the schedule 

supports cost planning and progress control. 

For each chapter, follow the same workflow: review the key concepts, apply the 

instructions to your project case, complete the practical task, and fill in the template. 

Use the checklist to verify quality and correct errors before submission. 

Keep all project documentation in one folder (digital or paper). Save each com-

pleted template with a clear file name and version number. For each revision, record 

the date and the reason for the update. This practice improves traceability and supports 

project control. 

Use clear and measurable wording. Write objectives as outcomes, not activities. 

Define scope through deliverables. State assumptions as clear conditions. Provide re-

alistic schedule and cost estimates and add a short basis for each estimate. In risk man-

agement, focus on the most important risks and select responses that match the project 

context. 

During execution and control, update status reports regularly. Record issues as 

soon as they appear. Use the change request form when scope, schedule, or cost re-

quires an official decision. Track decisions in the decision log to prevent confusion and 

repeated discussions. 

At the end of the workbook, complete closure documents: acceptance checklist, 

handover plan, final project report, and lessons learned. These steps support profes-

sional practice and improve future projects. 

Assessment considers both the quality of each document and the consistency 

between them. A strong submission shows alignment across scope, schedule, cost, 

quality, resources, communication, risks, and stakeholder expectations. 

This workbook uses a running case example: Service Desk Web Portal v1.0. 
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1 FOUNDATION OF PROJECT MANAGEMENT 

 

1.1 Project management basics 

 

A project is a unique set of processes that includes coordinated and controlled 

activities with defined start and end dates, carried out to meet project objectives. To 

achieve these objectives, the project must deliver outputs that match specific require-

ments. A project may also face multiple constraints [1]. 

Project management is a way to plan, organize, and control resources to meet 

specific goals on time and within budget. It is especially important in Information 

Technology (IT), where fast changes in technology and complex project needs require 

effective management to ensure success. 

 

Project management is the structured use of knowledge, skills, methods, tools, 

and techniques to achieve a project’s defined objectives. It covers all phases of the 

project life cycle and relies on organized processes. Project success depends on bal-

ancing key constraints such as scope, time, cost, quality, resources, and risk [1]. 

 

Project management focuses on balancing three core constraints: scope, time, 

and cost. This concept, often called the project management triangle, requires effective 

control so the project meets client expectations and business objectives. 

− Scope – the work required to deliver the product or service 

− Time – the schedule and deadlines for completion 

− Cost – the budget and available financial resources 

The triangle illustrates (see Figure 1.1, Figure 1.2) the interdependence of the 

three variables. A change in one requires an adjustment in the other two to maintain 

balance. If one-point shifts without corresponding changes to the others, the integrity 

of the triangle is lost and the project’s quality declines. 

 

 
Figure 1.1 - The project management triangle [3] 

 

 The project manager must keep the three sides of the triangle in balance to de-

liver the required quality, while remaining within the approved budget, meeting dead-

lines, and following project requirements. 
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Figure 1.2 – Balancing the triple constraints [3] 

 

In practice, project management also considers additional factors: 

− Quality – the degree to which outcomes meet defined standards 

− Resources – the personnel, equipment, tools, and materials required 

− Risk – potential events that may affect project success 

These constraints are interconnected. A change in one often influences the oth-

ers. For instance, expanding the scope usually demands more time and budget. The role 

of a project manager is to achieve project goals while maintaining balance across all 

constraints. 

Project managers must maintain a careful balance between these constraints. A 

change in one area often affects the others. For example, expanding the scope of a 

project may require more time and funding. Effective project management aims to 

achieve goals while remaining within these constraints. 

 

Table 1.2 - Example of Service Desk Web Portal v1.0 

Item Sample answer 

1) Project goal (1 

sentence) 

Deliver a web-based Service Desk portal that allows univer-

sity users to submit and track support tickets within 10 weeks. 

2) Key deliverables 

(5–7) 

1) Ticket submission form  

2) User dashboard (ticket status)  

3) Agent panel (assignment and updates)  

4) Admin settings (categories/priorities)  

5) Email notifications  

6) Basic reports 
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3) Constraints (3) 1) Time: 10-week deadline  

2) Budget: fixed limit approved by sponsor  

3) Scope: no mobile app in v1.0 

4) Assumptions (3) 1) Users have university accounts for login  

2) IT department provides feedback on time  

3) Hosting is available in university infrastructure 

5) Success criteria 

(3 measurable) 

1) Go-live by Week 10 2) ≥ 90% acceptance test cases pass  

3) Average ticket creation time ≤ 2 minutes 

 

Learning objectives 

By the end of this section, you can: 

− define a project; 

− write a clear goal; 

− identify deliverables, constraints, assumptions, and success criteria. 

 

Practical tasks: 

1. Write the project goal in one sentence for the chosen topic of the project. 

2. List 5-7 key deliverables that prove project completion. 

3. Write three constraints (time, cost, or scope). 

4. Write three assumptions that must stay true for the plan to work. 

5. Define three measurable success criteria. 

 

Table 1.2 - Template of project summary 

Project title  

Project goal (one sentence)  

Key users  

Key stakeholders (3 - 5)  

Key deliverables (5 - 7)  

Constraints (3)  

Assumptions (3)  

Success criteria (3 measurable)  

Notes / comments  

 

1.2 Project life cycle and process groups 

 

Every project follows a life cycle. The life cycle describes the path of a project 

from the first idea to the final product. It helps the team understand what happens first, 

what comes next, and what must be completed before the project ends. 

Many organizations describe project work through five process groups. The 

groups can overlap, but each group has a distinct purpose (see Figure 1.3). 

1. Initiation 
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The project begins with an idea or need. At this stage, the sponsor authorizes the 

project and confirms the business purpose. The team defines high-level goals, scope 

boundaries, and key stakeholders. The organization often assigns a project manager 

and approves initial resources. The key question is: Should we start this project? 

2. Planning 

Planning creates the foundation for successful delivery. The team defines scope, 

schedule, cost, quality, resources, risks, and communications. The project manager pre-

pares the project plan, and the team develops key planning documents such as the 

WBS, activity list, and risk register. The key question is: How will we complete the 

project? 

3. Execution 

During execution, the team performs the work and produces deliverables. The 

project manager coordinates tasks, supports the team, and manages stakeholders and 

vendors. The project delivers products or services according to the plan and quality 

requirements. The key question is: Are we producing the planned results? 

4. Monitoring and Controlling 

This process group runs throughout the project. The project manager tracks pro-

gress, compares actual results with the baselines, and identifies deviations. The team 

manages changes, controls risks and issues, and takes corrective action when needed. 

The key question is: Are we on track, and what must change? 

5. Closure 

Closing completes the project in a formal way. The sponsor or client confirms 

acceptance, and the team hands over deliverables to users or operations. The project 

closes contracts, releases resources, and documents lessons learned for future improve-

ment. The key question is: What did we deliver and what did we learn? 

The five process groups can be summarized as follows: 

Initiating: authorize the project and define high-level goals. 

Planning: define scope, schedule, cost, quality, resources, risks, and communi-

cations. 

Executing: build deliverables and manage the team and vendors. 

Monitoring and Controlling: track performance, manage changes, and take cor-

rective action. 

Closing: confirm acceptance, hand over deliverables, and capture lessons 

learned. 
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Figure 1.3 - Project Life Cycle 

 

Learning objectives 

By the end of this section, you can: 

− describe the project life cycle and the five process groups; 

− match each process group with a key output (document or result); 

− choose simple metrics to monitor progress and quality during execution. 

 

Practical tasks: 

1. For the project, list one key output for each process group. 

2. Write two monitoring metrics you will track during execution (example: de-

fects, schedule variance). 

 

Table 1.3 - Template of a process groups map 

Process group Purpose Key outputs for this case 

Initiating   

Planning   

Executing   

Monitoring and control-

ling 

  

Closing   

  

Table 1.4 – Template of a process groups map (sample answer for Service Desk 

Web Portal v1.0) 

Process group Purpose Key outputs for this case 

Initiating Authorize 

and align 

Approved project charter; named project manager; 

initial stakeholder list 
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Planning Define base-

lines and 

plans 

Scope statement; WBS; activity list; schedule base-

line; cost estimate; risk register; communication 

plan 

Executing Build deliv-

erables 

Developed portal features (ticket submission, dash-

boards); configured categories and priorities; test 

builds; training draft 

Monitoring 

and control-

ling 

Track and 

correct 

Weekly status reports; issue log; change requests 

and change log; updated risk register; quality check 

results 

Closing Accept and 

hand over 

Acceptance checklist; handover plan; final project 

report; lessons learned document 

 

Project management frameworks and methodologies. 

Project management frameworks provide structured approaches that guide man-

agers and teams in planning, executing, and controlling projects. A framework typi-

cally defines roles, processes, governance rules, and supporting tools to help deliver 

project outcomes within time, cost, scope, and quality constraints. The choice of frame-

work depends on how stable the requirements are, how complex the work is, and how 

much flexibility is needed during delivery. 

It is useful to distinguish related terms. A framework describes the overall struc-

ture and governance (roles, ceremonies, artifacts, decision points). A methodology de-

scribes the practical way of working day to day (planning, execution, feedback, and 

improvement cycles). In addition, standards and guidance (for example, PMBOK-

based practices or ISO-style guidance) provide common terminology and recommen-

dations, but they do not prescribe a single delivery approach. 

Several methodologies are commonly used in project management, and each is 

suited to different project conditions (Figure 1.4): 

− Waterfall is a linear, sequential approach that works well when require-

ments are stable and fully defined early, and when changes are expected to be limited. 

− Agile is an iterative approach designed for evolving requirements and fre-

quent stakeholder feedback, making it common in software and digital product devel-

opment. 

− Lean focuses on efficiency by reducing waste, streamlining processes, and 

improving value delivery. 

− Scrum is a framework within Agile that organizes work into short iterations 

(sprints), supports frequent feedback loops, and is effective for complex work that ben-

efits from rapid learning and adjustment. 

Other well-known frameworks and approaches include: 

− PRINCE2 (Projects in Controlled Environments), widely used in Europe, 

which emphasizes defined processes, clear governance, and structured documentation. 

− Kanban, an Agile-oriented approach that uses visual workflow boards and 

work-in-progress limits to improve flow, predictability, and efficiency. 

− Hybrid models, which combine elements of traditional approaches (such as 

Waterfall stage gates and formal documentation) with Agile practices (such as iterative 
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delivery and continuous feedback). Hybrid delivery is common in large organizations 

where compliance and governance must coexist with flexibility. 

Selecting an appropriate framework is typically based on practical criteria. Key 

factors include the stability of requirements, risk and uncertainty level, regulatory or 

documentation needs, stakeholder availability for regular feedback, team size and dis-

tribution, and the expected delivery cadence (single release versus continuous deliv-

ery). Good fit improves decision-making, makes progress visible, supports risk control, 

and increases the likelihood of successful delivery. 

 

 
Figure 1.4 - PM methodologies 

 

  

1.3 Roles and Responsibilities 

 

Different roles define responsibility and authority in the project. Clear roles pre-

vent confusion and improve teamwork. 

Project Sponsor is a senior leader who authorizes the project. The sponsor se-

cures funding, approves major changes, and represents the project at the organizational 

level. Without sponsor support, a project usually cannot succeed. 

Project manager is a professional who leads a project from initiation to closure. 

This person sets project objectives, develops plans, allocates resources, and directs the 

team to complete the work successfully. The project manager makes sure the project 

follows the approved scope, stays within budget, meets deadlines, and delivers results 

that meet quality requirements. 

The project manager also acts as the main communication link among stakehold-

ers, the project team, and senior management. The role includes risk oversight, deci-

sion-making, and team coordination to keep all work aligned with project goals. 

An organization appoints the project manager to achieve the project objectives. 

Depending on the organizational structure, the project manager may report to a func-

tional manager or an operations manager. In some cases, the project manager reports 
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to a program or portfolio manager who supervises multiple projects and programs 

across the organization. 

In IT projects, the project manager works with specialists from different areas, 

such as software development, cybersecurity, and systems integration. 

Key responsibilities: 

− Define project goals and deliverables 

− Develop and manage the schedule and budget 

− Assign tasks and coordinate team efforts 

− Report on progress and address stakeholder concerns 

− Identify and resolve project risks 

− Oversee documentation and quality compliance 

Team Members are specialists who perform tasks. They bring technical 

knowledge, solve problems, and contribute to results. Team members may come from 

different departments or work only for the project. 

Stakeholders are people or groups affected by the project. They may include 

customers, end users, suppliers, or community members. Their feedback helps the pro-

ject stay relevant and useful. 

Example of Stakeholder list for Service Desk Web Portal v1.0 is shown in Table 

1.5. 

 

Table 1.5 – Stakeholder list (example: Service Desk Web Portal v1.0) 

Stakeholder Category Interest / need Influence 

(H/M/L) 

Notes 

Executive 

sponsor (CIO) 

Sponsor Visibility of service 

performance, cost 

control, strategic 

alignment 

H Provides funding 

and final approv-

als 

IT operations 

manager 

Sponsor Efficient incident 

handling, SLA com-

pliance 

H Owns operational 

KPIs 

Service desk 

manager 

Users Better ticket track-

ing, reporting, work-

load management 

H Key business 

owner of the por-

tal 

Service desk 

agents 

Users Simple UI, fast 

ticket creation and 

updates 

M Daily users of the 

system 

End users 

(employees) 

Users Easy issue reporting, 

status tracking, self-

service 

M Large user group, 

indirect influence 

Product owner Team Clear backlog, prior-

itization, value de-

livery 

H Represents 

business needs 
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UX/UI designer Team Usable and 

consistent interface 

M Influences 

usability and 

adoption 

Backend 

developer 

Team Stable APIs, integra-

tion with ITSM tools 

M Responsible for 

core functionality 

QA / test 

engineer 

Team System quality, 

defect prevention 

M Controls release 

readiness 

IT security 

officer 

Other Access control, data 

protection, compli-

ance 

H Can block release 

if requirements 

are not met 

Infrastructure / 

DevOps 

engineer 

Other Reliable 

deployment, 

monitoring, 

availability 

M Supports 

deployment and 

operations 

Training / HR 

representative 

Other User onboarding and 

training materials 

L Supports 

adoption phase 

 

Learning objectives 

By the end of this section, you can: 

− identify key project stakeholders and group them by role; 

− explain basic responsibilities of sponsors, users, and the project team; 

− assign responsibility and accountability using a simple RACI matrix. 

 

Practical tasks: 

1. List 8-12 stakeholders for the chosen topic and group them as Sponsor, Us-

ers, Team, and Other. 

2. Create a simple RACI for five activities: requirements approval, UX review, 

deployment approval, user training, and acceptance. 

 

Table 1.6 – Stakeholder list 

Stakeholder Category Interest / need Influence 

(H/M/L) 

Notes 

     

     

 

1.4 Project documents overview 

 

Project documents support a project from initiation to closure. They help the 

team plan the work, track progress, control changes, and communicate with stakehold-

ers. Each document has a clear purpose: it either defines what the project must achieve, 

explains how the team will achieve it, or records what happened during execution. 

At the start, the most important document is the project charter. It formally au-

thorizes the project and names the project manager. The charter summarizes the project 
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purpose, objectives, high-level scope, key stakeholders, main risks, and major mile-

stones. After approval, the team can develop detailed plans. 

During planning, the project manager prepares the project management plan. 

This plan combines the main baselines and supporting plans. The scope baseline de-

scribes project deliverables and includes the scope statement, the work breakdown 

structure (WBS), and the WBS dictionary. The schedule baseline defines the planned 

timeline, usually shown as a network diagram and a Gantt chart. The cost baseline sets 

the approved budget and becomes the reference for cost control. Along with these base-

lines, the plan often includes sections for quality, resources, communications, risk, and 

procurement. 

As the project moves into execution and control, the team uses working docu-

ments to monitor performance and manage issues. A register list contains key stake-

holders and their expectations. Requirements list records what the client and users 

need. A risk register describes identified risks, their priority, and response actions. An 

issue log tracks problems that require attention and resolution. A change log records 

change requests and decisions, while a decision log captures major decisions and their 

reasons. Regular status reports summarize progress, current results, and next steps. If 

the project uses contracts, procurement documents such as vendor criteria, requests for 

proposals, and contract agreements also become part of the documentation set. 

At closure, the project manager prepares documents that confirm completion and 

capture experience. An acceptance form verifies that the client approves deliverables. 

A handover document transfers the product or service to operations. A final project 

report summarizes outcomes against scope, schedule, cost, and quality goals. A lesson 

learned report records what worked well, what did not, and recommendations for future 

projects. 

Strong documentation does not mean more paperwork. It means the project has 

the right documents, updated at the right time, and used by the team as practical tools 

for control and communication. 

Project documents support planning, control, and communication. A small pro-

ject can use a lightweight set of documents, but each document must have a clear pur-

pose. The charter authorizes the project. The plan defines baselines and rules. Reports 

and logs support execution and control. 

− Initiation: charter, stakeholder list, high-level risks. 

− Planning: scope statement, WBS, schedule baseline, cost baseline, quality 

plan, communications plan, risk register. 

− Execution and control: status report, issue log, change log, decision log, test 

reports, dashboards. 

− Closure: acceptance checklist, handover plan, final report, lessons learned. 
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CHAPTER 2. PROJECT INITIATION 

 

2.1 Project charter 

 

A project charter is the formal document that starts the project. It gives the pro-

ject official approval and confirms that the organization is ready to invest time, budget, 

and resources. The charter also assigns the project manager and defines the project 

manager’s authority level. Without an approved charter, detailed planning often be-

comes unclear, because the team has no confirmed objectives, scope boundaries, or 

decision-making structure. 

The main purpose of the charter is to explain why the project exists and what 

success looks like at a high level. It summarizes the business need or problem, sets 

measurable objectives, and defines the expected deliverables. The charter does not re-

place the project management plan. Instead, it creates a clear starting point for planning 

by establishing scope limits, major milestones, key stakeholders, and the main con-

straints. 

A good charter uses simple and specific language. Objectives should describe 

outcomes, not actions. Scope must clearly separate what the project will deliver from 

what it will not deliver. Constraints must reflect real limits such as time, budget, tech-

nology, and available staff. Assumptions must describe conditions the team expects to 

be true. High-level risks must capture the main uncertainties that may affect delivery. 

For the Service Desk Portal v1.0, the charter should explain the need for a unified 

web portal that supports ticket submission and tracking for university users. It should 

define the expected value for students, staff, and the IT Service Desk, and it should 

confirm the 10-week timeframe. After the sponsor approves the charter, the team can 

begin detailed planning activities such as stakeholder analysis, scope planning, sched-

ule development, and cost estimation. 

 

Table 2.1 – Example of project charter (Service Desk Web Portal v1.0) 

Field Sample content 

Project title Service Desk Web Portal v1.0 

Sponsor Head of IT Department (University) 

Project man-

ager 

Assigned PM (part-time) 

Business 

need / prob-

lem 

The university currently receives support requests through phone 

calls, emails, and informal messages. This causes lost requests, slow 

response time, and limited reporting. A unified portal will standard-

ize ticket submission and tracking for students and staff and will im-

prove service transparency. 

Project ob-

jectives (3) 

1) Launch a working portal that supports ticket creation and tracking 

within 10 weeks.  

2) Improve request handling by providing a clear ticket status and 

assignment process.  
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3) Provide basic reports for the IT Service Desk (open/closed tick-

ets, response time). 

High-level 

scope (in 

/out) 

In scope: user login, ticket submission form, user dashboard, agent 

panel (assign/update tickets), admin settings (categories, priorities), 

email notifications, basic reports.  

Out of scope: mobile app, external system integrations (ERP/LMS), 

AI/ML routing, multi-language support (optional for v1.0). 

Major deliv-

erables 

Web portal (front-end + back-end), database for ticket data, admin 

panel, notification module, basic reporting page, user guide (short), 

deployment package. 

High-level 

milestones 

(weeks) 

Week 1: charter approved.  

Week 2: requirements approved.  

Week 4: UI prototype approved.  

Week 6: MVP demo.  

Week 8: system testing complete.  

Week 9: user acceptance testing (UAT).  

Week 10: go-live and handover. 

Constraints 

and assump-

tions 

Constraints: 10-week duration, fixed budget limit, small team capac-

ity. Assumptions: university accounts are available for login, stake-

holders provide feedback within 2 days, hosting and domain access 

are available. 

High-level 

risks 

Stakeholder feedback delays, scope growth (extra features), tech-

nical issues with authentication/hosting, limited testing time, low 

user adoption after launch. 

Approval 

(name, date, 

signature) 

Sponsor name: __________ Date: __________ Signature: 

__________ 

 

Learning objectives 

By the end of this section, you can: 

− explain the purpose of a project charter; 

− draft a short charter that defines goal, scope, stakeholders, and constraints; 

− set a clear baseline for planning and approvals. 

 

Practical tasks: 

1. Draft a charter for the chosen project. Keep it short (one to two pages). 

 

Table 2.2 - Template of project charter 

Project title  

Sponsor  

Project Manager  

Business need / problem  

Project objectives (3)  
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High-level scope (in / out)  

Major deliverables  

High-level milestones (dates or weeks)  

Constraints and assumptions  

High-level risks  

Approval (name, date, signature)  

 

Checklist: 

− Objectives are measurable and aligned with the business need. 

− Scope includes out-of-scope items. 

− Milestones are realistic for a 15-week timeline. 

− Sponsor and PM are clearly named. 

 

 

2.2 Stakeholder register and analysis 

 

Every project involves people and groups who can affect the project or feel its 

results. These people are called stakeholders. In an IT project, stakeholders often in-

clude the sponsor, users, the project team, IT support staff, and university management. 

Some stakeholders make decisions, some provide requirements, and some use the final 

product. If the project team ignores key stakeholders, the project may face delays, con-

flicts, or rejection during acceptance. 

A stakeholder register is the first document that helps organize this information. 

It is a structured list of stakeholders with basic details such as role, expectations, influ-

ence level, and preferred communication method. The register helps the project man-

ager understand who must be informed, who must approve key decisions, and who 

needs regular updates. 

Stakeholder analysis goes one step further. It explains how each stakeholder can 

influence the project and what engagement approach is required. A simple method uses 

two factors: power and interest. Power shows how much authority or influence the 

stakeholder has. Interest shows how much the stakeholder cares about the project re-

sults. High-power stakeholders often require frequent communication and early in-

volvement in decisions. High-interest stakeholders often provide valuable feedback 

and should stay engaged to support adoption. 

For the Service Desk Portal v1.0, stakeholder analysis is important because the 

portal affects both users and IT support staff. Students and staff want a simple way to 

submit requests and track progress. Support agents want a clear workflow and stable 

system performance. The sponsor wants better control, transparency, and reports. By 

documenting stakeholders early, the team can plan communication, reduce misunder-

standings, and gain faster approval during the project. 

 

Table 2.3 - stakeholder register example for Service Desk Web Portal v1.0 
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Name/Role Group Needs/ 

expecta-

tions 

Power 

(H/M/L) 

Interest 

(H/M/L) 

Pre-

ferred 

commu-

nication 

Engage-

ment ac-

tion 

Head of IT Depart-

ment (Sponsor) 

Spon-

sor 

On-time 

deliv-

ery, vis-

ibility, 

reports 

H H Weekly 

meeting 

and 

email 

Approve 

charter, 

major 

changes, 

final ac-

ceptance 

Service Desk Man-

ager 

Busi-

ness 

owner 

Clear 

work-

flow, 

faster 

ticket 

han-

dling 

H H Weekly 

meeting 

Approve 

require-

ments and 

process 

rules 

Support agent 

(Level 1) 

End 

user 

Simple 

inter-

face, 

fast up-

dates 

M H Team 

chat and 

demo 

Give feed-

back dur-

ing demos 

and test-

ing 

Student representa-

tive 

End 

user 

Easy 

ticket 

submis-

sion, 

status 

tracking 

L H Survey 

and 

demo 

Join usa-

bility test-

ing (UAT) 

Staff representative End 

user 

Notifi-

cations, 

trans-

parency 

L H Email 

and sur-

vey 

Confirm 

expecta-

tions and 

ac-

ceptance 

needs 

IT System Admin-

istrator 

Tech-

nical 

Secure 

hosting, 

back-

ups, sta-

bility 

M M Direct 

meeting 

Confirm 

deploy-

ment and 

infrastruc-

ture needs 

Information secu-

rity officer 

Com-

pli-

ance 

Access 

control, 

data 

protec-

tion 

H M Formal 

review 

Review 

security 

require-

ments and 

risks 
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Project team 

(PM/Dev/QA/UX) 

Pro-

ject 

team 

Clear 

scope, 

priori-

ties, 

quality 

M H Daily 

sync 

and 

tracker 

Deliver 

work and 

update 

status 

weekly 

 

How to rate stakeholders (Power and Interest) 

1) Power (H/M/L) shows how much authority or influence a stakeholder has over 

project decisions, budget, scope, and approvals. 

− H (High): can approve, reject, or stop the project (sponsor, IT leadership). 

− M (Medium): influences key work and decisions within the team (service 

desk manager, system admin). 

− L (Low): has limited decision power but may still be affected by results 

(students, staff users). 

2) Interest (H/M/L) shows how strongly a stakeholder cares about project out-

comes and how actively they will follow progress. 

− H (High): actively involved and strongly affected by results (agents, key 

users). 

− M (Medium): interested in results but not involved daily (support func-

tions). 

− L (Low): minimal involvement and limited impact on daily work (some 

external stakeholders). 

 

Learning objectives 

By the end of this section, you can: 

− identify and document project stakeholders and their interests; 

− assess stakeholder influence and priority; 

− plan simple engagement actions for key stakeholders. 

 

Practical tasks: 

1. Complete the stakeholder register for the chosen project. 

2. Select high-power stakeholders and write one engagement action for each. 

 

Table 2.4 - Template of stakeholder register  

Name/ 

Role 

Group Needs/ 

expecta-

tions 

Power 

(H/M/L) 

Interest 

(H/M/L) 

Preferred 

communica-

tion 

Engage-

ment ac-

tion 

       

       

       

       

 

Checklist: 
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− Registers include users, agents, IT leadership, and security/operations. 

− Engagement actions are specific (meeting, demo, approval step). 

− Communication channels match the stakeholder type. 

 

2.3 Project objectives, success criteria, and assumptions 

 

This section helps you define what the project must achieve and how success will 

be measured. Clear objectives and success criteria make the project easier to plan, con-

trol, and evaluate. Assumptions help the team understand which conditions must re-

main true for the plan to work. 

Project objectives describe the expected outcomes of the project. They explain 

what the project will deliver and what value it will provide. Objectives must be clear, 

realistic, and measurable. Avoid writing objectives as tasks or activities. Instead of 

“create a website,” write “deliver a portal that supports ticket submission and tracking.” 

Success criteria show how you will measure whether each objective is achieved. 

Good success criteria include numbers, deadlines, or acceptance conditions. They help 

the team confirm results during testing and final approval. Success criteria also reduce 

misunderstandings between the sponsor, users, and the project team. 

Assumptions describe conditions that the team expects to be true during the pro-

ject. They are important because they affect planning decisions. For example, a project 

may assume that stakeholders will provide feedback on time, or that hosting infrastruc-

ture is available. When an assumption becomes false, it can cause delays, extra costs, 

or scope changes. For this reason, assumptions should be written clearly and reviewed 

regularly. If an assumption looks uncertain, treat it as a potential risk and plan a re-

sponse. 

By completing this section, you will create a clear foundation for project planning 

and for evaluating project success at closure. 

 

Table 2.5 - Example of objectives and success criteria for Service Desk Web Por-

tal v1.0 

Objective Success criterion (measura-

ble) 

How to measure (source) 

Deliver a working Service 

Desk portal for students 

and staff 

Portal goes live by Week 10 Deployment record and 

sponsor approval sign-off 

Improve ticket processing 

transparency and response 

control 

≥ 90% of tickets have cor-

rect status and assigned 

agent during UAT 

UAT checklist and ticket 

system logs 

Ensure quality and usabil-

ity for end users 

≥ 90% of acceptance test 

cases pass and average 

ticket creation time is ≤ 2 

minutes 

Test report and usability 

test results (time measure-

ment) 

 

Learning objectives 
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By the end of this section, you can: 

− write clear project objectives and link them to success criteria; 

− identify key project assumptions; 

− transform assumptions into potential risks. 

 

Practical tasks: 

1. Write three project objectives and match one success criterion to each objec-

tive. 

2. Write five assumptions and convert two assumptions into risks (write what 

can go wrong). 

 

Table 2.6 - Template of objectives and success criteria 

Objective Success criterion  

(measurable) 

How to measure  

(source) 

   

   

   

   

 

Checklist: 

− Objectives are outcomes, not activities. 

− Success criteria have a clear unit (%, days, number). 

− Assumptions are realistic and linked to risks.  
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CHAPTER 3. SCOPE PLANNING 

 

3.1 Scope statement and requirements list 

 

The project scope defines the boundaries, objectives, and deliverables of a pro-

ject. It is a comprehensive description of what the project will accomplish, including 

the specific tasks, features, and functions required to achieve the desired outcomes. 

Clearly defining the project scope is essential to avoid scope creep, which occurs when 

uncontrolled changes or continuous growth in a project's scope led to delays, budget 

overruns, or resource strain. 

Key components of project scope: 

1. Project Objectives 

o High-level goals that the project aims to achieve, aligned with the organ-

ization's overall strategy. 

o Example: develop an e-commerce website with secure payment integra-

tion. 

2. Deliverables 

o Tangible outputs or products resulting from the project. Deliverables must 

be specific, measurable, and verifiable. 

o Example: a functioning web application, user manuals, and a completed 

testing report. 

3. Inclusions and Exclusions 

o Defines what is explicitly included in the project and, equally importantly, 

what is not. 

o Example: inclusion - website design and development; Exclusion: Ongo-

ing site maintenance post-launch. 

4. Constraints 

o Factors that limit the project, such as budget, time, resources, or technical 

specifications. 

o Example: the project must be completed within six months and not exceed 

a $50,000 budget. 

5. Assumptions 

o Conditions or factors assumed to be true for planning purposes but may 

change during execution. 

o Example: assuming all team members will be available full-time for the 

duration of the project. 

6. Stakeholder Requirements 

o Needs and expectations of stakeholders, documented during the initiation 

phase. 

o Example: the client requires a mobile-friendly interface and integration 

with existing databases. 

 

Importance of project scope: 

● Provides clarity because the project team and stakeholders understand 

what the project will deliver and how. 
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● Aligns expectations because all stakeholders share the same understand-

ing of project objectives and deliverables. 

● Guides decisions because the scope serves as a reference for evaluation of 

change requests or resolution of disputes. 

● Controls scope creep because the scope prevents unauthorized additions 

or changes to the project. 

Scope planning defines what the project will deliver and what it will not deliver. 

It helps the team avoid misunderstandings and prevents uncontrolled changes later. A 

clear scope also supports realistic schedule and cost planning, because the team can 

estimate work based on defined deliverables. 

A scope statement describes the project boundaries at a high level. It explains 

the project purpose, the main deliverables, and the acceptance conditions. It also lists 

what is in scope and what is out of scope. This distinction is important in IT projects, 

because stakeholders often request extra features during development. A well-written 

scope statement protects the team from scope creep and supports clear decisions when 

change requests appear. 

A requirements list translates stakeholder needs into specific, testable state-

ments. Each requirement should describe one need in clear wording and avoid vague 

terms such as “fast” or “easy” without a measurable definition. Requirements can be 

functional (what the system must do) or non-functional (how the system must perform, 

such as security, reliability, usability, and response time). A good requirements list 

includes priorities, a source (who requested it), and an idea for acceptance testing. This 

structure helps the team confirm completion during testing and final acceptance. 

For the Service Desk Web Portal v1.0, the scope statement will define the portal 

features for users, agents, and administrators, and it will confirm what the first release 

will not include. The requirements list will then capture detailed needs such as ticket 

submission, status tracking, notifications, role-based access, and basic reporting. 

 

Table 3.1 - Example of scope statement for Service Desk Web Portal v1.0 

Field Sample content 

Project pur-

pose 

Provide a unified web portal for students and staff to submit and 

track IT support tickets and improve Service Desk transparency. 

In scope User login (university accounts), ticket submission form, ticket sta-

tus tracking, user dashboard, agent panel (assign/update tickets), 

admin settings (categories, priorities), email notifications, basic re-

ports. 

Out of scope Mobile application, integrations with ERP/LMS, AI/ML-based 

ticket routing, multi-language interface (optional), advanced ana-

lytics dashboards. 

Deliverables Web portal (UI and backend), database, admin panel, notification 

module, basic reporting page, short user guide, deployment pack-

age. 

Acceptance 

criteria (high-

level) 

Portal is deployed and accessible; core features work as expected; 

≥ 90% acceptance tests pass; sponsor confirms final acceptance. 
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Constraints 10-week schedule, limited team capacity, fixed budget limit ap-

proved by sponsor. 

 

Table 3.2 - Example of requirements list for Service Desk Web Portal v1.0 

ID Requirement Type 

(F/NF) 

Priority 

(H/M/L) 

Source Acceptance test 

idea 

R1 The system allow users to 

log in using university cre-

dentials. 

F H Sponsor 

/ IT ad-

min 

Log in with a 

valid account 

and verify ac-

cess. 

R2 The system shall allow us-

ers to create a new ticket 

with category, subject, and 

description. 

F H End us-

ers 

Create a ticket 

and verify it ap-

pears in “My 

tickets”. 

R3 The system shall assign a 

unique ticket ID after sub-

mission. 

F H Service 

Desk 

manager 

Submit a ticket 

and verify a 

unique ID is 

generated. 

R4 The system shall allow us-

ers to view ticket status 

(New/In progress/Re-

solved/Closed). 

F H End us-

ers 

Change status as 

agent and verify 

user view up-

dates. 

R5 The system allow users to 

add comments to an exist-

ing ticket. 

F M End us-

ers 

Add comment 

and verify it ap-

pears in ticket 

history. 

R6 The system shall allow 

agents to assign tickets to 

themselves or other 

agents. 

F H Support 

agents 

Reassign a ticket 

and verify as-

signed agent 

changes. 

R7 The system shall allow 

agents to set ticket priority 

(Low/Medium/High). 

F H Service 

Desk 

manager 

Update priority 

and verify it ap-

pears in ticket 

details. 

R8 The system shall allow ad-

mins to manage ticket cat-

egories (add/edit/remove). 

F M Admin / 

Sponsor 

Add a category 

and verify it ap-

pears in the user 

form. 

R9 The system should send an 

email notification when a 

ticket is created or up-

dated. 

F M End us-

ers 

Update ticket 

and confirm no-

tification email 

is received. 

R10 The system shall provide 

basic reports (open tickets, 

F M Sponsor Open report 

page and verify 



28 

closed tickets, response 

time). 

correct counts 

and values. 

R11 The system shall restrict 

agent and admin functions 

based on user role. 

NF H Security 

officer 

Log in as user 

and confirm 

agent/admin 

pages are 

blocked. 

R12 The system shall load the 

user dashboard within 3 

seconds under normal con-

ditions. 

NF M Sponsor Measure dash-

board load time 

during test ses-

sion. 

R13 The system shall store 

ticket data securely and 

support regular backups. 

NF H IT admin Verify backup 

procedure and 

restore a sample 

ticket record. 

R14 The system shall log key 

actions (ticket created, sta-

tus change, assignment). 

NF M Service 

Desk 

manager 

Check log rec-

ords after per-

forming key ac-

tions. 

R15 The system should support 

at least 200 active users 

without system failure. 

NF M Sponsor 

/ IT ad-

min 

Run a basic load 

test and confirm 

stable operation. 

 

1) Type (F/NF) 

• F (Functional): what the system must do (features and actions). 

Example: “Users can create a ticket.” 

• NF (Non-functional): how the system must work (quality, performance, se-

curity, usability). Example: “Dashboard loads within 3 seconds.” 

 

2) Priority (H/M/L) 

• H (High): mandatory for the first release (project cannot succeed without it). 

• M (Medium): important, but the project can still launch without it if time is 

limited. 

• L (Low): optional or “nice to have” (can move to a future version). 

 

Learning objectives 

By the end of this section, you can: 

− define project scope using in-scope and out-of-scope statements; 

− distinguish between functional and non-functional requirements; 

− document clear requirements that support scope control. 

 

Practical tasks: 

1. Write a statement for the portal (in-scope and out-of-scope). 
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2. Create requirements list with at least 15 requirements (mix of functional and 

non-functional). 

 

Table 3.3 - Template of scope statement 

Project purpose  

In scope  

Out of scope  

Deliverables  

Acceptance criteria (high-level)  

Constraints  

 

Table 3.4 - Template of requirements list 

ID Require-

ment 

Type 

(F/NF) 

Priority 

(H/M/L) 

Source Acceptance 

test idea 

      

      

 

Checklist: 

− In-scope and out-of-scope are clear. 

− Requirements use clear language and support testing. 

− Each requirement has priority and a source. 

 

 

3.2 Work Breakdown Structure (WBS)  

 

A work breakdown structure (WBS) is a visual diagram that organizes project 

tasks, showing their connections to one another and their place within the overall 

project. 

 

The Work Breakdown Structure (WBS) is a visual tool that maps out all project 

activities and their hierarchical relationships to the overall goal (see Figure 3.1). By 

presenting tasks in a result-oriented, tree-like format or a structured list, it allows man-

agers to model different scenarios and forecast outcomes. In essence, teams use the 

WBS to deconstruct a complex project into smaller, more manageable units. This de-

composition continues until an individual team member can take responsibility for each 

distinct component. 

 



30 

 
Figure 3.1 – WBS illustration 

 

Consider a scenario in which a team develops a new mobile app. The primary 

level one project objective is to "launch a new mobile app." This main objective de-

pends on three core level two elements: the creation of a database, the development of 

back-end logic, and the design of the user interface. For the user-interface element, 

level three tasks include a creative brainstorming session, the creation of a mood board, 

and the construction of wireframes. 

Simple projects with only a few activities can often be managed by a single per-

son who understands the overall structure with ease. However, projects that require 

formal planning usually involve dozens, hundreds, or even thousands of activities. As 

project size increases, so do the number of activities and the level of detail that man-

agers must address. 

a) Work Breakdown Structure (WBS) - "What" 

When projects involve many tasks, it is important to organize them so that the 

plan clearly connects with the information needed by executors. A Work Breakdown 

Structure (WBS) provides a systematic way to decompose complex projects into 

smaller work packages and tasks. Some organizations develop standard work packages 

for similar projects and assign codes to track costs and schedules. These codes may 

also indicate factors such as material type or location. 

The deeper the WBS, the more detailed the decomposition becomes. The lowest 

level typically represents individual tasks, which provide the detail needed for effective 

control and execution. The level of detail depends on the needs of managers and exec-

utors: managers focus on overall budget and deadlines, while executors require task-

specific instructions. 

Three main types of WBS are commonly used: Project WBS, Standard WBS, 

and Contract WBS [7]. Among them, Project WBS is the most practical tool for mon-

itoring and controlling project work (see Figure 3.2) 
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Figure 3.2 - Example of a WBS for a Software Development Project. 

 

Typically, a Work Breakdown Structure (WBS) is derived from activities per-

formed in past projects of a similar nature [10]. A WBS from a previous project can 

serve as a template for a new one. Figure 3.3 presents the top levels of a sample WBS 

template designed for the development of a client website. 

 
Figure 3.3 - Example of a WBS for a Client Website Development Project 

 

The contract is then finalized between the client and the contractor. It must in-

clude a breakdown of the work scope into key elements that will serve to measure 

progress, control the project, and determine the contract price. This breakdown may be 

less detailed than the project WBS. 

In summary, a WBS represents a result-oriented decomposition of the project 

scope into sufficient detail to ensure clear identification of all information required for 

executing and managing tasks. A common guideline for defining the appropriate level 

of detail is the "8-80 rule," which recommends assigning between 8 and 80 working 

hours to a lower-level task. Tasks requiring less than 8 hours risk excessive microman-

agement, while those exceeding 80 hours should be decomposed further. 

b) Organizational Breakdown Structure (OBS) - "Who" 

After determining what needs to be done, it is necessary to identify all human 

resources required to complete the project. Depending on the scope of work, the project 

may require engineering skills, procurement capabilities, developer (executor) labor, 

   
Web-site 

 
Hosting 

 
Contract 

   
Domain name 

purchasing   

 
Requirements 

elicitation  
Design 

 
Coding 

 
Testing 

 
commissioning 
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managerial staff, and more. The Organizational Breakdown Structure (OBS) is a prac-

tical method for decomposing the human resource requirements for all areas of exper-

tise and then into project roles, regardless of the number of participants. It assigns spe-

cific roles to individuals [11]. 

Project Resources 

Internal Resources: 

● Project Management Team 

o Project Manager 

o Development Department Manager 

o Task Scheduler 

● Design Engineering 

o Design Engineer 

o Network Architect 

o Security Engineer 

● Development Engineering 

o Lead Specialist 

o Developers 

o Testers 

External Resources: 

● Subcontractors 

o Hosting 

o Developers 

o Etc. 

● Material Suppliers 

o Active Equipment 

o Software and Licensing Providers 

 

с) Cost Breakdown Structure (CBS) - "How Much" 

After defining "what" will be done through the WBS and "who" will perform it 

through the OBS, the next question is "how much" it will cost. This is addressed 

through the Cost Breakdown Structure (CBS). 

CBS is a hierarchical system that divides project costs into elements, functions, 

and categories. It classifies resources by cost accounts, typically including labor, ma-

terials, and other direct expenses. The CBS provides an economic breakdown of the 

project into budgets for work packages, allowing managers to track progress and ex-

penses against the planned scope and responsibilities. 

Direct costs in the CBS include labor, materials, equipment, project manage-

ment, design services, licenses, and risk management. Indirect company overheads not 

tied to the project, such as utilities or taxes, are excluded. 

There are two common approaches to structuring the CBS: 

• WBS-based CBS (Activity-Based Costing, ABC) 

The CBS mirrors the WBS, with each cost account tied to a work package or 

task. This allows detailed budgeting, accounting, and tracking. Costs at the lowest 

WBS level may include labor, materials, equipment, and subcontracting. 
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• Agile-based CBS 

Used in corporate Agile projects, this approach estimates costs based on user 

stories and tasks. Techniques like Scrum Poker or Wideband Delphi are applied to 

estimate effort in terms of hours, time, and money. The total cost is then calculated, 

with an added buffer (e.g., 30%) and material or resource costs. 

 

An example of how user stories are presented is shown in Table 3.5 [12]. 

 

Table 3.5 - Example of a User Story 

Background: The HR department manager intends to create an automated testing 

system for conducting interviews with candidates applying for open positions in 

the company. 

As a manager, I want to review my existing tests so that I can recall what I cur-

rently have available and determine whether I can simply reuse or update an exist-

ing test for the position I currently need to fill. 

As an HR manager, I want to match the required skills for an open position with 

test topics so that I can create a test suitable for screening candidates. 

As an HR manager, I want to send a draft test to the functional manager to ensure 

that I have covered the correct topics in the review. 

As a functional manager, I want to send feedback on the test draft to the HR man-

ager to ensure that the candidate evaluation process is as effective as possible. 

As an HR manager, I need to purchase an upgraded service level for the system so 

that I can add additional topics to my tests. 

As an HR manager, I want to add additional questions to the test so that we can 

cover extra topics that are important to the functional manager. 

As an HR manager, I want to trial the screening test to ensure it works as expected 

and that I am ready to administer it to candidates and share the results with the 

functional manager. 

 

Despite the differences in approach, when applying Agile, the final CBS just as 

in the traditional method is ultimately derived by multiplying the cost of an individual 

module by the number of complete modules. In practice, the executor’s internal CBS, 

often used for cost accounting, usually becomes the basis for the contract. The key 

challenge lies in ensuring accurate cost accounting when functional modules overlap. 

In software development projects, the contract WBS is typically prepared by the 

executor and therefore matches the project WBS. The total value of the contract equals 

the execution costs plus the agreed price, which is paid progressively as the project 

advances. Since revenue directly depends on cost, the project WBS must align with the 

CBS whenever corporate cost control is required. In such cases, it is advisable to begin 

with a higher-level CBS and then decompose it further according to the project’s work 

requirements. 
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For the Service Desk Web Portal v1.0, the WBS can include deliverables such 

as authentication, ticket submission, user dashboard, agent panel, admin settings, noti-

fications, reporting, testing, and deployment. The WBS dictionary then defines what 

“done” means for each work package. 

 

WBS outline for Service Desk Web Portal v1.0: 

 

1.1 Project management and control 

1.1.1 Project charter and baseline documents 

1.1.2 Status reporting and stakeholder communication 

1.1.3 Issue, risk, and change control logs 

 

1.2 Requirements and design 

1.2.1 Requirements list and scope baseline 

1.2.2 UX wireframes and UI prototype 

1.2.3 System architecture and database schema 

 

1.3 Core user functions (student/staff) 

1.3.1 User authentication and role access 

1.3.2 Ticket creation form 

1.3.3 User dashboard (ticket list and status) 

1.3.4 Ticket details page (view history and comments) 

 

1.4 Service desk agent functions 

1.4.1 Agent login and permissions 

1.4.2 Ticket assignment and queue view 

1.4.3 Status update and resolution workflow 

1.4.4 Internal notes and communication (agent-side) 

 

1.5 Admin configuration 

1.5.1 Category management (add/edit/remove) 

1.5.2 Priority and SLA rules (basic) 

1.5.3 User and role management (basic admin control) 

 

1.6 Notifications and reporting 

1.6.1 Email notifications (ticket created/updated) 

1.6.2 Basic reporting dashboard (open/closed tickets) 

1.6.3 Response time summary report (basic) 

 

1.7 Quality assurance and release 

1.7.1 Test plan and acceptance test cases 

1.7.2 System testing results and defect log 

1.7.3 User acceptance testing (UAT) package 

 

1.8 Deployment and handover 
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1.8.1 Production deployment package 

1.8.2 User guide (short) and admin guide (short) 

1.8.3 Project closure and lessons learned 

 

Table 3.6 - WBS dictionary for Service Desk Web Portal v1.0 

WBS 

ID 

Work 

package 

Description Owner Acceptance cri-

teria 

Notes/as-

sumptions 

1.3.1 User 

authen-

tication 

and role 

access 

Login for stu-

dents/staff using 

university creden-

tials and basic role-

based access 

(user/agent/admin). 

Devel-

oper and 

IT ad-

min 

Users can log in 

successfully; 

role restrictions 

work; unauthor-

ized pages are 

blocked. 

University 

accounts and 

access 

method are 

available. 

1.3.2 Ticket 

creation 

form 

Form to submit a 

new ticket with cate-

gory, subject, de-

scription, and op-

tional attachment. 

Devel-

oper and 

UX 

Ticket can be 

submitted; 

ticket ID is cre-

ated; data is 

stored in the da-

tabase; confir-

mation message 

appears. 

Attachment 

size limit de-

fined (exam-

ple: 5 MB). 

1.4.2 Ticket 

assign-

ment 

and 

queue 

view 

Agent view to see 

new tickets and as-

sign them to an 

agent (self or other). 

Devel-

oper and 

Service 

Desk 

manager 

Agent can see 

ticket queue; 

assignment up-

dates correctly; 

assigned agent 

appears in 

ticket details. 

Ticket status 

categories are 

approved 

during plan-

ning. 

1.6.1 Email 

notifi-

cations 

Automatic email 

alerts for ticket crea-

tion and key updates 

(status change, com-

ment, resolution). 

Devel-

oper 

Emails are sent 

for defined 

events; message 

content in-

cludes ticket ID 

and status; de-

livery tested 

successfully. 

Email 

server/service 

is available 

for integra-

tion. 

1.8.1 Produc-

tion de-

ploy-

ment 

package 

Deployment-ready 

version with config-

uration files and 

basic setup instruc-

tions. 

IT ad-

min and 

PM 

Portal is de-

ployed in pro-

duction; users 

can access it; 

basic functions 

pass smoke 

testing. 

Hosting envi-

ronment and 

domain ac-

cess are pro-

vided by IT. 

 

More examples of WBS: 
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1. Qadam app – core gameplay mechanics for territory capture, resource man-

agement, and player interaction (Figure 3.4). Presented by SDU students during the 

PM class. 

2. Accounting service (Figure 3.5). 

 
Figure 3.4 – Qadam app’s WBS 

 

 
Figure 3.5 – Accounting service’s WBS 

 

Learning objectives 

By the end of this section, you can: 

− decompose project scope into a structured Work Breakdown Structure 

(WBS); 

− define work packages at an appropriate level of detail; 

− document work package details using a WBS dictionary. 

 



37 

Practical tasks: 

1. Create a WBS with three levels (at least 20 work packages). 

2. Fill out a WBS dictionary for five work packages. 

 

Table 3.7 - Template of WBS dictionary 

WBS ID Work pack-

age 

Description Owner Acceptance 

criteria 

Notes/as-

sumptions 

      

      

 

 

3.3 Scope baseline and change rules 

 

After defining scope, the project must protect it. The scope baseline is the official 

reference that describes what the project will deliver. It is used to control project work 

and to prevent scope creep. The scope baseline includes three documents: the scope 

statement, the WBS, and the WBS dictionary. Together, they create a clear and meas-

urable definition of the approved project scope (Figure 3.6). 

The scope statement explains the boundaries of the project and lists what is in-

cluded and excluded. The WBS breaks the approved scope into deliverable-based com-

ponents, and the WBS dictionary adds detailed descriptions and acceptance criteria for 

work packages. Once these documents are approved, they become the baseline. This 

means the team must compare all future work against these documents to confirm that 

the project stays aligned. 

In real projects, stakeholders often request changes after planning starts. A new 

feature request, an extra report, or a change in workflow may affect scope, schedule, 

or cost. For this reason, the project needs change rules. Change rules define how the 

team submits, reviews, approves, and implements change requests. A clear change pro-

cess protects the project from uncontrolled work and supports fair decision-making. 

A typical change process includes four steps. First, a stakeholder submits a 

change request with a clear description and reason. Second, the project manager eval-

uates the impact on scope, schedule, cost, resources, and risk. Third, the sponsor or 

approval authority reviews the analysis and makes a decision to approve, reject, or 

defer the request. Finally, if the change is approved, the team updates the project doc-

uments, implements the change, and tracks it in the change log. If the change is not 

approved, the project continues with the baseline scope. 
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Figure 3.6 - Scope baseline and change control flow 

 

For the Service Desk Web Portal v1.0, change rules are especially important 

because stakeholders may request additional features such as mobile access, integra-

tions, or advanced reporting (example shown in Table 3.8). The change process allows 

the sponsor to decide whether the project should include these items now, postpone 

them to a future release, or reject them to protect the 10-week timeline. 

 

Table 3.8 – Change rules for the Service Desk Web Portal v1.0 example 

Field Sample content 

Change request 

channel 

Change request form (shared project folder) and submission via 

email to the project manager 

Required 

information 

Requester name/role; date; change description; reason; priority; 

affected deliverable/WBS ID; deadline (if any) 

Impact analysis 

items 

Scope impact; schedule impact (days/weeks); cost impact; re-

source impact; risk impact; quality/testing impact 

Approval 

authority 

Sponsor approves changes that affect scope, schedule baseline, or 

budget; PM may approve minor changes with no baseline impact 

Decision time 

limit 

3 working days after submission (urgent changes: 1 working day) 

Versioning rule Update affected documents with version number and date (v1.0 

to v1.1); record the decision in the change log; keep old versions 

in the archive folder 

 

Learning objectives 

By the end of this section, you can: 

− identify key project baselines that require control; 

− explain why formal change control is necessary; 

− define clear rules for requesting and approving changes. 
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Practical tasks: 

1. List the baseline components you will control for the chosen project. 

2. Write changes rules: who can request a change, who approves, and what in-

formation is required. 

 

 Table 3.9 - Change Rules 

Change request channel  

Required information  

Impact analysis items  

Approval authority  

Decision time limit  

Versioning rule  

 

Checklist: 

− Rules specify an approver and a time limit. 

− Impact analysis includes scope, schedule, cost, and risk. 

− Baseline documents have clear version names. 
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CHAPTER 4. SCHEDULE PLANNING 

 

4.1 Activity list and dependencies 

 

Successful time management requires a clear definition of project activities. 

Each activity must have a start, a finish, and measurable outputs. In IT projects, typical 

activities include requirement analysis, database design, module development, system 

testing, and deployment. 

Dependencies establish the logical order of activities. Four primary dependency 

types exist (see Figure 4.1): 

● Finish to Start (FS): Activity B starts only after Activity A finishes. Example: 

system design must finish before coding starts. 

● Start to Start (SS): Both activities start at the same time. Example: technical doc-

umentation starts at the same moment as coding. 

● Finish to Finish (FF): Two activities finish together. Example: module testing 

and bug fixing finish simultaneously. 

● Start to Finish (SF): The start of one activity controls the finish of another. This 

type appears rarely. 

 
Figure 4.1 - The four types of relationship-based task dependencies 

 

To determine task dependencies in project management, the manager must ana-

lyze the logical relations between tasks and establish which activities require comple-

tion before others may start or finish. In other words, both predecessors and successors 

must be considered. Several approaches support this process: 

● Review of project scope and objectives: clear understanding of the overall goals 

allows identification of essential tasks and their required sequence. 

● Development of a Work Breakdown Structure (WBS): a WBS divides the pro-

ject into smaller, controllable elements. This structure reveals tasks and their 

connections. 

● Analysis of the project schedule: the schedule highlights activities that rely on 

the completion of prior tasks. 
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● Consultation with subject matter experts (SMEs): experts contribute practical 

knowledge that clarifies dependencies among tasks. 

● Application of project management software: such tools detect dependencies and 

generate a visual view of the entire schedule. 

 

Table 4.1 - Activity list example for Service Desk Web Portal v1.0 

ID Activity name WBS 

link 

Predecessor(s) Dependency 

type 

Notes 

A1 Approve project 

charter 

1.1.1 - - Sponsor approval 

A2 Approve 

requirements 

1.2.1 A1 FS Requirements 

sign-off 

A3 Approve UI 

prototype 

1.2.2 A2 FS UX review 

completed 

A4 Finalize archi-

tecture and data-

base schema 

1.2.3 A2 FS Tech design 

baseline 

A5 Build 

authentication 

and roles 

1.3.1 A4 FS User/agent/admin 

roles 

A6 Build ticket crea-

tion and user 

dashboard 

1.3.2-

1.3.3 

A3, A5 FS Core user flow 

A7 Build agent 

workflow 

(queue, assign-

ment, status) 

1.4.2-

1.4.3 

A6 FS Service Desk 

rules 

A8 Build admin set-

tings and notifi-

cations and re-

ports 

1.5.1, 

1.6.1-

1.6.2 

A7 FS Basic v1.0 

functions 

A9 System testing 

and defect fixes 

1.7.1-

1.7.2 

A8 FS QA and dev fixes 

A10 UAT, 

deployment, and 

closure 

1.7.3, 

1.8.1-

1.8.3 

A9 FS Go-live and 

handover 

 

Learning objectives 

By the end of this section, you can: 

− derive activities from a Work Breakdown Structure; 

− identify logical dependencies between activities; 

− prepare inputs for schedule development. 
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Practical tasks: 

1. Create an activity list based on your WBS (at least 20 activities). 

2. For each activity, define at least one dependency. 

 Table 4.2 - Activity list 

ID Activity 

name 

WBS link Dependency 

(ies) 

Depend-

ency type 

Notes 

      

      

 

  Checklist: 

− Activities reflect work, not deliverables. 

− Each activity has at least one predecessor (except the first). 

− Dependencies look realistic for software delivery. 

4.2 Network Diagram (PDM) 

 

Two main tools provide schedule representation: 

- Gantt Chart. This chart places each activity on a timeline with horizontal bars. 

It allows a manager to see task duration, overlaps, and sequence. In an IT project, a 

Gantt chart can show phases such as UI design, backend coding, integration testing, 

and release preparation. 

- Network Chart (PERT/CPM). This diagram presents activities as nodes with 

arrows that indicate dependencies. It supports identification of bottlenecks and critical 

paths. For IT projects, it shows the logical flow from requirement analysis to deploy-

ment. 

A Gantt chart is a horizontal bar diagram that presents the planned start and 

finish dates for each task within a project. It also indicates task dependencies and key 

milestones. The diagram may display task progress and status with the help of different 

colors or symbols. A Gantt chart offers a simple and clear view of the project timeline, 

scope, and resource allocation. It also serves as an effective communication tool for 

teams and stakeholders, as it highlights expectations and responsibilities for every role. 

Figure 4.2 below presents the main components and format of a Gantt chart, 

together with the Gantt bar symbols that represent different task types. 
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Figure 4.2 - Example of Gantt Chart 

 

This Figure 4.2 presents an example of a project Gantt chart that shows tasks 

and time information. On the left side, the chart contains five columns: WBS number, 

task name, duration, start date, and finish date. On the right side, task bars appear along 

a time scale divided into years, months, and weeks, with vertical grid lines for clarity. 

Annotation boxes with arrows describe the main task types. The project summary task 

defines the entire project, while a summary task includes lower-level subtasks. A re-

curring task represents an event that takes place regularly, such as a status meeting. A 

work task or work package identifies the lowest level where actual work takes place. 

A split task shows a planned pause in the middle of its timeline. A milestone task marks 

a key event at a specific date with a diamond symbol. 

A network diagram is a graphical tool that illustrates the logical relationships 

between project tasks. The diagram contains nodes and arrows, where nodes denote 

tasks and arrows denote dependencies. It displays the sequence and order of tasks, 

along with the critical path and the available float or slack for each task. Float or slack 

refers to the amount of time a task may face delay without an impact on the overall 

project completion date. A network diagram supports analysis and optimization of the 

project schedule, since it makes dependencies and task constraints visible. 

What’s a PERT Chart? 

A PERT chart, short for Program Evaluation Review Technique, represents a 

graphical method that maps the tasks required to complete a project. In this chart, ar-

rows indicate the tasks that lead to an event, while nodes symbolize the completion of 

project phases. Each node reflects a finished stage, and the chart serves as a tool to 

estimate the time needed for task completion within the project. 

The clearest way to describe a PERT chart and its function is through an exam-

ple. Figure 4.3 below illustrates a PERT chart designed for a business website devel-

opment project. Each box in the diagram denotes a project task, while arrows indicate 

task dependencies and the required sequence of tasks from left to right. These arrows 

also show the estimated duration of each task, which determines when the subsequent 
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task may begin. By using a PERT chart, one can sum up the duration of all project tasks 

and calculate the overall project timeline. The example also highlights the critical path, 

which appears as the longest task sequence within the PERT chart. 

 
Figure 4.3 - PERT Chart Example 

 

A PERT chart provides a clear view of the entire project timeline in a single, 

easy-to-read diagram that supports both team members and stakeholders. Beyond pro-

ject scheduling, a PERT chart also serves as a tool to estimate the resources required 

for each task and ensures that those resources are allocated to activities on the critical 

path. 

 
Figure 4.4 - PERT Chart Template 

 

Gantt charts and PERT charts both help plan and organize project tasks. The 

main difference is their appearance: a PERT chart shows a network of tasks with ar-

rows, while a Gantt chart shows tasks as bars on a timeline. A PERT chart makes task 

connections clear, so you can see which tasks must happen before others. It also shows 

the critical path, meaning the tasks that control how long the project will take. With 

this, you can see the earliest and latest times a task can start, which helps you plan 

better, save time, and make smarter choices. Example of PDM is shown in Figure 4.5. 
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Figure 4.5 – PDM network diagram for Service Desk Portal v1.0 

 

Learning objectives 

By the end of this section, you can: 

− represent activity dependencies using a Precedence Diagramming Method 

(PDM) network; 

− identify start and finish activities in a project network; 

− verify logical consistency by checking for loops and missing links. 

 

Practical tasks: 

1. Draw a PDM network for at least 10 key activities. 

2. Mark the start and finish activities and verify there are no loops. 

Checklist: 

− Diagram has a single clear start and finish. 

− No circular dependencies exist. 

− Key dependencies match the activity list. 

 

4.3 Duration estimates and resource needs  

 

Duration estimates define how long each project activity is expected to take, 

while resource needs identify the people, equipment, and materials required to com-

plete those activities. Accurate estimates help create realistic schedules, balance work-

loads, and avoid bottlenecks. 

For Internet of Things (IoT) projects, this involves considering: 

• Software development tasks – coding, testing, integration. 

• Hardware tasks – prototyping, assembly, deployment. 

• Team availability – developers, engineers, testers, and support staff. 

• Dependencies – tasks that rely on others before starting. 

Together, duration and resource planning ensures the project is achievable 

within time and capacity constraints, reducing risks of delays or overloading team 

members. Example of duration and resource need is shown in Table 4.3. 
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Table 4.3 - Duration and resources example for Service Desk Web Portal v1.0  

Activity 

ID 

Duration 

(days) 

Role Effort 

(hours) 

Basis of 

estimate 

Risk note 

A1 1 PM 4 Approval step Sponsor delay 

A2 4 PM 16 Similar 

projects 

Late feedback 

A3 4 UX 24 Prototype 

screens 

Extra revisions 

A4 3 Dev 24 Standard setup Env/access issues 

A5 5 Dev 40 Auth module Login integration 

delay 

A6 10 Dev 80 Core features Scope creep 

A7 8 Dev 64 Agent 

workflow 

Workflow changes 

A8 7 Dev 56 Admin and 

reports 

Email/report issues 

A9 7 QA 56 Test cycle High defects 

A10 5 PM 16 UAT and 

release 

UAT delays 

 

Learning objectives 

By the end of this section, you can: 

− estimate activity durations; 

− assign a main resource role to each activity. 

− prepare inputs for schedule and resource planning. 

 

Practical tasks: 

1. Estimate duration for activities (days). 

2. Assign a main resource role to each activity (PM, Dev, QA, UX). 

 

Table 4.4 - Duration and Resources 

Activity ID Duration 

(days) 

Role Effort 

(hours) 

Basis of es-

timate 

Risk note 

      

      

 

Checklist: 

− Durations fit inside the 10-week constraint. 

− Resource roles match skills needed. 

− Large estimates include a short basis note. 
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           4.4 Gantt chart and schedule baseline 

 

A schedule baseline represents the approved version of the project schedule. It 

functions as a reference point for performance measurement. Without this baseline, no 

effective control of schedule deviations exists. In IT projects, the baseline often fixes 

release dates, sprint plans, and integration points. 

Creating a Schedule Baseline (Quick Steps) 

• List Tasks: Identify all tasks needed to reach the final deliverable using a 

work breakdown structure. 

• Estimate Duration: Determine how long each task will take using analogous 

or three-point estimating. 

• Set Milestones: Mark key points or phase completions in the project. 

Identify Dependencies: Determine which tasks rely on the completion of oth-

ers. 

• Assign Resources: Allocate people, materials, and tools to each task with as-

sociated costs and time. 

• Establish Baseline: Freeze the finalized schedule to use as a reference for 

tracking progress. 

Time control involves techniques and strategies to keep the project on schedule. 

One of the primary methods is performance measurement, which includes metrics such 

as schedule variance and schedule performance index. These metrics allow managers 

to quantify how far ahead or behind the project is relative to the baseline. The Critical 

Path Method (CPM) is another key approach, focusing on the sequence of dependent 

tasks that determine the project’s minimum duration. Tasks on the critical path demand 

close attention, as delays directly affect the project completion date. 

In addition, tracking milestones throughout the project provides reference points 

to monitor progress and detect potential delays early. Regular progress reporting and 

schedule updates are also crucial. By collecting actual performance data and updating 

the schedule accordingly, managers can compare results against the baseline and im-

plement corrective measures promptly. Altogether, these time control methods, when 

combined with a robust schedule baseline, enable project managers to maintain control 

over timelines and improve the likelihood of completing projects on schedule. 

 

Examples: 

1. Application for cleaning service (Figure 4.6) 

2. Application for Urban Road analytics (Figure 4.7) 
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Figure 4.6 – Schedule planning in GanttPRO of a Cleaning service 

 

 
Figure 4.7 - Schedule planning in GanttPRO of an application for Urban road analyt-

ics 
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Learning objectives 

By the end of this section, you can: 

− develop a project schedule using a Gantt chart; 

− include milestones and key dependencies in the schedule; 

− establish and record a schedule baseline for control. 

 

Practical tasks: 

1. Create a Gantt chart for your project (use Excel, MS Project, or another tools 

such as GanttPRO (https://ganttpro.com/), Jira (https://www.atlassian.com/soft-

ware/jira), Asana (https://asana.com). 

2. Record the schedule baseline date and version. 

               

Checklist: 

− Chart includes milestones and key dependencies. 

− Baseline version and date are recorded. 

− Schedule matches your activity list. 

 

 4.5 Milestones and Critical Path 

 

The Critical Path Method (CPM) is a technique used to identify the tasks re-

quired to complete a project and to plan its schedule flexibly. In project management, 

the critical path is the longest sequence of tasks that must be carried out to finish the 

project on time. Any delay in these tasks will directly affect the entire project timeline. 

CPM involves identifying the most important tasks in the project timeline, de-

termining their dependencies, and calculating the time required for their completion. 

The method was developed in the late 1950s to address the issue of rising costs 

caused by poor planning. Since then, CPM has gained popularity to schedule projects 

and set priorities. It helps break down complex projects into smaller tasks and ensures 

greater flexibility in managing the project. 

Why use the Critical Path Method? 

CPM provides valuable insights for planning projects, allocating resources, and 

setting task deadlines. 

Here are a few reasons to apply this method: 

• It supports planning for future projects. CPM allows comparison between ex-

pected and actual progress. Data from current projects can also be used to 

improve the planning of upcoming ones. 

• It improves resource management. CPM helps project managers identify pri-

ority tasks, giving them a clearer view of where and how resources should be 

used. 

• It helps overcome obstacles. Delays in projects often result in wasted time. 

By mapping dependent tasks in a network diagram, you gain a clearer under-

standing of which tasks can run in parallel and which cannot. This makes it 

easier to create an efficient project schedule. 

How to find the critical path? 

https://ganttpro.com/
https://www.atlassian.com/software/jira
https://www.atlassian.com/software/jira
https://asana.com/
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We can find the critical path by analyzing the duration of tasks with different 

levels of importance. Below are the step-by-step actions with examples. 

Step 1. Create a task list. Use a work breakdown structure to list all the activities 

or tasks in the project that must be completed to achieve the expected results. This task 

list in the work breakdown structure becomes the foundation for the rest of the CPM 

process (see Figure 4.8). 

 

 
Figure 4.8 - Work Breakdown Structure 

 

 Suppose the IT team works on setting up a new internal system. Here’s how the 

task breakdown may look (see Table 4.1). 

 

Table 4.5 - Work Breakdown Structure for IT System Deployment Project 

Task ID Task Duration (days) 

A Gather system requirements 2 

B Configure server environment 4 

C Develop core application code 6 

D Set up database 3 

E Test system functionality 3 

F Deploy system to production 1 

 

Step 2. Identification of Dependent Elements. 

Define the dependent tasks based on the work breakdown structure. This step 

shows which tasks a team can do at the same time as others. 

Below is the task dependencies based on the example above: 

● Task B depends on Task A 

● Task C depends on Task B 

● Tasks C and D run in parallel 

● Task E depends on Task D 

● Task F depends on Tasks C, D, and E 

The list of dependent tasks forms the sequence of activities, which serves as the 

basis for the critical path. 
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Step 3. Creation of a Network Diagram. 

The next step is to turn the work breakdown structure into a network diagram 

that shows the order of tasks. Draw a box for each task and use arrows to show the 

dependencies between them. 

Add all components with their time frames into the network diagram until the 

full project schedule appears. 

 

Step 4. Task Duration Estimation. 

To calculate the critical path, which is the longest chain of key tasks, you first 

need to estimate the duration of each task. 

You may estimate by: 

● Assumptions based on experience and knowledge 

● Data from previous projects 

● Industry standards 

Two methods help with this process: 

- Forward Pass Method. This method calculates Early Start (ES) and Early Finish 

(EF) dates by using a given start date. Early Start equals the largest Early Finish of the 

previous task. Early Finish equals Early Start plus the task duration. The calculation 

begins at zero from the first task and moves forward through the schedule. This method 

shows when resources should be allocated. 

- Backward Pass Method. This method calculates Late Start (LS) and Late Finish 

(LF) dates. Late Start equals Late Finish minus the duration. Late Finish equals the 

smallest Late Start of the following task. The calculation begins from the last scheduled 

task and moves backward. 

By comparing early and late dates, you can determine float time and provide 

flexibility in the project schedule. 

 

Step 5. Critical Path Calculation. 

You can calculate the critical path by hand or by an algorithm (see Figure 4.9). 

Manual calculation goes as follows: 

● Write start and finish time for each task. The first task starts at 0. 

● For each next task, set its start time equal to the finish time of the previous task. 

Finish time equals start time plus duration. 

● The total duration of a sequence equals the finish time of its last task. 

● The sequence with the longest duration is the critical path. 

 



52 

 
Figure 4.9 - Example of the critical path schedule 

 

Once you identify the critical path, you can build the actual project schedule on 

its basis. 

 

Time Reserve in Projects. 

Float shows how much flexibility each task has. Critical tasks have zero float, 

so delay is impossible. Non-critical tasks have positive float, so delay is possible with-

out harming the project deadline. 

Two types exist: 

• Total float: time a task may shift without delaying the project. Formula: LS – 

ES or LF – EF. 

• Free float: time a task may shift without delaying the next task. Formula: ES 

(next task) – EF (current task). 

• Float helps managers control deadlines, set priorities, and handle risks. 

 

Table 4.6 - Milestone list example for Service Desk Web Portal v1.0 

Milestone Planned 

date/week 

Owner Acceptance condition 

Project charter 

approved 

Week 1 Sponsor Signed charter and as-

signed PM 

Requirements 

approved 

Week 2 Sponsor and 

PM 

Requirements list ap-

proved and baseline set 

UI prototype approved Week 3 UX and Service 

Desk manager 

Prototype approved with 

no critical gaps 

Architecture and data-

base design approved 

Week 3 Lead developer Design document ap-

proved by PM and IT ad-

min 

MVP demo completed Week 6 PM and Dev 

team 

Core flow works (login, 

ticket creation and dash-

board) 
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System testing 

completed 

Week 8 QA Test report completed, 

critical defects closed 

UAT started Week 9 PM UAT plan approved and 

users invited 

UAT accepted Week 10 Sponsor UAT checklist signed, 

no critical issues open 

Go-live (production 

release) 

Week 10 IT admin Portal deployed and 

smoke test passed 

Handover and project 

closure 

Week 10 PM Handover package deliv-

ered, lessons learned rec-

orded 

 

Learning objectives 

By the end of this section, you can: 

− define meaningful project milestones; 

− identify critical path activities; 

− understand which activities directly affect project duration. 

 

Practical tasks: 

1. Define 6-10 milestones (example: requirements approved, MVP demo, UAT 

start, go-live). 

2. Identify the critical path activities based on your network and durations. 

Table 4.7 - Milestone list 

Milestone Planned date/week Owner Acceptance condition 

    

    

 

Checklist: 

− Milestones include approvals, not only build steps. 

− Critical path list matches network logic. 

− Project finish date is realistic for 10 weeks. 
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CHAPTER 5. COST PLANNING   

          

Cost management involves the estimation, allocation, and control of project 

costs. This process allows an organization to predict future expenses and reduce the 

risk of exceeding the budget. During the planning stage, the project team calculates 

projected costs and obtains approval before the project starts. As the project proceeds, 

the team documents and tracks all expenses to ensure compliance with the cost man-

agement plan. After project completion, the team compares estimated costs with actual 

costs, providing benchmarks for future budgets and cost management plans.  Project 

cost management is important for an organization’s project planning 

process. Without a clear budget, we cannot plan the resources our project requires. For 

example, renovating an office building requires hiring an architect, buying building 

materials, and paying construction workers. We must calculate all costs accurately and 

ensure the budget can cover them. 

Benefits of Cost Management in Project Management. 

Project managers should recognize the business value of effective cost manage-

ment. Key benefits include: 

• Prevents overruns: Allocating costs during the planning stage helps ensure 

the project does not exceed the budget in any area. 

• Reduces risk: A well-prepared budget includes a risk allowance, protecting 

the project from unexpected expenses. 

• Supports future planning: Cost reports provide insights into resource use, 

leading to more accurate budgets for future projects. 

 

          Example of budgeting shown in Figure 5.1. 

          
 

Figure 5.1 - Example of Budgeting 

Cost management can be difficult. Common challenges include: 
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• Limited resources: A small budget makes it hard to secure the labor, materi-

als, and other resources needed to complete the project. 

• Inaccurate estimation: Poor forecasting from inexperience or lack of under-

standing of the project scope can cause cost overruns and reduce profitabil-

ity. 

• Outdated technology: Project managers require modern and user-friendly 

tools to track and control costs accurately. 

 

5.1  Cost Estimates (Bottom-Up and Analogous) 

Project cost estimation helps managers predict how much an IT project will cost 

before it starts. Accurate estimates prevent overspending and ensure proper resource 

allocation. 

1. Analogous Estimating 

Definition: Use the cost of a similar past IT project as a reference. 

Advantage: Fast and simple. 

Limitation: Less accurate if the new project is different. 

Table 5.1 shows an example of analogous estimating for IT projects. 

 

Table 5.1 – Example of Analogous Estimating in IT Projects 

Past Project Cost New Project Estimated 

Cost 

Company Website 

Development 

$30,000 E-Commerce 

Website 

$35,000 

 

2. Parametric Estimating 

Definition: Use formulas or unit rates to calculate costs. 

Advantage: More accurate with reliable data. 

Limitation: Needs precise input data. 

Table 5.2 shows an example of parametric estimating for an IT project. 

 

Table 5.2 – Example of Parametric Estimating in IT Projects 

Task Unit Cost per Unit Total Cost 

Web Page Devel-

opment 

20 pages $1,000 $20,000 

 

3. Bottom-Up Estimating 

Definition: Estimate costs for each task separately, then sum them. 

Advantage: Very accurate. 

Limitation: Time-consuming and requires detailed task knowledge. 

Table 5.3 shows an example of bottom-up estimating for an IT project. 

 

Table 5.3 – Example of Bottom-Up Estimating in IT Projects 

Task Estimated Cost 
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Requirement Analysis $3,000 

Frontend Development $15,000 

Backend Development $20,000 

Testing $5,000 

Total $43,000 

 

4. Three-Point Estimating 

Definition: Use three estimates for each task: optimistic, most likely, pessimis-

tic. Calculate the expected cost. 

Advantage: Accounts for uncertainty. 

Limitation: Requires judgment to select estimates. 

Formula: Expected Cost = (Optimistic + 4 × Most Likely + Pessimistic) ÷ 6 

Table 5.4 shows an example of three-point estimating for an IT project. 

 

Table 5.4 – Example of Three-Point Estimating in IT Projects 

Task Optimistic Most Likely Pessimistic Expected Cost 

API 

Integration 

$4,000 $5,000 

 

$6,000 $5,000 

 

Table 5.5 - Cost estimates example for Service Desk Web Portal v1.0 (bottom-

up) 

Cost item Category Qty Unit 

cost 

Total Basis/assumption 

Cloud hosting (3 months) Hosting 3 40 120 Small web app VM 

plan 

Domain registration (1 

year) 

Domain 1 15 15 Standard .com/.kz 

domain 

SSL certificate (basic) Security 1 0 0 Use free certificate 

(e.g., Let’s Encrypt) 

Email service 

(transactional) 

Service 1 20 20 Low-volume 

notifications 

Backup storage (3 

months) 

Hosting 3 10 30 Weekly backups 

UI kit/license (optional) Tools 1 50 50 Only if paid UI kit used 

Testing tool subscription 

(1 month) 

Tools 1 25 25 Bug tracking/test tool 

plan 

Documentation/printing Materials 1 10 10 Short guides for 

training 

User training session Training 1 60 60 2-hour session and 

materials 

Contingency for minor 

purchases 

Reserve 1 100 100 Small unexpected costs 
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Learning objectives 

By the end of this section, you can: 

− estimate project costs using a bottom-up approach; 

− identify common cost items in a project; 

− explain an analogous cost estimate based on a similar project. 

 

Practical tasks: 

1. Create bottom-up estimates for at least 10 cost items (tools, hosting, certifi-

cates, printing, training). 

2. Write one analogous estimate statement based on a similar software project. 

 

Table 5.6 - Cost Estimation 

Cost item Category Qty Unit cost Total Basis/assump-

tion 

      

      

 

Checklist:  

− Each estimate has a basis or assumption. 

− Totals match Qty x Unit cost. 

− Major costs align with scope and schedule. 

 

          5.2 Cash flow plan 

 

Budget development refers to the process of combining all estimated project 

costs into a single, authorized financial plan. This plan includes direct costs (such as 

labor, materials, and equipment) and indirect costs (such as administration and over-

head). The project budget provides the financial framework for monitoring and con-

trolling costs throughout the project life cycle. 

The key steps in budget development include: 

1. Cost Estimation: Identify and calculate the expected costs for each activity or 

work package. 

2. Cost Aggregation: Combine all cost estimates into higher-level categories, 

usually aligned with the Work Breakdown Structure (WBS). 

3. Contingency Reserves: Add reserves to cover risks and uncertainties. 

4. Management Reserves: Include an allowance for unknown risks, often at 

the organizational level. 

5. Approval: Obtain authorization from project sponsors or stakeholders to use 

the budget as the official cost reference. 

Table 5.7 shows a simple example of project budget development in IT projects. 

Table 5.7 – Example of Project Budget Development 

Work Package Estimated 

Cost 

Contingency Re-

serve 

Total Cost 
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Software Design $10,000 $1,000 $11,000 

Development $25,000 $2,500 $27,500 

Testing $8,000 $800 $8,800 

Deployment $5,000 $500 $5,500 

Total Budget $48,000 $4,800 $52,800 

 

The cost baseline represents the approved version of the budget, excluding man-

agement reserves. It serves as the benchmark for measuring project performance. Pro-

ject managers compare actual project costs against the cost baseline to identify vari-

ances, control spending, and ensure financial discipline. The cost baseline is typically 

presented as a time-phased budget, which shows how costs are expected to occur over 

the project timeline. This allows project managers to track expenditures in relation to 

planned progress. Figure 5.2 shows an example of a cost baseline curve (also known 

as an S-curve). 

 

 
Figure 5.2 - Cost Baseline Curve 

 

The horizontal axis represents time (project phases or months). The vertical 

axis represents cumulative cost. The curve shows planned expenditure over time, 

which can be compared with actual costs. 

Earned Value Management (EVM) is one of the most effective techniques for 

monitoring and controlling project costs. It integrates scope, schedule, and cost to pro-

vide a clear picture of project performance. By comparing planned work with actual 

work and costs, project managers can detect deviations early and take corrective action. 

To apply earned value methods, several key terms must be understood (see Table 

5.8): 

Budget for Completion (BAC): the total cost of the project, which includes all 

resources, expenses, services, and subcontract amounts. 

Current Budget: the initial baseline budget adjusted by approved changes. 

Planned Value (PV): the portion of the budget scheduled for completion by a 

specific date. 
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Actual Cost (AC): the real expenses recorded on a specific date. This amount 

includes labor hours, equipment uses, delivered materials, service fees, and other 

charges. 

Earned Value (EV): the value of work completed. The calculation multiplies the 

project’s percent complete (PC) by the total budget. 

 

Table 5.8 – Key Terms in Earned Value Management 

Term Definition Example (IT Project) 

Planned Value (PV) Budgeted cost of work 

scheduled 

$20,000 planned for Month 

2 

Earned Value(EV) Budgeted cost of work 

performed 

$18,000 of tasks completed 

Actual Cost (AC) Actual cost of work per-

formed 

$22,000 spent on Month 2 

            

 
    Figure 5.3 - Adapted from J. A. Lukas (2012), How to Make Earned Value Work 

on Your Project [14] 

 

How EVM Works. The project budget is spread across the timeline according to 

the project schedule. This time-phased structure creates a basis for comparison: 

• Planned Value shows the budgeted cost expected by the current date. 

• Actual Cost shows the money already spent. 

• Earned Value shows the budgeted worth of completed work. 

A comparison of these three measures provides a reliable view of project perfor-

mance and supports effective cost control. 

Core formulas in Earned Value Management. 

1. Cost Variance (CV):  

 

CV = EV – AC                                               (5.1) 

 

Positive CV = under budget. 

Negative CV = over budget. 
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2. Schedule Variance (SV):  

 

SV = EV – PV                                               (5.2) 

 

Positive SV = ahead of schedule. 

Negative SV = behind schedule. 

 

3. Cost Performance Index (CPI):  

 

CPI = EV / AC                                                (5.3) 

 

CPI > 1: project under budget 

CPI = 1: project on budget 

CPI < 1: project over budget 

 

4. Schedule Performance Index (SPI):  

 

SPI = EV / PV                                                (5.4) 

 

SPI > 1: Ahead of schedule 

SPI = 1: On schedule 

SPI < 1: Behind schedule 

 

5. Estimate at Completion (EAC):  

 

EAC = BAC / CPI                                               (5.5) 

 

Forecast of total project cost based on current performance. 

 

6. Estimate to Complete (ETC):  

 

ETC = EAC − AC                                               (5.6) 

 

Expected cost required to finish remaining work. 

 

7. Variance at Completion (VAC):  

 

VAC = BAC – EAC                                                (5.7) 

 

Positive VAC = project expected under budget. 

Negative VAC = project expected over budget. 

 

Table 5.9 - Cash flow example for Service Desk Web Portal v1.0  
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Week Planned 

spend 

Main items Notes 

Week 

1 

15 Domain registration Purchase after charter approval 

Week 

2 

120 Hosting (3 months 

prepaid) 

Environment setup starts 

Week 

3 

25 Testing tool (1 month) Start defect tracking 

Week 

5 

20 Email service Needed before notification testing 

Week 

6 

30 Backup storage Enable before system testing 

Week 

9 

60 User training session Before UAT / go-live 

Week 

10 

10 Printing/documentation Handover package 

Week 

10 

100 Contingency reserve Use only if approved 

 

Learning objectives 

By the end of this section, you can: 

− plan project cash flow over time; 

− link costs to the project schedule; 

− understand how spending changes during project execution. 

 

Practical tasks: 

1. Create a simple week-by-week cash flow for key cost items. 

          

Table 5.10 - Cash Flow   

Week Planned spend Main items Notes 

    

    

    

 

  Checklist: 

− Spend timing matches schedule and procurement steps. 

− Large costs appear before the activity that uses them. 

 

5.3 Budget and Cost Baseline 

 

After cost estimating, the project team defines a clear budget. A budget is the 

total approved amount allocated to the project. It consolidates planned cost items and 
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sets financial limits for delivery. A budget supports realistic planning, because scope 

and schedule decisions must fit the available funding. 

A cost baseline is the approved version of the budget used for cost control. It 

becomes the reference point for tracking actual spending during execution. After ap-

proval, the project manager compares planned costs with actual costs and reports de-

viations. Any request that increases costs beyond the baseline requires a formal change 

decision. 

Budgets often include reserves. A contingency reserve covers expected uncer-

tainty and known risks, such as extra testing effort or minor tool purchases. A manage-

ment reserve is optional and remains under sponsor control for unexpected events out-

side the planned scope. Reserve rules should define who can approve reserve usage 

and under what conditions. 

For the Service Desk Web Portal v1.0, the cost baseline should include items 

such as hosting, domain, tools, training, and documentation, plus a defined contingency 

reserve (Table 5.11). Cost performance should be reviewed regularly as part of project 

status reporting. 

 

Table 5.11 - Budget summary example for Service Desk Web Portal v1.0 

Field Sample value 

Estimated total 430 

Contingency 

reserve 

50 

Management 

reserve (optional) 

0 

Approved budget 

(baseline) 

480 

Notes Baseline includes hosting, domain, tools, training, and docu-

mentation. Contingency covers minor unexpected costs and 

extra testing needs. 

 

Learning objectives 

By the end of this section, you can: 

− calculate a total project budget from cost estimates; 

− define a contingency reserve; 

− justify the need for reserves to manage uncertainty. 

 

Practical tasks: 

1. Sum cost estimates and define a total budget for chosen project. 

2. Define a contingency reserve (example: 10%) and explain why. 

Table 5.12 - Budget Summary 

Estimated total  

Contingency reserve  



63 

Management reserve (optional)  

Approved budget (baseline)  

Notes  

 

Checklist: 

− Baseline amount is clear and approved by the sponsor. 

− Reserve levels have a simple justification. 

− Budget aligns with constraints. 
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CHAPTER 6. QUALITY AND RISK PLANNING 

 

6.1 Quality Standards and Metrics 

 

Quality planning defines what “good” means for the project deliverables. A 

quality standard describes the expected level of performance or compliance. It sets 

clear targets for the product and for the project work. In IT projects, quality often in-

cludes usability, reliability, security basics, and maintainability, not only the absence 

of defects. Clear standards prevent disputes during testing and acceptance because the 

team and stakeholders share the same expectations. 

A quality metric is a measurable indicator used to evaluate whether quality 

standards are met. Metrics support objective control because they replace vague state-

ments such as “the system is easy to use” with specific targets such as “a user can create 

a ticket in under 2 minutes.” Metrics may focus on product quality (response time, 

defect rate, availability) and process quality (test coverage, review completion, change 

stability). Each metric should include a target value, a measurement method, a data 

source, and an owner responsible for monitoring and reporting. 

Quality standards and metrics should align with project objectives and stake-

holder needs. High-impact areas usually include core user flows, data protection, sys-

tem stability, and support readiness. Metrics should remain simple and practical for the 

project size. The goal is consistent delivery and controlled acceptance, not complex 

measurement. 

“The purpose of the Software Quality Assurance Plan (SQAP) is to define the 

techniques, procedures, and methodologies that will be used in the project to ensure 

timely delivery of the software that meets specified requirements within project re-

sources.” [19] 

What is Quality? 

Before providing the definition of Quality please try to answer the following 

questions: 

• How do you understand the general term of software product Quality? 

• Do you think it should be connected to conformance to requirements? 

• Do you think it should be connected to fitness or convenience of use? 

So Quality is a complex notion of both conformance to requirements and fitness 

of friendly interface and use. There are two processes tightly connected to Quality: 

- Verification – “The evaluation of whether a product, service, or system com-

plies with a regulation, requirement, specification, or imposed condition. It is often an 

internal process. Contrast with validation.” [19] 

- Validation – “The assurance that a product, service, or system meets the needs 

of the customer and other identified stakeholders. It often involves acceptance and suit-

ability with external customers. Contrast with verification” [19] 

Fault, failure and error. In addition to that there are three definitions of noncon-

formance of Quality: 

- Fault/defect – a condition that may cause a failure in a system, also called a 

bug. 
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- Failure/problem – the inability of a system to perform a function according to 

its specification, result of a defect. 

- Error – a mistake made by software engineer or programmer 

 

For the Service Desk Web Portal v1.0, quality planning should prioritize reliable 

ticket submission, clear status tracking, correct role access, and stable performance 

during normal use. Defined metrics support testing, weekly reporting, and final ac-

ceptance decisions (see Table 6.1). 

 

Table 6.1 - Quality metrics example for Service Desk Web Portal v1.0 

Quality 

area 

Standard or 

target 

Metric Measurement 

method 

Owner 

Functionality Core ticket 

flow works 

end-to-end 

% of critical 

user-flow test 

cases passed 

Acceptance test re-

sults (pass/fail sum-

mary) 

QA 

Usability Ticket crea-

tion is simple 

and fast 

Average ticket 

creation time ≤ 

2 minutes 

Usability test with 

5–10 users and time 

measurement 

UX 

Performance Pages load 

fast under 

normal use 

Dashboard 

load time ≤ 3 

seconds 

Browser timing / 

simple performance 

test 

Developer 

Security Role access 

works 

correctly 

Number of ac-

cess-control 

violations = 0 

Role-based access 

tests (attempt for-

bidden pages) 

IT admin / 

security 

officer 

Reliability Stable opera-

tion during 

business 

hours 

Uptime ≥ 99% 

during pilot 

period 

Hosting logs or 

monitoring report 

IT admin 

 

Learning objectives 

By the end of this section, you can: 

− define quality standards for a project; 

− select measurable quality metrics; 

− explain how quality performance will be evaluated. 

 

Practical tasks: 

1. Define five quality standards for the chosen project. 

2. Define five metrics and explain how you will measure each metric. 

 

Table 6.1 - Quality Metrics 

Quality area Standard 

or target 

Metric Measurement 

method 

Owner 
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Checklist: 

− Each metric has a target and a measurement method. 

− Owners are assigned for quality control tasks. 

 

6.2 Quality checklist and review plan 

 

Quality control requires simple, repeatable checks. A quality checklist is a prac-

tical tool that helps the team confirm that deliverables meet agreed requirements and 

standards. It reduces missed steps and supports consistent work, especially during test-

ing and release. A checklist can cover functional items (features work as expected) and 

non-functional items (security basics, performance targets, documentation, and readi-

ness for handover). Each checklist item should be clear, measurable, and easy to verify. 

A review plan defines when quality reviews take place and who participates. 

Reviews are planned checkpoints that catch problems early, before they become ex-

pensive to fix. In software projects, typical review points include a design or UI review, 

a technical review, a test readiness review, and a release review. The plan should state 

the review purpose, timing (week or milestone), required inputs, and expected outputs 

such as approval, feedback, or a decision. 

A strong review plan supports predictable delivery. It sets a clear rhythm for 

stakeholder involvement and prevents last-minute surprises during acceptance. It also 

clarifies responsibilities: who prepares materials, who approves, and who records ac-

tions. 

Software development requires testing; a set of techniques used to detect and fix 

errors in a software product. This process can be automated and should be applied to 

all aspects of the project. 

A test plan is a document that outlines the scope, approach, resources, and sched-

ule for all planned testing activities. It serves as a record of the testing strategy. 

The document identifies several key components: 

− Test items are what specifically will be tested. 

− Features to be tested are specific functions and features to be included. 

− Testing tasks are the actions that testers will perform. 

− The personnel are the person who is responsible for each testing task and 

their level of independence. 

− Test environment is the necessary hardware, software, and tools. 

− Test design is techniques that will be used. 

− Entry and exit criteria are conditions required to start and finish a testing 

phase. 

− Risks are potential issues and plans for how to address them. 

Types of test plans: 

− Master test plan is a comprehensive, high-level plan that consolidates all other 

test plans for a single project or product. 

− Level-specific test plans are separate plans for each stage of testing: 

o Unit test plan is for testing individual components. 
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o Integration test plan is for testing how components work together. 

o System test plan is for testing the entire product as a whole system. 

o Acceptance test plan is for verifying that the system meets user require-

ments. 

- Type-specific test plans are for plans created for major types of testing, such as 

a Performance Test Plan or a Security Test Plan. 

Who does the testing? 

Testing is a collaborative process involving several roles to ensure software qual-

ity: 

• Programmers (developers) - they perform unit testing and component test-

ing on the code they write to find and fix errors early. 

• Testers - dedicated quality assurance professionals who perform various 

types of testing, including functional, integration, and system testing. 

• Users - end-users participate in real-world testing: 

− Alpha testing is a type of acceptance testing done by internal users or 

teams to find bugs before a product is released to the public. 

− Beta testing is a testing done by a select group of external, real-world users 

in a live environment. 

Testing targets different parts of the software at different stages (see Figure 6.1). 

The main test levels are the following. 

• Unit testing focuses on individual, isolated modules or components of the 

source code. 

• Functional testing verifies that the software’s features and functions behave as 

specified in the requirements. 

• Component testing checks a complete, individual component to make sure it 

works correctly on its own. 

• Integration and system testing include several types: 

o Integration testing verifies that different components work together cor-

rectly. 

o System testing tests the entire integrated system to confirm it meets all 

functional and technical requirements. 

o Smoke test is a quick, basic check to ensure the core functionality works 

before more detailed testing begins. 

 
Figure 6.1 - Testing hierarchy 
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Test case metrics 

These metrics describe the execution status and outcomes of test cases. 

− Passed vs. failed test cases: the core indicator showing how many tests 

succeeded and how many failed, giving a quick snapshot of product quality. 

− Not run test cases: the number of test cases that exist but have not been 

executed yet; a rising value may signal schedule slippage, blocked work, or incomplete 

test coverage. 

Bug metrics 

These metrics summarize the volume, characteristics, and progress of defect 

handling. 

− Open vs. closed bugs: a basic measure of defect resolution progress and how 

quickly issues are being addressed. 

− Reopened vs. closed bugs: tracks defects that were marked as fixed but ap-

peared again, often indicating an incomplete fix or gaps in verification. 

− Rejected vs. opened bugs: helps evaluate the quality of defect reporting (e.g., 

invalid reports, duplicates, or insufficient evidence). 

− Bugs by severity: groups defects by impact on the system (for example, crit-

ical, major, or minor). 

− Bugs by priority: ranks defects by urgency of fixing them (for example, high, 

medium, or low). 

For the Service Desk Web Portal v1.0, a checklist can confirm core functions 

such as ticket submission, status updates, and role access, along with performance and 

notification rules (Table 6.2). A review plan can schedule key checkpoints such as re-

quirements approval, UI prototype review, MVP demo review, test readiness review, 

and final release approval. 

 

Table 6.2 - Release checklist example for Service Desk Web Portal v1.0 

Check item Pass/Fail Notes 

Login and role access work 
  

Ticket submission and ID creation 

work 

  

User dashboard shows correct status 
  

Agent assignment and status up-

dates work 

  

Email notifications work 
  

Admin settings and basic reports 

work 

  

No critical defects open 
  

Production smoke test passed 
  

 

Learning objectives 

By the end of this section, you can: 

− define quality control checks for a project release; 
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− plan formal reviews and assign responsibility; 

− support consistent quality before delivery. 

 

Practical tasks: 

1. Create a release checklist for the chosen project (at least 12 checks). 

2. Create a review plan with four review points and owners. 

 

Table 6.3 - Release checklist 

Check item Pass/Fail Notes 

   

   

 

Table 6.4 - Review Plan: 

Review point When (week) Owner Output 

    

    

 

Checklist: 

− Checklist items map to requirements and risks. 

− Review points fit the schedule and milestones. 
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CHAPTER 7. PROJECT RESOURCES AND TEAM 

 

7.1 Team roles and RACI matrix 

 

Successful projects depend on clear responsibility. Team members often work 

in parallel, and many tasks require input from several roles. Without role clarity, work 

may be delayed, duplicated, or left unfinished. This section defines team roles and uses 

a RACI matrix to show responsibility for key activities. 

Team roles describe who does what on the project. Each role includes a main 

purpose, typical responsibilities, and expected outputs. In IT projects, common roles 

include the sponsor, project manager, developers, QA, UX, and system administrator. 

Roles may be full-time or part-time, but each responsibility must have a clear owner. 

A RACI matrix is a simple responsibility chart that connects activities to roles. 

RACI uses four responsibility types: 

• R (Responsible): performs the work and produces the output. 

• A (Accountable): owns the result and approves it. Only one role should be 

Accountable for each activity. 

• C (Consulted): provides input or expertise before completion. 

• I (Informed): receives updates after decisions or completion. 

The RACI matrix supports faster decisions and reduces confusion during execu-

tion. It also clarifies approval points, which are critical for requirements, scope 

changes, testing, and release decisions. 

For the Service Desk Web Portal v1.0, the RACI matrix should cover activities 

such as requirements approval, UI review, development, testing, deployment, training, 

and final acceptance (Table 7.1). A clear RACI helps the team deliver results within 

time and budget limits while keeping stakeholders aligned. 

 

Table 7.1 - RACI matrix example for Service Desk Web Portal v1.0 

Activity Sponsor PM Dev QA UX IT admin 

Approve project charter A R I I I I 

Approve requirements A R C C C C 

Approve UI prototype A C C I R I 

Develop core features (ticket 

flow) 

I A R C C C 

System testing and defect re-

porting 

I A C R C I 

UAT and final acceptance A R C C C I 

Production deployment I A C I I R 

 

Learning objectives 

By the end of this section, you can: 

− define quality control checks for a project release; 

− plan formal reviews and assign responsibility; 
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− support consistent quality before delivery. 

 

Practical tasks: 

1. Define roles for PM, Dev, QA, UX, and Sponsor for this case. 

2. Create a RACI for 10 activities, including requirements approval, testing, de-

ployment, and training. 

 

Table 7.2 - RACI matrix 

Activity Sponsor PM Dev QA UX 

      

      

              

Checklist: 

− Each activity has one Accountable role. 

− RACI matches the stakeholder list and team structure. 

7.2 Resource plan and workload table 

 

A project schedule shows when work should happen, but it does not automati-

cally show who has the capacity to do it. A resource plan connects project work with 

people and roles. It shows who works on which deliverables, the level of effort re-

quired, and the time period when that effort is needed. A clear resource plan supports 

realistic deadlines and prevents gaps in responsibility. 

A workload table is a simple view of resource demand over time (often by week). 

It helps identify overload, where too much work is planned for one person or one role 

in the same period. Overload increases risk: delays, lower quality, and missed reviews. 

The workload table also shows underuse, where a role is available but not assigned 

clear work. 

Resource planning should reflect real constraints. Team members may be part-

time, may support several projects, or may have fixed availability. Resource planning 

should also include key support roles such as IT administration and security review, 

because these roles often affect deployment and acceptance timing. 

For the Service Desk Web Portal v1.0, the resource plan should define the main 

roles (PM, Dev, QA, UX, IT admin) and show how effort shifts across the 10-week 

timeline. Early weeks usually require more PM and UX work, middle weeks require 

more development, and later weeks require more QA, deployment support, and closure 

documentation (Table 7.3). 

 

Table 7.3 - Workload table example for Service Desk Web Portal v1.0 

Week PM 

(hrs) 

Dev 

(hrs) 

QA 

(hrs) 

UX 

(hrs) 

Notes 

Week 1 12 0 0 4 Charter, kickoff, stakeholder list 
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Week 2 10 8 0 10 Requirements and early design in-

put 

Week 3 8 16 0 12 UI prototype and design approval 

Week 4 6 24 4 4 Architecture and start core devel-

opment 

Week 5 6 32 4 2 Core features build 

Week 6 6 32 6 2 MVP demo and improvements 

Week 7 6 28 10 0 Feature completion and test prep-

aration 

Week 8 6 20 16 0 System testing and defect fixes 

Week 9 8 12 12 0 UAT support and release readi-

ness 

Week 

10 

10 8 6 0 Go-live, handover, closure docu-

ments 

 

Learning objectives 

By the end of this section, you can: 

− estimate workload in hours for project roles; 

− distribute effort over the project timeline; 

− identify workload risks and define mitigation actions. 

 

Practical tasks: 

1. Estimate weekly effort (hours) for each role for 10 weeks. 

2. Identify one workload risk and one mitigation action. 

 

Table 7.4 - Workload table 

Week PM (hrs) Dev (hrs) QA (hrs) UX (hrs) Notes 

1      

…      

 

Checklist: 

− Workload fits realistic capacity per role. 

− Peak weeks have a plan (support, scope cut, or re-sequencing). 
 

7.3 Team rules and conflict resolution plan 

 

Project work depends on coordination, deadlines, and decisions. Even in a small 

team, misunderstandings and conflicts can appear because of unclear expectations, dif-

ferent priorities, or limited time. Team rules provide simple agreements that guide daily 

work. A conflict resolution plan defines how the team handles disagreements in a pro-

fessional and timely way. 
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Team rules set common working standards. They define how the team communi-

cates, how tasks are assigned, how progress is reported, and how documents are up-

dated. Typical rules include meeting frequency, response time expectations, file nam-

ing and versioning, and basic quality expectations such as code reviews or checklist 

use. Clear rules reduce confusion and help the team work consistently. 

A conflict resolution plan describes steps for resolving issues before they harm 

schedule or quality. The plan should encourage direct and respectful communication, 

fast escalation when needed, and clear decision authority. Most conflicts can be re-

solved at the team level through discussion and facts (scope baseline, requirements, 

schedule constraints). If the team cannot resolve the issue, the project manager esca-

lates it to the sponsor or another decision maker. 

For the Service Desk Web Portal v1.0, conflicts may occur when stakeholders 

request extra features, when roles disagree on priorities, or when technical constraints 

affect deadlines. Team rules and a clear escalation path help the team protect the scope 

baseline and deliver within the 10-week timeline. 

Team agreement (outline) for Service Desk Web Portal v1.0: 

1. Communication channels (daily, weekly, urgent) 

− Daily: team chat (project channel) for coordination and quick questions. 

− Weekly: email summary from the PM to sponsor and key stakeholders. 

− Urgent: phone call or direct message to PM; PM escalates to sponsor if needed. 

2. Meeting rhythm (standup, planning, review) 

− Standup: 10–15 minutes, 3 times per week (Mon/Wed/Fri). 

− Planning: 45 minutes at the start of each week (task priorities and owners). 

− Review/demo: 30 - 45 minutes at the end of each week (progress, feedback, de-

cisions). 

− Optional: short QA triage meeting during testing weeks. 

3. Definition of done (basic). A work item is “done” when: 

− Function works as described in the requirement. 

− Basic tests pass (no critical defects). 

− Changes are documented (release notes or update log). 

− Relevant checklist items are completed. 

4. Decision process (who decides, how to escalate) 

− PM decides day-to-day task priorities and internal workflow. 

− Technical decisions: lead developer decides after consultation with IT admin. 

− Scope/schedule/budget changes: sponsor decides based on a change request. 

− Escalation: team member → PM (within 1 day) → sponsor (within 2 days). 

5. Conflict process (steps and time limits) 

− Step 1: Direct discussion between involved team members (same day). 

− Step 2: PM mediation with facts (requirements, scope baseline, schedule) 

(within 1 working day). 

− Step 3: Sponsor decision for unresolved scope, time, or cost conflict (within 2 

working days). 

− Step 4: Decision recorded in the decision log and communicated to the team 

(same day). 
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Learning objectives 

By the end of this section, you can: 

− define basic rules for team collaboration; 

− document a simple team agreement; 

− describe a clear process for resolving conflicts. 

 

Practical task: 

1. Write a one-page team agreement and a short conflict resolution process. 

 

Template: Team Agreement (outline) 

1. Communication channels (daily, weekly, urgent). 

2. Meeting rhythm (standup, planning, review). 

3. Definition of Done (basic). 

4. Decision process (who decides, how to escalate). 

5. Conflict process (steps and time limits). 

 

Checklist: 

− Rules are specific and easy to follow. 

− Conflict steps include escalation to the sponsor if needed. 
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CHAPTER 8. STAKEHOLDER COMMUNICATION AND ENGAGE-

MENT 

 

8.1 Communication plan 

 

A communication plan also supports project control. When communication is 

predictable, the team spends less time on ad-hoc explanations and more time on deliv-

ery. It also reduces the risk of “information gaps,” where important stakeholders make 

assumptions because they did not receive timely updates. In practice, many project 

delays come from late approvals, unclear decisions, or missing feedback. A communi-

cation plan addresses these problems by defining when stakeholders must respond and 

what happens if they do not respond on time. 

The plan should separate three communication types: 

1. status communication (regular updates on progress, risks, and next steps); 

2. coordination communication (daily or weekly team alignment on tasks and 

blockers); 

3. decision communication (formal approvals, change decisions, and sign-

offs). 

Each type has a different audience, format, and level of detail. Mixing them often 

creates overload for stakeholders and reduces attention to critical items. 

A strong communication plan also defines message content. For example, a 

weekly sponsor update should not include long technical details. It should include base-

line progress (schedule and cost), key risks, open decisions, and support needed from 

the sponsor. In contrast, a team coordination meeting may focus on short-term tasks, 

dependencies, and blockers. For user stakeholders, the focus is often on usability feed-

back, training, and what changes to expect. 

Communication must be two-way. Sending updates is not enough if the project 

needs feedback, approvals, or testing participation. For this reason, the plan should 

include response expectations, such as “approval required within three working days” 

or “feedback collected within one week after the demo.” It should also define escalation 

rules when responses are delayed, for example: first reminder by the PM, then escala-

tion to the sponsor if approval is blocked. 

Documentation is part of communication quality. Key messages should leave a 

trace. Status reports, meeting minutes, and action logs provide a shared reference and 

reduce repeated discussions. They also support accountability because they record who 

agreed to what and when. For student projects, this is a useful professional habit that 

improves clarity and fairness in teamwork. 

For the Service Desk Web Portal v1.0, the communication plan should include 

weekly sponsor updates, short team coordination meetings, and planned reviews such 

as requirements approval, prototype review, MVP demo, UAT planning, and release 

approval. The plan should also include a channel for urgent issues (for example, a ded-

icated chat group) and a shared document location where the latest versions of the 

schedule, change log, and risk register are stored. This structure supports alignment 

and smooth acceptance at the end of the project (see Table 8.1). 
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Table 8.1 - Communication plan example for Service Desk Web Portal v1.0 

Audience Information Frequency Channel Owner Purpose 

Sponsor (Head of 

IT) 

Weekly sta-

tus (progress, 

risks, budget, 

decisions 

needed) 

Weekly Email 

and 

short 

meeting 

PM Visibility and 

approvals 

Service Desk 

manager 

Require-

ments, work-

flow deci-

sions, demo 

feedback 

Weekly Meeting 

or demo 

PM Align process 

and priorities 

Project team 

(PM/Dev/QA/UX) 

Tasks, 

blockers, 

next steps 

3× per 

week 

Standup 

(online 

or in-

person) 

PM Coordination 

and speed 

IT admin Hosting, de-

ployment 

needs, access 

issues 

Weekly 

(or as 

needed) 

Direct 

chat and 

meeting 

Dev or 

PM 

Technical 

readiness 

Security officer Access con-

trol, data 

handling, key 

risks 

At 

milestones 

Review 

meeting 

PM Compliance 

sign-off 

Support agents 

(L1/L2) 

Demo up-

dates, train-

ing, UAT 

tasks 

Bi-weekly Demo 

and chat 

PM Adoption and 

feedback 

Student/staff reps Pilot/UAT 

instructions, 

feedback re-

quest 

During 

UAT 

Email 

and 

survey 

PM Usability 

feedback and 

acceptance 

  

Learning objectives 

By the end of this section, you can: 

− plan project communications for different stakeholders; 

− select appropriate communication channels and frequency; 

− define a standard status reporting format. 

 

Practical tasks: 

1. Create a communication plan for eight stakeholders or stakeholder groups. 

2. Define a standard status report format and frequency. 
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Table 8.2 - Communication plan 

Audience Information Frequency Channel Owner Purpose 

      

      

 

Checklist: 

− Plan covers sponsor, users, and team. 

− Frequencies are realistic (weekly, biweekly). 

 

8.2 Meeting Agenda, Minutes, and Action Log. 

  

 Project meetings support coordination and decision-making, but they can waste 

time without structure. This section introduces three simple documents that keep meet-

ings efficient and traceable: a meeting agenda, meeting minutes, and an action log. 

A meeting agenda defines the purpose of the meeting and lists topics in the cor-

rect order. It should include time limits, required participants, and expected outputs 

such as a decision, approval, or a list of next steps. A clear agenda helps participants 

prepare and keeps the meeting focused on outcomes. 

Meeting minutes provide a written record of what was discussed and agreed. 

Minutes should capture key decisions, risks or issues raised, and action items with 

owners and deadlines. Minutes do not need to be long. They should be clear enough 

that a person who did not attend can understand what was decided. 

An action log is a running list of tasks that come out of meetings. It tracks what 

must be done, who owns the action, the due date, and the current status. The action log 

supports accountability and reduces repeated discussions, because decisions and re-

sponsibilities remain visible. 

For the Service Desk Web Portal v1.0, these tools support reviews such as re-

quirements approval, UI prototype review, MVP demo, test readiness review, and re-

lease approval. Consistent agendas, minutes, and action tracking help the team deliver 

within the 10-week timeline and reduce misunderstandings with stakeholders (see Ta-

ble 8.3). 

 

Table 8.3 - Meeting agenda example for Service Desk Web Portal v1.0 

Field Example content 

Meeting title Requirements approval meeting (SD portal v1.0) 

Date/time Week 2, Day 5, 14:00 - 15:00 

Participants Sponsor, PM, Service Desk manager, Lead developer, UX 

Agenda items 1) Confirm project goals and scope boundaries  

2) Review top requirements and priorities  

3) Confirm out-of-scope items  

4) Confirm milestones for Weeks 3 - 6 

Decisions needed Approve requirements list;  

approve scope statement;  
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confirm MVP content 

Preparation 

required 

Read requirements list and scope statement;  

prepare questions and missing items list 

 

Learning objectives 

By the end of this section, you can: 

− prepare a clear agenda for a project meeting; 

− document meeting outcomes using minutes; 

− track actions and responsibilities in an action log. 

 

Practical tasks: 

1. Create an agenda for a weekly project meeting. 

2. Create a minutes template and an action log with five actions. 

 

Table 8.4 - Meeting agenda 

Meeting title  

Date/time  

Participants  

Agenda items  

Decisions needed  

Preparation required  

 

Table 8.5 - Action log: 

Action Owner Due 

date/week 

Status Notes 

     

     

         

Checklist: 

− Minutes capture decisions and owners. 

− Actions have due dates and status. 

            

8.3 Stakeholder engagement plan 

 

Stakeholder engagement should start early and continue throughout the project. 

Many project failures happen not because the technical solution is impossible, but be-

cause key people were not involved at the right time. The engagement plan reduces 

this risk by making participation predictable: who will be involved, when they will be 

involved, and what output is expected from each interaction (approval, feedback, deci-

sion, sign-off, adoption). 
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A good engagement plan also prevents two common problems. The first is “late 

surprise,” when a stakeholder sees the solution near the end and rejects it because ex-

pectations were not aligned. The second is “silent resistance,” when stakeholders do 

not openly disagree but also do not support the project, delay approvals, or avoid adop-

tion. Regular, purposeful engagement makes these risks visible and manageable. 

Engagement actions must match stakeholder needs and motivation. Some stake-

holders need short, high-level updates, because they focus on budget, risk, and dead-

lines. Other stakeholders need hands-on involvement, because they care about usabil-

ity, workload impact, or process changes. The plan must also consider stakeholder 

availability. If a sponsor can only meet once every two weeks, the project should sched-

ule decision points in advance and prepare clear pre-reads to reduce delays. 

Each engagement action should be written as a small “micro-contract” with four 

elements: 

1. purpose (why the interaction is needed); 

2. format (meeting, demo, review, workshop, survey); 

3. expected output (approval, decision, feedback list, training completion); 

4. owner (who prepares, who leads, who records outcomes). 

This makes engagement measurable and easier to manage, instead of vague 

statements such as “keep stakeholders informed.” 

The engagement plan should connect to the communication plan but should not 

duplicate it. The communication plan answers “how we send information.” The en-

gagement plan answers “how we involve people in decisions and validation.” In prac-

tice, engagement includes checkpoints such as requirement workshops, prototype re-

views, acceptance tests, training sessions, and go-live readiness reviews. These events 

reduce uncertainty and improve acceptance because stakeholders see progress and 

shape the result. 

For the Service Desk Web Portal v1.0  (see Table 8.6), engagement should pri-

oritize the sponsor for approvals, the Service Desk manager for workflow decisions, 

and support agents and user representatives for usability feedback and UAT. A practi-

cal engagement approach is to run short, structured sessions: a requirements workshop 

in Week 1–2, a clickable prototype review in Week 3, an MVP demo in Week 5–6, 

UAT preparation and training in Week 8–9, and release acceptance in Week 10. After 

each session, the team should record the outputs in meeting minutes and update the 

action log. This ensures traceability and prevents repeated discussions. 

Finally, the plan should include one simple indicator of engagement health. For 

example, track attendance at key reviews, response time for approvals, or percentage 

of feedback items closed before UAT. These indicators help the project manager detect 

weak engagement early and apply corrective actions, such as a focused sponsor check-

in or a targeted user feedback session. 

 

Table 8.6 - Engagement plan example for Service Desk Web Portal v1.0 

Stakeholder Current 

level 

Desired level Engagement 

action 

When / output 
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Sponsor (Head 

of IT) 

Informed Approver Weekly status re-

view and decision 

points 

Weekly / ap-

provals and fast 

decisions 

Service Desk 

manager 

Consulted Co-owner Requirements 

workshop and 

workflow review 

Week 2 - 3 / 

feedback and 

sign-off 

Support agents 

(L1) 

Informed Active user Demo sessions 

and workflow test 

Week 6 - 9 / 

feedback and 

adoption readi-

ness 

Student 

representative 

Unaware Tester Usability test and 

UAT participation 

Week 9 / usabil-

ity feedback and 

acceptance 

notes 

Staff 

representative 

Unaware Tester UAT briefing and 

feedback survey 

Week 9 / UAT 

feedback and 

acceptance 

notes 

IT admin Consulted Owner 

(deployment) 

Deployment plan-

ning and release 

checklist review 

Week 8 -10 / 

deployment 

readiness and 

go-live support 

 

Learning objectives 

By the end of this section, you can: 

− plan stakeholder engagement actions; 

− link engagement activities to timing and expected outcomes; 

− support stakeholder approval and adoption. 

        

Practical tasks: 

1. Write engagement actions for at least six stakeholders. Include timing and 

expected output (approval, feedback, adoption). 

 

Table 8.7 - Engagement plan 

Stakeholder Current level Desired level Engagement 

action 

When / out-

put 

     

     

 

Checklist: 

− Actions target high-power stakeholders first. 

− Each action has timing and a measurable output. 
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CHAPTER 9. RISK MANAGEMENT 

 

9.1 Risk register 

 

Every project includes uncertainty. A risk is an uncertain event or condition that 

may affect project objectives such as scope, schedule, cost, quality, or stakeholder ac-

ceptance. Risks can have negative effects (threats) or positive effects (opportunities), 

but most project risk management focuses on threats that can cause delays, extra cost, 

or reduced quality. 

A risk register is the main document for risk management. It records identified 

risks in a clear and structured format. A basic risk register includes a risk description, 

the cause, the possible impact, a probability and impact rating, a planned response, and 

an assigned risk owner. The register supports early action and regular review during 

status reporting. 

Risk identification should be systematic. It can start from project documents 

such as the scope statement, schedule, assumptions, and stakeholder analysis. Team 

brainstorming and lessons learned from similar projects also help. Risks should be 

written clearly and in one sentence, so they are easy to understand and track. 

Using risk categories improves completeness. Categories help the team think 

broadly and avoid missing important risks. Common categories include: 

• Scope: unclear requirements, scope growth, missing deliverables. 

• Schedule: unrealistic timelines, late feedback, resource conflicts. 

• Cost: underestimated costs, unexpected purchases. 

• Technical: integration issues, performance limits, security gaps. 

• People: limited availability, skill gaps, team turnover. 

• External: policy changes, vendor delays, infrastructure constraints. 

The example for the Service Desk Web Portal v1.0 is shown in Table 9.1. 

 

Table 9.2 - Risk register example for Service Desk Web Portal v1.0 

ID Risk Category Cause Impact Owner Response Statu

s 

R

1 

Late 

stakeholder 

feedback 

Schedule Slow 

reviews 

Delay 

and 

rework 

PM Set 

deadlines

; escalate 

Open 

R

2 

Scope creep Scope Extra 

feature 

requests 

Timeline 

risk 

PM Use 

change 

control; 

defer to 

v2.0 

Open 

R

3 

Login 

integration 

issues 

Technical Access 

not ready 

Block 

core 

function

s 

Dev Early 

check; IT 

admin 

support 

Open 
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R

4 

High 

defects in 

testing 

Quality Unstable 

builds 

Go-live 

risk 

QA Prioritize 

critical 

fixes 

Open 

R

5 

Deploymen

t access 

delay 

External Hosting 

approval

s 

Go-live 

delay 

IT 

admin 

Confirm 

access 

early; 

checklist 

Open 

R

6 

Low user 

adoption 

Stakeholde

r 

Users 

avoid 

portal 

Benefits 

not 

achieved 

SD 

manage

r 

Training; 

pilot 

support 

Open 

 

Learning objectives 

By the end of this section, you can: 

− identify and categorize project risks; 

− assign ownership for risk monitoring; 

− support proactive risk management. 

 

Practical tasks: 

1. Identify at least 12 risks for the portal and assign a category. 

2. Assign a risk owner for each risk. 

 

Table 9.2 - Risk Register 

ID Risk Cate-

gory 

Cause Impact Owner Re-

sponse 

Status 

        

        

 

Checklist: 

− Risks are specific and linked to causes. 

− Each risk has an owner and an initial response. 

   

 

9.2 Risk Analysis (Probability-Impact Matrix) 

 

After risks are identified, they must be prioritized. Risk analysis helps determine 

which risks require immediate action and which risks only require monitoring. A sim-

ple and widely used method is the probability–impact matrix. 

Probability describes how likely a risk is to occur. Impact describes how strongly 

the risk can affect project objectives such as schedule, cost, scope, quality, or stake-

holder acceptance. Both factors are usually rated as High (H), Medium (M), or Low 

(L) [17] (see Table 9.1). The matrix combines the two ratings and produces an overall 

risk level. Risks with high probability and high impact receive the highest priority and 

need a planned response and active tracking. 
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The probability–impact matrix supports consistent decisions. It also helps ex-

plain risk priorities to stakeholders, because the ranking is clear and visible. Risk rat-

ings should be based on evidence, when possible, such as experience from similar pro-

jects, known constraints, and team input. Ratings should be reviewed during the pro-

ject, because probability and impact can change over time. 

 

Table 9.1 - Probability and impact matrix 

Inherent Risk 

 
Impact 

Low Medium High 

Probabil-

ity 

High Medium High High  

Medium Low Medium High 

Low Low Low Medium 

 

Hint. Consider the intersection of Impact and Probability; for instance, if the 

probability of a situation occurring is LOW, but the impact, when it does happen, is 

HIGH, then the intersection of these two factors is deemed MEDIUM. In general, this 

risk is classified as Medium. 

 

 Table 9.2 - Probability chart 

Probability 

 Qualitative Quantitative (if measurable) 

Low Very low chance of risk occurring.  
Less than <10% chance of risk oc-

curring. 

Medium Medium chance of risk occurring. 10%-49% chance of risk occurring. 

High High chance of risk occurring. 
50%-100% chance of risk occur-

ring. 

 

Table 9.3 - Impact chart 

Types of 

Impact 
Low Medium High 

Financial 

Low financial impact, 

costing the company 

$0-$14,000 

Medium financial im-

pact, 

costing the company 

$15,000 - $29,000 

High financial impact, 

costing the company 

$30,000 or more 

Opera-

tional 

Low impact to project 

operations, causing 

delays of a few days to 

a few weeks 

Medium impact to 

project operations, 

with potential to de-

lay project by a 

High impact to project 

operations, 

with potential to cause 

project failure 
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month or more 

People 

Low impact to em-

ployee attrition, with 

5%+ of employees 

quitting 

Medium impact to 

employee attrition, 

with 25%+ of em-

ployees quitting 

High impact to em-

ployee attrition, with 

50%+ employees quit-

ting 

 

Figure 9.1 shows a qualitative analysis of risk probability and impact. 

 

 
Figure 9.1 - Qualitative Analysis of Risk Probability and Impact Matrix 

 

After assigning probability and impact ratings, each risk receives a priority score. 

A simple method uses a numeric scale (for example: Low = 1, Medium = 2, High = 3) 

and calculates: 

 

Priority score = Probability × Impact                         (9.1) 

 

Next, list all risks in the risk register, calculate the priority score for each one, 

and sort risks in descending order. This ranking highlights the risks that require the 

most attention. 

To focus effort, select a threshold for “critical” risks. The threshold can be de-

fined as the top group (for example, the 5 - 10 highest scores) or as any risk with a 

score above a chosen value (for example, ≥ 6 on a 1 - 9 scale). The result of the quali-

tative analysis is a short list of priority risks and a clear decision on how to handle them 

(mitigate, avoid, transfer, or accept). 

When quantitative risk evaluation is feasible, the same critical risks can be as-

sessed with numeric impact estimates such as expected delay (days) or expected cost 

exposure. A simple format includes best/most likely/worst case impact or an expected 

value estimate. Example formats for quality and control metrics appear in Table 9.4. 

 

Table 9.4 - Quantitative risk analysis 

Rank Risk Probability Impact Priority Actions 
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1 Delay in delivery 

of a software tool 

50% $10,000 $5,000 Weekly monitoring; 

consider the possibility 

of temporary release. 

2 Changes in re-

quirements 

40% $7,000 $2,800 Monitor progress every 

two weeks. 

3 Aggressive per-

formance re-

quirements 

30% $9,000 $2,700 Prototypes; perfor-

mance testing. 

4 Loss of team 

members 

5% $50,000 $2,500 Pair programming. 

5 User interface de-

sign issues 

5% $1,000 $50 Development using the 

Model-View-Controller 

(MVC) framework. 

 

After the team identifies the critical risks, the project must define mitigation 

measures for each one. Four main response methods can be used. These responses often 

require extra time and budget, and in extreme cases they can remove the expected pro-

ject benefits. Table 9.4 shows example of Service Desk Web Portal v1.0. 

 

Table 9.4 - Risk rating example for Service Desk Web Portal v1.0 

 

Risk ID Probability 

(H/M/L) 

Impact 

(H/M/L) 

Priority Notes 

R1 (Late 

stakeholder 

feedback) 

H H High Approval delays af-

fect all milestones 

R2 (Scope creep) H M High Extra features 

threaten the 10-week 

plan 

R3 (Login 

integration issues) 

M H High Login blocks core 

user access 

R4 (High defects in 

testing) 

M H High Risk of release delay 

or poor quality 

R5 (Deployment 

access delay) 

M M Medium Hosting approvals 

may slip 

R6 (Low user 

adoption) 

L M Low Training and support 

reduce impact 

 

Learning objectives 

By the end of this section, you can: 

− assess risk probability and impact; 

− prioritize risks based on their severity; 

− justify focus on the most critical risks. 
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Practical tasks 

1. Rate probability and impact for each risk (H/M/L). 

2. Select top five risks and explain why they are top priority. 

   

           Table 9.4 - Risk Rating 

 

Checklist: 

− Top risks have clear reasoning. 

− Ratings look consistent with the case constraints. 

 

 

9.3 Risk response plan and risk owner assignment  

 

After risk analysis, the project must define how each key risk will be handled. A 

risk response plan describes the chosen response strategy and the concrete actions 

required. The plan ensures that risk management becomes part of project work, not 

only a list in a document. Each priority risk should have a response, a due time, and an 

owner who tracks it. 

Common response strategies include (see Figure 9.2): 

 

• Avoid: change scope, approach, or requirements to remove the risk source. 

• Mitigate: reduce probability or impact through preventive actions. 

• Transfer: move responsibility to another party, often through a contract or 

service agreement. 

• Accept: take no preventive action but monitor the risk and prepare a fallback 

plan if needed. 

 

 
Figure 9.2 – Risk mitigation types 

 

Risk ID Probability 

(H/M/L) 

Impact 

(H/M/L) 

Priority Notes 

     

     



87 

A strong response plan focuses on practical measures. Actions should be specific 

and measurable. For example, “reduce risk of late feedback” can become “set review 

deadlines, schedule approval meeting, and escalate after two working days.” In many 

IT projects, mitigation also includes early prototypes, early integration tests, and clear 

acceptance criteria. 

Each risk must have a risk owner. The risk owner is responsible for monitoring 

the risk, implementing the planned response actions, and reporting status. The owner 

is not always the project manager. Ownership should match control. For example, a 

technical lead can own integration risks, while a Service Desk manager can own adop-

tion risks. Examples of possible compensatory measures during a software project are 

presented below in Table 6.2. 

 

Table 9.5 - Examples of risk response measures in a software project 

Risk Actions 

Staffing Issues Hiring talented personnel; cross-training; personal con-

tracts; team building; aligning roles and skills. 

Unrealistic Schedule 

and Budget 

Detailed schedule and cost estimation by milestones; de-

sign cost orientation; incremental development; reuse of 

existing modules; requirements revision. 

Performance Issues in 

Real-Time Mode 

Simulations; prototypes; performance testing; parameter 

tuning and optimization; modeling. 

Continuous Changes in 

Software Requirements 

Increasing thresholds for accepting new changes; incre-

mental development (deferring new requirements to later 

stages). 

Development of an In-

correct User Interface 

Developing prototypes, using scenarios, task analysis for 

users, and actively involving users in development. 

 

Monitoring and control in risk management ensure that identified risks remain 

under observation throughout the project and that response strategies remain effective. 

This stage allows the project team to track existing risks, identify new ones, and eval-

uate whether previously selected measures still serve their purpose. 

The process usually involves three main activities: 

• Tracking risks: The team observes the status of each risk and records any 

changes in probability or impact. 

• Reviewing responses: The effectiveness of chosen strategies is assessed, and ad-

justments are made if they no longer reduce threats as planned. 

• Detecting new risks: The environment and project progress are examined regu-

larly to reveal emerging risks that may require attention. 

Effective monitoring relies on tools such as risk registers, progress reports, and 

regular review meetings. Clear communication between project members and stake-

holders plays a central role, as timely information helps in quick decision-making. Ul-

timately, continuous monitoring and control create a proactive approach that improves 

the chances of project success and reduces the likelihood of unexpected failures. 

Monitoring and control represent the stage where the risk list is revised and as-

sessments are updated. Outdated measures must be replaced with more effective ones 



88 

when required. At this point, realized risks are recorded, contingency plans are put into 

action, and the overall project plan is updated to reflect the new situation. 

A key element of this process is clear communication. The project team must 

exchange essential information, make timely decisions, and ensure that every critical 

risk has an assigned owner. In addition, the communication flow and the target audi-

ence for risk-related updates must be defined to maintain accountability and transpar-

ency. 

The general structure of monitoring and control activities is summarized in Table 

9.6. 

 

Table 9.6 - Project Risk Communication Plan 

Name Frequency Method of Com-

munication 

Audience Responsible 

Party 

Project Team 

Meeting 

Daily Meeting Project Team Project Man-

ager 

Stakeholder 

Updates 

Monthly Email with a re-

port 

Stakeholders Project Man-

ager 

Updates to 

the Steering 

Committee 

Every two 

weeks 

Meeting and risk 

status presenta-

tion 

Steering Com-

mittee 

Project Man-

ager and Lead 

Developer 

Meeting with 

Contractor 

Weekly Online meeting Project Man-

ager, Lead De-

veloper, and 

Contractor Rep-

resentative 

Lead Devel-

oper 

 

In summary, the planning stage focuses on the identification of the most critical 

risks, the definition of their priority, and the preparation of a compensation plan as a 

necessary condition for project success. Since risks have a probabilistic character, reg-

ular monitoring and control of their status are essential to ensure timely activation of 

the plan when required. Example of Service Desk project is shown in the Table 9.7. 

 

Table 9.7 - Response plan example (top risks) for Service Desk Web Portal v1.0 

 

Risk ID Preventive 

action 

Fallback 

action 

Owner Trigger Due 

week 

R1 (Late 

feedback) 

Set review 

deadlines and 

schedule ap-

proval meetings 

Escalate to 

sponsor and 

approve using 

baseline as-

sumptions 

PM No response 

within 2 

working 

days 

Week 

2 
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R2 (Scope 

creep) 

Confirm out-of-

scope list and 

enforce change 

request form 

Move request 

to v2.0 back-

log and keep 

v1.0 scope 

PM New feature 

request af-

fects base-

line 

Week 

3 

R3 (Login 

integration) 

Run early inte-

gration test with 

IT admin 

Use temporary 

test login for 

development 

and UAT 

Dev 

and IT 

admin 

Login fails 

in integra-

tion test 

Week 

4 

R4 (High 

defects) 

Start testing 

early and run 

weekly defect 

triage 

Freeze new 

features and 

focus on criti-

cal fixes 

QA Critical de-

fects > 5 in 

a week 

Week 

8 

R5 

(Deployment 

access) 

Confirm hosting 

and access ap-

provals early 

Move go-live 

date by 1 week 

and run pilot 

on staging 

IT 

admin 

No produc-

tion access 

by Week 9 

Week 

9 

       

Learning objectives 

By the end of this section, you can: 

− define response strategies for key project risks; 

− distinguish between preventive and fallback actions; 

− prepare practical plans to reduce risk impact. 

 

Practical tasks: 

1. For the top five risks, write a response plan with one preventive action and 

one fallback action. 

 

            Table 9.8 - Response plan (top risks) 

Risk ID Preventive 

action 

Fallback 

action 

Owner Trigger Due week 

      

      

               

  Checklist: 

− Actions are practical and fit the timeline. 

− Triggers describe when fallback starts. 

 

9.4 Contingency and reserve plan 

 

A risk response plan defines preventive and fallback actions, but some risks still 

require extra time or budget. A contingency plan states what the project will do if a risk 
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occurs. It links each top risk to a practical fallback action and a clear trigger. A contin-

gency plan supports faster decisions because the team does not invent a solution under 

pressure. 

A reserve plan sets aside schedule or budget to handle uncertainty. A schedule 

reserve (buffer) protects key milestones when risks cause delays. A cost contingency 

reserve covers expected extra costs such as additional testing effort, extra tool usage, 

or small technical purchases. Reserves must not appear as “free space.” They must link 

to specific risks and use clear approval rules. 

For the Service Desk Web Portal v1.0, common reserve drivers include late 

stakeholder feedback, login integration issues, high defect levels during testing, and 

deployment access delays (see Table 9.9). A basic reserve plan improves control and 

helps the sponsor understand how the team protects the 10-week delivery target. 

 

Table 9.9 – Example of reserves for Service Desk Web Portal v1.0 

Field Example content 

Schedule buffer 

(days/weeks) 

5 working days (1 week) buffer before go-live 

Cost contingency 

(%) 

10% of the estimated budget 

Which risks justify 

reserves 

R1 late feedback; R3 login integration issues; R4 high defects; 

R5 deployment access delay 

Approval rule to 

use reserves 

PM can use up to 20% of reserve for approved corrective ac-

tions; sponsor approval required for any use above that or for 

any baseline change 

 

Learning objectives 

By the end of this section, you can: 

− define time and cost reserves; 

− link reserves to identified project risks; 

− explain how reserves support risk response and control. 

 

Practical task: 

1. Define time and cost reserves and link reserves to the top risks. 

           

          Table 9.10 - Reserves 

Schedule buffer (days/weeks)  

Cost contingency (%)  

Which risks justify reserves  

Approval rule to use reserves  

 

Checklist: 

− Reserve size is realistic and justified. 

− Use of reserves has an approval rule. 
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CHAPTER 10. PROCUREMENT AND CONTRACTS 

 

10.1 Make-or-buy decision. 

 

Some project needs can be delivered by the internal team, while others are better 

purchased or outsourced. A make-or-buy decision compares these options and supports 

a clear, documented choice. The decision should consider cost, schedule, available 

skills, quality expectations, security requirements, and long-term support. 

Make means the team builds or performs the work internally. This option provides 

more control over features and changes, but it can require more time and specialist 

skills. Buy means the project purchases a product or service or uses an external pro-

vider. This option can reduce delivery time, but it may introduce vendor dependence, 

recurring costs, and integration limits. 

A simple make-or-buy decision works best when it focuses on a small number 

of criteria and supports the project constraints. The decision should be recorded with a 

short justification so that stakeholders understand the trade-offs. For the Service Desk 

Web Portal v1.0, typical make-or-buy items include hosting, email/SMS notification 

service, UI components, and testing tools (see Table 10.1). The chosen option should 

protect the 10-week timeline and ensure stable delivery. 

 

Table 10.1 - Make-or-buy example for Service Desk Web Portal v1.0 

Item Option 

(make/buy) 

Pros Cons Estimated 

cost 

Deci-

sion 

Hosting envi-

ronment 

Buy Fast setup; relia-

ble uptime; 

managed back-

ups available 

Monthly 

fee; vendor 

limits 

120 

(3 months) 

Buy 

Email notifi-

cations 

Buy Quick integra-

tion; stable de-

livery; reporting 

available 

Service 

limits; re-

curring cost 

20 - 30 

(project pe-

riod) 

Buy 

 

Learning objectives 

By the end of this section, you can: 

− analyze simple make-or-buy decisions; 

− compare internal and external options; 

− support procurement decisions based on project needs. 

 

Practical tasks: 

1. Choose two items for a make-or-buy decision (example: hosting, SMS service, 

UI design). Compare options. 

 

 Table 10.2 - Make-or-Buy 
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Item Option 

(make/buy) 

Pros Cons Estimated 

cost 

Decision 

      

      

 

Checklist: 

− Criteria include time and risk, not only cost. 

− Decision matches scope and constraints. 

 

10.2 Procurement plan and vendor criteria 

 

A procurement plan defines what the project will purchase, when each item is 

needed, and how vendor selection will work. It supports cost control and prevents de-

lays caused by late purchases or unclear responsibilities. A procurement plan also im-

proves transparency because stakeholders can see planned spending and selection rules 

in advance. 

Vendor criteria support fair and consistent selection. Criteria define what matters 

most for the project, such as price, reliability, security, delivery time, and support. A 

simple scoring model assigns weights (for example: price 40%, reliability 30%, support 

30%) and helps compare options objectively. The plan should also define the selection 

method, such as direct purchase, simple quote comparison, or approved vendor list. 

For the Service Desk Web Portal v1.0, procurement is usually small but still 

important. Items such as hosting, domain services, email delivery, and testing tools can 

affect schedule and release readiness. Clear criteria and owners reduce last-minute de-

cisions and improve project control. 

 

Table 10.3 - Procurement plan example for Service Desk Web Portal v1.0 

Item Need 

date 

Budget Selection 

method 

Criteria Owner 

Domain 

registration 

Week 

1 

15 Direct 

purchase 

Price 40%, 

reliability 30%, 

support 30% 

PM 

Cloud hosting 

(VM) 

Week 

2 

120 Compare 2-

3 providers 

Price 40%, 

reliability 40%, 

support 20% 

IT admin 

Email 

notification 

service 

Week 

5 

30 Compare 2 

providers 

Reliability 40%, 

price 30%, limits 

30% 

Developer 

Backup storage Week 

6 

30 Use hosting 

add-on 

Reliability 50%, 

price 30%, 

recovery options 

20% 

IT admin 
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Testing/issue 

tracking tool 

Week 

3 

25 Approved 

tool list 

Usability 40%, 

price 30%, 

reporting 30% 

QA 

Training 

materials 

(printing) 

Week 

10 

10 Local 

supplier 

Price 50%, delivery 

time 30%, quality 

20% 

PM 

 

Learning objectives 

By the end of this section, you can: 

− identify items that require procurement; 

− define clear supplier selection criteria; 

− apply weighted scoring to compare procurement options. 

 

Practical tasks: 

1. List items to procure (at least five). 

2. Define selection criteria and scoring weights (example: price 40%, reliabil-

ity 30%, support 30%). 

  

Table 10.4 - Procurement plan 

Item Need date Budget Selection 

method 

Criteria Owner 

      

      

Checklist: 

− Need dates match the schedule. 

− Criteria are measurable and weighted. 

 

10.3 Contract types overview  

 

Projects often involve external suppliers for services, tools, or outsourced work. 

A contract type defines how payment works and how risk is shared between the buyer 

and the vendor. The right contract type supports control, cost predictability, and timely 

delivery. 

Fixed price contracts set a defined total price for a clearly described scope. This 

type works best when requirements are stable and deliverables are easy to verify. Fixed 

price provides cost predictability, but it can reduce flexibility. If scope changes, the 

vendor usually requests a change order, which can increase cost or delay delivery. 

Clear acceptance criteria are essential. 

Time and materials (T&M) contracts pay for the supplier’s time (hourly or daily 

rate) plus approved expenses. This type suits work with uncertain scope or evolving 

requirements, such as configuration, integration, or short-term support. T&M offers 
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flexibility, but it requires strong control. The project must define weekly limits, clear 

reporting, and approval rules to prevent budget growth. 

Cost reimbursable contracts pay the supplier’s actual costs plus a fee or profit. 

This type suits research-like work or projects with high uncertainty, where accurate 

fixed pricing is not realistic. Cost reimbursable requires close oversight, detailed re-

porting, and clear rules for allowable costs. It often involves approval checkpoints and 

audit-style control. 

 

Learning objectives 

By the end of this section, you can: 

− select appropriate contract types for procurement items; 

− explain contract choices based on risk and uncertainty; 

− support clear and justified procurement decisions. 

 

Practical tasks: 

1. For two procurement items, select a contract type and explain the reason in 

one paragraph each. 

 

Checklist: 

− Contract type matches scope certainty and risk. 

− Explanation includes a control approach. 
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CHAPTER 11. PROJECT EXECUTION AND CONTROL 

 

11.1 Status Report  

 

A weekly status report is a short document that shows project health in a con-

sistent way. It helps stakeholders understand progress without long meetings and sup-

ports early correction when problems appear. A good status report stays factual and 

focuses on what changed since the last update, what is at risk, and what support is 

needed. 

The report usually includes an overall status (Green/Yellow/Red), a short pro-

gress summary, and a comparison of planned versus actual work. It also highlights the 

top issues and risks and lists next week priorities. The final section should clearly state 

any requests or decisions needed from the sponsor or stakeholders. This structure im-

proves transparency and reduces delays, because decision makers can act quickly. 

For the Service Desk Web Portal v1.0, a weekly report supports a fast 10-week 

timeline. It can track requirements approval, prototype progress, development status, 

and readiness for testing and deployment (see Table 11.1). It also provides a simple 

record of decisions and changes, which supports project control. 

 

Table 11.1 - Weekly status report example for Service Desk Web Portal v1.0 

(Week 3) 

Field Example content 

Week / date Week 3 (Day 15–21) 

Overall status (Green/Yel-

low/Red) 

Yellow 

Progress summary UI prototype completed;  

architecture draft prepared;  

authentication approach confirmed with IT admin. 

Planned vs actual (key) Planned: UI prototype approval in Week 3. 

Actual: prototype review done, final approval pend-

ing. 

Top issues 1) Sponsor feedback on prototype delayed.  

2) Category list for tickets not finalized. 

Top risks R1 late feedback (High);  

R3 login integration issues (Medium). 

Next week plan Approve UI prototype;  

finalize database schema;  

start authentication module and ticket creation 

form. 

Requests / decisions needed Sponsor approval of UI prototype;  

confirm final ticket categories and priorities. 

 

Learning objectives 

By the end of this section, you can: 
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− create a clear weekly project status report; 

− report progress using planned data as a reference; 

− communicate project status in a structured and concise format. 

 

Practical tasks: 

1. Create a one-page weekly status report template and fill it for Week 3 (use 

your plan as reference). 

 

 Table 11.2- Weekly status report 

Week / date  

Overall status (Green/Yellow/Red)  

Progress summary  

Planned vs actual (key)  

Top issues  

Top risks  

Next week plan  

Requests / decisions needed  

    

Checklist: 

− Report includes at least one metric (schedule, defects, scope items). 

− Issues and decisions have owners and due dates. 

 

11.2 Issue log and decision log 

 

An issue is a current problem that already exists and requires action. Issues differ 

from risks. A risk is uncertain, but an issue is real and active. An issue log provides a 

single place to record problems, assign owners, set priorities, and track resolution. This 

tool prevents missed actions and supports clear status reporting. 

A decision log records key project decisions and the reason for each decision. It 

protects the project from repeated debates and confusion, especially when stakeholders 

change their opinion later. The decision log should capture what was decided, who 

approved it, and the date. It should also link the decision to the scope baseline, sched-

ule, or change request when relevant. 

GitHub as the most popular version control system. 

Version control systems (VCS) are key tools in software development for man-

aging changes to source code, enabling teams to collaborate and track different code 

versions efficiently. There are two main types of version control systems [29]: 

1. Centralized Version Control Systems (CVCS) rely on a single central server 

that stores all project files and version history. Developers must connect to this server 

to access the code, check out files to work on them, and then commit their changes 

back to the server. This provides a simple, consolidated management approach. Exam-

ples include Subversion (SVN) and Perforce. 
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2. In a Distributed Version Control System (DVCS), every developer has a com-

plete copy of the entire repository, including its full history, on their local machine. 

This allows for more flexibility and resilience. Developers can commit changes locally 

and then sync them with other team members. The lack of a single point of failure 

means work can continue even if the central server is down. Git, Mercurial, and Bazaar 

are all examples of distributed version control systems. 

 

Table 11.3 - Comparative review of Version Control Systems 

Version control sys-

tem 

Market 

share 

Statistics of 

use 

Reason of popularity 

Subversion (SVN) 2-4% Rarely for 

corporate 

old project 

The simplicity of the model and the 

centralized approach that some or-

ganizations prefer due to the ease of 

access control and oversight. Indus-

tries with strict compliance require-

ments sometimes prefer SVN due to 

its single point of control. 

Mercurial <1% Very sel-

dom for old 

project 

Simplicity and performance. Some 

projects, such as the original reposi-

tories for Python and Mozilla Fire-

fox, used Mercurial before switch-

ing to Git.. 

Git (GitHub, 

GitLab) 

90-95% ~93% Distributed, fast, branchable, and 

widely adopted by major platforms 

like GitHub, GitLab, and Bitbucket, 

Git's flexibility allows it to handle 

projects of any size, making it a fa-

vorite among small teams and large 

enterprises alike. 

Perforce 1-2% Corporate 

specific  

High performance and reliable pro-

cessing of large data sets, widely 

used in game development, digital 

media and enterprise environments. 

Bazaar <1% Very sel-

dom 

Although Bazaar was initially popu-

lar for its ease of use and decentral-

ized nature, it did not receive signif-

icant updates, leading to its decline. 

 

A Distributed Version Control System (DVCS) operates on a peer-to-peer 

model, where every developer has a complete copy of the repository on their local 

machine. The main repository is typically stored on a hosting service, such as GitHub 

or GitLab. 

In a DVCS, developers can work on any file simultaneously without needing to 

lock it, because they are modifying a local copy. When a developer is ready, they push 
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their changes to the master repository on the hosting service. The version control sys-

tem then automatically detects any conflicts between the new changes and those al-

ready in the main repository, allowing the developer to resolve them before the changes 

are integrated [23]. 

 

 
Figure 11.1 - Distributed Version Control System (DVCS) 

 

Git is an open-source, distributed version control system that has become a 

standard in software development. Unlike older systems, it is unique in how it handles 

data. 

Git's key features: 

− Distributed Model: Git is a peer-to-peer system. This means that every de-

veloper has a complete copy of the repository on their local machine, allowing for of-

fline work and improved resilience. 

− Client Installation: To use Git, the client software must be installed on your 

machine. It is available for all major operating systems, including macOS, Windows, 

and Linux/Unix. 

− Snapshot-Based Storage: A key difference between Git and other version 

control systems is its data storage method. While other systems store data as a set of 

changes (deltas) from a previous version, Git stores a complete snapshot of the entire 

repository at each commit. This makes operations like viewing history and branching 

faster. 

 
Figure 11.2 - Git version control feature 

 

Usage trends and analytics. There is a growing adoption of distributed version 

control systems (DVCS), as the move towards DVCS, led by Git, is driven by the need 
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for greater collaboration, improved branching and merging capabilities, and autono-

mous operation [36]. DVCS offers greater flexibility and is more resilient to single 

points of failure compared to centralized systems and offers easy integration with 

DevOps and CI/CD pipelines. 

Version control systems are an integral part of DevOps practices and CI/CD 

pipelines. Most modern CI/CD tools such as Jenkins, CircleCI, and GitLab CI offer 

native integration with Git, further increasing its adoption [36]. 

Cloud platforms such as GitHub, GitLab, Bitbucket, and Azure DevOps have 

further increased the popularity of Git [35]. These platforms provide additional services 

such as issue tracking, code review, and collaboration features, making them indispen-

sable in modern development workflows. 

The GitHub platform has over 100 million developers and over 330 million re-

positories (as of 2023 [34]), highlighting the dominance of Git and its ecosystem. 

The GitLab platform is also very popular for its all-in-one DevOps platform, 

offering similar features to GitHub with integrated CI/CD and has a growing user base. 

Enterprises are increasingly choosing Git for its scalability and compatibility 

with agile and DevOps methodologies [34]. Large organizations, including tech giants 

like Google, Facebook, and Microsoft, have standardized on Git. 

 

For the Service Desk Web Portal v1.0, an issue log can track items such as de-

layed feedback, access problems, defects, and deployment constraints (see Table 11.3). 

A decision log can capture scope boundaries, tool choices, workflow rules, and release 

approvals. Together, these logs improve accountability and support project control. 

 

Table 11.4 – Issue log example for Service Desk Web Portal v1.0  

ID Issue Owner Priority Due 

date/week 

Status 

I1 Sponsor review of UI proto-

type is late 

PM H Week 3 Open 

I2 Ticket category list is not fi-

nalized 

Service Desk 

manager 

H Week 3 Open 

I3 Test environment access not 

confirmed 

IT admin H Week 4 Open 

I4 Email notification service 

credentials missing 

Developer M Week 5 Open 

I5 Password reset flow not de-

fined for users 

PM M Week 4 Open 

I6 Slow dashboard load on test 

server 

Developer M Week 6 Open 

I7 Several critical defects found 

in ticket workflow 

QA H Week 8 Open 

I8 UAT participants not 

confirmed 

PM M Week 9 Open 
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Learning objectives 

By the end of this section, you can: 

− document project issues in a structured issue log; 

− record key decisions and their rationale; 

− support transparency and consistent project control. 

 

Practical tasks: 

1. Create an issue log with at least eight issues and a decision log with at least 

five decisions for the case. 

 

Table 11.5 - Issue log 

ID Issue Owner Priority Due 

date/week 

Status 

      

      

 

Table 11.6 - Decision log 

ID Decision Date/week Owner Reason/impact 

     

     

 

Checklist: 

− Issues have owners and due dates. 

− Decisions record the reason and impact. 

 

  11.3 Change request form and change log 

 

Projects often receive requests for new features, updates, or improvements. A 

change request provides a formal way to capture the proposed change and evaluate its 

impact before work begins. This process protects the scope baseline and supports fair 

decisions, especially when a change affects schedule, cost, or quality. 

A change request form records the change description, the reason for the request, 

and the expected impact on scope, schedule, and cost. The form also records the final 

decision (approve, reject, or defer). A clear change request prevents informal agree-

ments such as “just add it quickly,” which usually creates delays and quality problems. 

A change log tracks all change requests in one place. It records the request ID, 

the change summary, who requested it, the decision, and the date. The change log sup-

ports transparency and helps the team avoid duplicate work. It also provides evidence 

for project reporting and closure. 

For the Service Desk Web Portal v1.0, change control is important because 

stakeholders may request extra features during development, such as file attachments, 
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SMS notifications, or advanced reporting. The change request and change log ensure 

that any added work follows an approved decision. 

 

Table 11.7 - Change request example for Service Desk Web Portal v1.0 

Field Example content 

Change title Add file attachment to ticket submission 

Requester Service Desk manager 

Date/week Week 5 

Description Allow users to attach one file (max 5 MB) when creat-

ing a ticket. 

Reason Users often need to share screenshots or documents to 

explain issues. 

Impact on scope New feature in ticket form and ticket details page; stor-

age and security checks required. 

Impact on schedule +3 days development and testing; affects Week 6 - 7 

tasks. 

Impact on cost +10 (extra storage) if needed; otherwise no change. 

Decision 

(approve/reject/defer) 

Defer to v2.0 

 

Table 11.8 - Change log example for Service Desk Web Portal v1.0 

ID Change Requester Decision Date Notes 

CR-

01 

Add file attachment 

to ticket submission 

SD 

manager 

Defer Week 

5 

Plan for v2.0 

backlog 

CR-

02 

Add “Urgent” priority 

option 

Sponsor Approve Week 

6 

Update admin set-

tings and workflow 

CR-

03 

Add extra report: 

tickets by category 

Sponsor Approve Week 

7 

Include in basic re-

porting page 

 

Learning objectives 

By the end of this section, you can: 

− document a change request with clear impact information; 

− maintain a change log to track approved changes; 

− support formal control of scope, schedule, and cost. 

 

Practical tasks: 

1. Fill one change request example (a new portal feature). 

2. Create a change log and add three sample changes. 

Table 11.9 - Change request 

Change title  
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Requester  

Date/week  

Description  

Reason  

Impact on scope  

Impact on schedule  

Impact on cost  

Decision (approve/reject/defer)  

 

Table 11.10 - Change log 

ID Change Requester Decision Date Notes 

      

      

 

Checklist: 

− Change request includes impact analysis. 

− Log records decisions and dates. 

 

11.4 Earned Value (EVM) 

 

Earned Value Management (EVM) is a simple method to track schedule and cost 

performance using the project budget. It compares what was planned, what was com-

pleted, and what was actually spent. EVM supports early correction because it shows 

performance trends before the project finishes. 

EVM uses three core values: 

• PV (Planned Value): the budget value of the work planned to be completed 

by a given date/week. 

• EV (Earned Value): the budget value of the work actually completed by 

that date/week. 

• AC (Actual Cost): the actual cost spent by that date/week. 

 

To build an EVM table, each work package needs an approved budget and a 

planned completion percentage for the selected week. Budgets and cost baselines come 

from Chapter 5 (cost planning). Use those values as the reference for PV and EV cal-

culations. 

 

Table 11.11 - EVM table example for Service Desk Web Portal v1.0 (Week 5) 
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Work package Budget Planned 

% 

Actual % 

complete 

PV EV AC 

1.3.1 Authentication and 

roles 

80 100% 90% 80 72 85 

1.3.2 Ticket creation form 70 80% 70% 56 49 55 

1.3.3 User dashboard 60 60% 50% 36 30 35 

1.4.2 Agent queue and 

assignment 

60 40% 30% 24 18 22 

1.2.2 UI prototype 30 100% 100% 30 30 28 

Total 300 
  

226 199 225 

(Interpretation: Week 5 shows both cost and schedule underperformance; CPI 

and SPI are below 1.0.) 

 

CPI = EV / AC = 199 / 225 = 0.88 

SPI = EV / PV = 199 / 226 = 0.88 

Practical tasks: 

1. Create a small EVM example for Week 5 with five work packages. Calculate 

PV, EV, AC, CPI, and SPI. 

 

Table 11.12 - EVM table 

Work pack-

age 

Budget Planned % Actual % 

complete 

PV EV 

      
      

         

Add totals and indices below 

AC (total)  
CPI (EV/AC)  
SPI (EV/PV)  
Interpretation (1-2 sentences)  

 

Checklist: 

− PV, EV, and AC are totals across work packages. 

− CPI and SPI calculations are correct. 

− Interpretation states what action is needed. 

 

11.5 Performance dashboard  

  

A performance dashboard provides a quick view of project health. It summarizes 

key indicators in one place and supports faster decisions. For small projects, a simple 

KPI table is enough. It helps track progress against the plan, highlights problems early, 

and shows where corrective action is needed. 
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A good KPI dashboard uses a limited number of indicators that link to project 

objectives and baselines. KPIs must stay measurable and easy to update each week. 

Typical areas include schedule, scope stability, quality, risk, stakeholder engagement, 

and readiness for release. The dashboard should assign an owner for each KPI and 

record a clear action when the KPI is off target. 

The dashboard is not a report for reporting’s sake. It is a control tool. It helps the 

project manager answer three questions every week: Are we on plan? What has 

changed? What must we do next? To support this, each KPI should have (1) a clear 

definition, (2) a target or threshold, (3) a data source, and (4) an update rule (who up-

dates it and when). If KPI definitions change during the project, the dashboard loses 

comparability, so definitions should stay stable after the baseline is approved. 

For student projects, the main benefit is learning to connect planning documents 

to real control data. The schedule baseline supports schedule KPIs (for example, sched-

ule variance). The scope baseline supports stability KPIs (for example, number of ap-

proved changes). The quality plan supports testing KPIs (for example, pass rate or open 

defects). The risk register supports risk KPIs (for example, number of high risks with-

out response actions). This creates traceability between what was planned and what is 

actually happening. 

For the Service Desk Web Portal v1.0, the dashboard can track milestone pro-

gress, testing results, defect levels, change requests, and readiness for UAT and de-

ployment. Example KPIs include: milestone completion rate, activities completed vs 

planned, number of open defects by severity, test case pass rate, number of open high-

priority risks, number of overdue actions from meeting minutes, number of pending 

change requests, and UAT readiness status. A weekly update supports transparency 

and keeps the team aligned. 

When a KPI is off target, the dashboard should not only show “red.” It should 

also record one short corrective action and a due date. For example, if the test pass rate 

drops below the target, the action may be “fix top five defects and rerun regression by 

Friday, owner: QA.” If change requests increase, the action may be “review scope im-

pact with sponsor and freeze non-critical features for v1.0.” This turns the dashboard 

into a practical decision instrument rather than a passive document. 

 

Table 11.13 - KPI dashboard example for Service Desk Web Portal v1.0 (Week 

6) 

KPI Target Current Trend 

(+/0/-) 

Owner Action 

Milestones on time ≥ 90% on-

time 

80% - PM Confirm next mile-

stone dates; escalate 

blockers 

Schedule 

performance (SPI) 

≥ 1.0 0.95 - PM Replan Week 7 

tasks; protect dev 

focus time 

Cost performance 

(CPI) 

≥ 1.0 1.02 + PM Keep spending 

within baseline 
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Scope change 

requests 

≤ 2 open 1 open 0 PM Review impact; de-

cide approve/defer 

Critical defects 

open 

0 2 - QA Fix critical defects 

before new features 

Acceptance test 

pass rate 

≥ 85% 78% - QA Add test cases for 

core flow; retest 

fixes 

Stakeholder 

feedback 

turnaround 

≤ 2 

working 

days 

3 days - PM Schedule fixed re-

view slot with spon-

sor 

Release readiness 

(checklist 

complete) 

≥ 70% by 

Week 6 

60% 0 IT 

admin 

Prepare deployment 

checklist and access 

requests 

 

Learning objectives 

By the end of this section, you can: 

− define key performance indicators (KPIs) for a project; 

− present KPIs in a simple dashboard format; 

− monitor project performance during execution. 

 

Practical tasks: 

1. Create a KPI dashboard with eight KPIs for the portal project and update it for 

Week 6. 

 

       Table 11.14 - KPI dashboard 

KPI Target Current Trend 

(+/0/-) 

Owner Action 

      

      

 

Checklist: 

− KPIs include schedule, quality, and stakeholder indicators. 

− Each KPI has an action if the trend is negative. 
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CHAPTER 12. PROJECT CLOSURE 

 

12.1 Acceptance checklist and handover plan 

 

Project closure ensures that the project ends in a controlled and professional way. 

Closure confirms that agreed deliverables meet requirements and that the sponsor or 

client accepts the results. Without formal acceptance, projects can stay “open” with 

unclear responsibilities and unresolved requests. 

An acceptance checklist provides a structured way to confirm completion. It lists 

key deliverables, defines acceptance criteria for each deliverable, and records ac-

ceptance status and notes. Acceptance criteria should link to the scope statement, re-

quirements, and test results. The checklist supports a clear final decision and reduces 

disputes after release. 

A handover plan transfers the product to the group responsible for ongoing op-

eration and support. It defines what knowledge, access, and documentation must be 

delivered and who becomes responsible after go-live. A handover plan typically in-

cludes access credentials, deployment details, backup and recovery steps, support con-

tacts, training, and a short “how to operate” guide. It also defines the handover date 

and confirms that the receiving team is ready. 

For the Service Desk Web Portal v1.0, closure should confirm that the portal 

works as agreed, that key users complete UAT, and that the sponsor signs acceptance 

(see Table 12.1). The handover plan should ensure that the IT team can host, monitor, 

and support the portal after release, and that Service Desk staff know how to use the 

system in daily operations. 

 

Table 12.1 - Acceptance checklist example for Service Desk Web Portal v1.0 

Deliverable Acceptance criteria Accepted 

(Y/N) 

Notes 

Authentication and role 

access 

Users can log in; role re-

strictions work; no access vio-

lations 

  

Ticket submission and ID 

creation 

Ticket form works; ticket ID 

generated; data stored cor-

rectly 

  

User dashboard and ticket 

status tracking 

Users can view ticket list and 

correct status updates 

  

Agent workflow (queue, as-

signment, status updates) 

Agents can assign tickets and 

update status correctly 

  

Admin settings (categories, 

priorities) 

Admin can manage categories 

and priorities without errors 

  

Email notifications Notifications send for cre-

ate/update events 

  

Basic reporting Reports show correct counts 

and summary values 
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Deployment package and 

production release 

Portal deployed; smoke test 

passed in production 

  

User guide and handover 

notes 

Documentation delivered and 

approved for support use 

  

 

Learning objectives 

By the end of this section, you can: 

− Practical tasks: 

− Create an acceptance checklist for v1.0. 

− Create a handover plan with owners and dates. 

 

Practical tasks: 

1. Create an acceptance checklist for v1.0. 

2. Create a handover plan with owners and dates. 

Table 12.2 - Acceptance checklist 

Deliverable Acceptance criteria Accepted (Y/N) Notes 

    

    

               

 Table 12.3 - Handover plan 

Item Owner (pro-

ject) 

Owner (opera-

tions) 

Date Notes 

     

     

 

Checklist: 

− Checklist covers functional and non-functional acceptance. 

− Handover includes access, documentation, and support rules. 

 

12.2 Lessons learned report 

 

A lessons learned report captures practical knowledge from the project and turns 

experience into improvement. It records what worked well, what did not work well, 

and what should change next time. This document supports team maturity because it 

helps avoid repeated mistakes and reinforces effective practices. 

Lessons learned should be specific and evidence-based. The report should de-

scribe real situations, not general opinions. Each lesson should include a short root 

cause and a clear recommendation. Recommendations should be actionable, such as 

adding a review checkpoint, improving a template, changing a communication rule, or 

adjusting estimates. 
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Lessons learned are most useful when grouped by theme. Common themes in-

clude scope, schedule, quality, communication, and tools. This structure helps future 

teams locate relevant insights quickly. The report should be completed during closure, 

while project details remain fresh, and it should be shared with the sponsor and team. 

For the Service Desk Web Portal v1.0, lessons learned can cover scope change 

control, stakeholder feedback timing, testing readiness, release planning, and tool 

choices. A strong report helps improve future IT projects and supports consistent pro-

ject governance. 

 

Table 12.4 - Lessons learned example for Service Desk Web Portal v1.0 

Area What went 

well 

What went 

wrong 

Root cause Recommendation 

Scope Clear out-of-

scope list re-

duced extra re-

quests 

A few fea-

ture re-

quests still 

appeared 

late 

Stakeholders 

saw demos 

and requested 

additions 

Use a change re-

quest form from 

Week 2 and keep a 

v2.0 backlog 

Scope WBS im-

proved com-

pleteness of 

deliverables 

Some de-

liverables 

had un-

clear ac-

ceptance 

early 

Acceptance 

criteria 

defined late 

Add acceptance 

criteria in WBS 

dictionary for all 

work packages 

Schedule Weekly 

milestones 

supported 

control 

Prototype 

approval 

slipped by 

several 

days 

Sponsor had 

limited 

availability 

Schedule fixed ap-

proval time slots in 

advance 

Schedule Workload ta-

ble prevented 

dev overload 

Testing 

time was 

tight near 

the end 

Testing 

started too 

late 

Start QA planning 

early and run mid-

project test cycle 

Quality Release check-

list reduced 

missed steps 

Several de-

fects ap-

peared 

during sys-

tem testing 

Limited early 

testing of 

core flow 

Add smoke tests 

after each build 

and review defects 

weekly 

Quality UAT feedback 

improved 

usability 

Users 

asked for 

small UI 

changes 

late 

Limited user 

involvement 

early 

Include one user 

review session dur-

ing prototype stage 
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Communication Weekly status 

reports sup-

ported trans-

parency 

Some 

decisions 

were 

repeated 

Decisions not 

recorded 

consistently 

Maintain a deci-

sion log and share 

it after each review 

Communication Action log 

improved 

accountability 

Some ac-

tions had 

no clear 

due date 

Missing 

ownership 

rules 

Require owner and 

due week for every 

action item 

Tools Tracker 

improved 

defect 

visibility 

Some tasks 

were not 

updated on 

time 

Inconsistent 

team habit 

Set a weekly up-

date deadline and 

check during 

standup 

Tools Simple 

templates 

saved time 

Template 

versions 

became 

confusing 

No 

versioning 

rule 

Use version num-

ber and date in file 

names and archive 

old versions 

 

Learning objectives 

By the end of this section, you can: 

− document lessons learned from a completed project; 

− group lessons by management theme; 

− use lessons learned to improve future projects. 

 

Practical task: 

1. Write at least 10 lessons learned and group them by theme: scope, schedule, 

quality, communication, and tools. 

 

Table 12.5 - Lessons learned 

Area What went 

well 

What went 

wrong 

Root cause Recommenda-

tion 

     

     

            
 Checklist: 

− Each recommendation is practical and specific. 

− Root causes avoid blame and focus on process. 

 
12.3 Final project report  

 

The final project report also records how the project was managed. It confirms 

the baseline that was used for control (scope, schedule, and budget) and explains any 

significant deviations. If the project finished later or cost more than planned, the report 

must state the main causes and the corrective actions that were applied. This helps 
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stakeholders understand whether the result is acceptable and what to avoid in future 

projects. 

A strong final report is evidence-based. It does not rely on opinions such as “eve-

rything went well.” It uses simple facts that come from project documents created dur-

ing execution: schedule baseline and actual finish date, total approved changes, defect 

statistics, acceptance results, training completion, and open issues transferred to oper-

ations. Even in small projects, a few numbers improve credibility and support better 

decisions. 

The report should clearly separate three categories of information: 

1. what was delivered (final scope and deliverables); 

2. what was planned versus what happened (performance results); 

3. what should happen next (handover and recommendations). 

This structure keeps the report easy to read and prevents it from becoming a long 

history of events. 

For student projects, the final report also demonstrates professional communica-

tion skills. Students practice how to report results to a sponsor or management in a 

short and clear form. The report must show consistency with earlier documents in the 

workbook. For example, the success criteria defined in the project summary should 

appear again in the final report with a simple “met / not met” status and short evidence. 

The same rule applies to major risks, changes, and acceptance criteria. 

The final report should end with closure confirmation. It must state that the de-

liverables were accepted, the handover was completed, and the project team’s respon-

sibility ended on a specific date. If any work remains, the report should list it as follow-

up actions for operations or for the next release, with an owner and target date. This 

prevents unfinished work from staying hidden and supports a clean transition after clo-

sure. 

For the Service Desk Web Portal v1.0, the final report should confirm that the 

portal was delivered and accepted, summarize milestone performance, note any ap-

proved changes or deferred features, and record readiness for ongoing support after 

handover. It should also include a short recommendation section, for example: user 

feedback collection after go-live, backlog priorities for v1.1, and improvements in re-

sponse time or reporting based on early usage data. 

 

Learning objectives 

By the end of this section, you can: 

− summarize project results for executive stakeholders; 

− highlight key outcomes, issues, and decisions; 

− present a clear final project overview in a professional format. 

 

Practical task: 

1. Write a two-page executive summary final report for the case project. 

 

Template of the final report outline: 

1. Project overview (purpose and scope) 

2. Key deliverables and acceptance 
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3. Schedule result (planned vs actual) 

4. Cost result (budget vs actual) 

5. Quality result (metrics and defects) 

6. Stakeholder feedback and adoption 

7. Major risks and issues (how resolved) 

8. Recommendations for next release (v1.1) 

      

Checklist: 

− Report states results with numbers where possible. 

− Report aligns with original objectives and baselines. 
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CONCLUSION 

 

This project management practical workbook bridges the gap between theory 

and practice and helps learners apply project management concepts in realistic scenar-

ios. It provides structured tasks, examples, and guided exercises that support core com-

petencies such as planning, stakeholder management, role definition, risk awareness, 

and decision-making. 

The activities provide hands-on practice with common frameworks, tools, and 

techniques, including stakeholder analysis, RACI matrices, and basic governance 

structures. These competencies support projects of different sizes and complexity lev-

els, especially in dynamic and technology-driven environments. 

The workbook promotes a systematic and reflective approach to project work 

and highlights clear roles, alignment with stakeholder needs, and controlled execution. 

It also serves as a learning resource and a practical reference for real projects. The 

practices in this workbook provide a solid foundation for successful project delivery 

and long-term professional growth in project management. 
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