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INTRODUCTION
Welcome to the learning programme

[image: image32.bmp]Follow along in the guide as the training practitioner takes you through the material. Make notes and sketches that will help you to understand and remember what you have learnt. Take notes and share information with your colleagues. Important and relevant information and skills are transferred by sharing!

This learning programme is divided into sections. Each section is preceded by a description of the required outcomes and assessment criteria as contained in the unit standards specified by the South African Qualifications Authority. These descriptions will define what you have to know and be able to do in order to be awarded the credits attached to this learning programme. These credits are regarded as building blocks towards achieving a National Qualification upon successful assessment and can never be taken away from you!

Programme methodology

[image: image33.bmp]
The programme methodology includes facilitator presentations, readings, individual activities, group discussions and skill application exercises.

Know what you want to get out of the programme from the beginning and start applying your new skills immediately.  Participate as much as possible so that the learning will be interactive and stimulating.

The following principles were applied in designing the course:

· Because the course is designed to maximise interactive learning, you are encouraged and required to participate fully during the group exercises

· As a learner you  will be presented with numerous problems and will be required to fully apply your mind to finding solutions to problems before being presented with the course presenter’s solutions to the problems

· Through participation and interaction the learners can learn as much from each other as they do from the course presenter

· Although learners attending the course may have varied degrees of experience in the subject matter, the course is designed to ensure that all delegates complete the course with the same level of understanding

· Because reflection forms an important component of adult learning, some learning resources will be followed by a self-assessment which is designed so that the learner will reflect on the material just completed.

This approach to course construction will ensure that learners first apply their minds to finding solutions to problems before the answers are provided, which will then maximise the learning process which is further strengthened by reflecting on the material covered by means of the self-assessments.

Different role players in delivery process

· Learner

· Facilitator

· Assessor

· Moderator

What Learning Material you should have

This learning material has also been designed to provide the learner with a comprehensive reference guide.

It is important that you take responsibility for your own learning process; this includes taking care of your learner material.  You should at all times have the following material with you:

	[image: image34.bmp]Learner Guide
	This learner guide is your valuable possession:
This is your textbook and reference material, which provides you with all the information you will require to meet the exit level outcomes. 

During contact sessions, your facilitator will use this guide and will facilitate the learning process. During contact sessions a variety of activities will assist you to gain knowledge and skills. 

Follow along in the guide as the training practitioner takes you through the material. Make notes and sketches that will help you to understand and remember what you have learnt. Take and share information with your colleagues. Important and relevant information and skills are transferred by sharing!

This learning programme is divided into sections. Each section is preceded by a description of the required outcomes and assessment criteria as contained in the unit standards specified by the South African Qualifications Authority. These descriptions will define what you have to know and be able to do in order to be awarded the credits attached to this learning programme. These credits are regarded as building blocks towards achieving a National Qualification upon successful assessment and can never be taken away from you!
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Formative Assessment Workbook

	The Formative Assessment Workbook supports the Learner Guide and assists you in applying what you have learnt. 
The formative assessment workbook contains classroom activities that you have to complete in the classroom, during contact sessions either in groups or individually.

You are required to complete all activities in the Formative Assessment Workbook. 

The facilitator will assist, lead and coach you through the process.

These activities ensure that you understand the content of the material and that you get an opportunity to test your understanding. 


Different types of activities you can expect

To accommodate your learning preferences, a variety of different types of activities are included in the formative and summative assessments. They will assist you to achieve the outcomes (correct results) and should guide you through the learning process, making learning a positive and pleasant experience.
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The table below provides you with more information related to the types of activities. 

	Types of Activities
	Description
	Purpose

	Knowledge Activities
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	You are required to complete these activities on your own. 

	These activities normally test your understanding and ability to apply the information.

	Skills Application Activities
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	You need to complete these activities in the workplace 


	These activities require you to apply the knowledge  and skills  gained in the workplace
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Natural Occurring Evidence


	You need to collect information and samples of documents from the workplace.
	These activities ensure you get the opportunity to learn from experts in the industry.

Collecting examples demonstrates how to implement knowledge and skills in a practical way


Learner Administration 
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Attendance Register

You are required to sign the Attendance Register every day you attend training sessions facilitated by a facilitator. 

Programme Evaluation Form 

On completion you will be supplied with a “Learning programme Evaluation Form”. You are required to evaluate your experience in attending the programme.

Please complete the form at the end of the programme, as this will assist us in improving our service and programme material.  Your assistance is highly appreciated.

Assessments

The only way to establish whether a learner is competent and has accomplished the specific outcomes is through the assessment process.  Assessment involves collecting and interpreting evidence about the learners’ ability to perform a task.

To qualify and receive credits towards your qualification, a registered Assessor will conduct an evaluation and assessment of your portfolio of evidence and competency.

This programme has been aligned to registered unit standards.  You will be assessed against the outcomes as stipulated in the unit standard by completing assessments and by compiling a portfolio of evidence that provides proof of your ability to apply the learning to your work situation.
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How will Assessments commence?

Formative Assessments 

The assessment process is easy to follow. You will be guided by the Facilitator. Your responsibility is to complete all the activities in the Formative Assessment Workbook and submit it to your facilitator. 

Summative Assessments 

You will be required to complete a series of summative assessments. The Summative Assessment Guide will assist you in identifying the evidence required for final assessment purposes. You will be required to complete these activities on your own time, using real life projects in your workplace or business environment in preparing evidence for your Portfolio of Evidence. Your Facilitator will provide more details in this regard.

To qualify and receive credits towards your qualification, a registered Assessor will conduct an evaluation and assessment of your portfolio of evidence and competency.

Learner Support

The responsibility of learning rests with you, so be proactive and ask questions and seek assistance and help from your facilitator, if required.
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Please remember that this Skills Programme is based on outcomes based education principles which implies the following:

· You are responsible for your own learning – make sure you manage your study, research and workplace time effectively. 

· Learning activities are learner driven – make sure you use the Learner Guide and Formative Assessment Workbook in the manner intended, and are familiar with the workplace requirements.  

· The Facilitator is there to reasonably assist you during contact, practical and workplace time for this programme – make sure that you have his/her contact details.

· You are responsible for the safekeeping of your completed Formative Assessment Workbook and Workplace Guide 

· If you need assistance please contact your facilitator who will gladly assist you.

· If you have any special needs please inform the facilitator 
Learner Expectations 

Please prepare the following information. You will then be asked to introduce yourself to the instructor as well as your fellow learners
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	Your name: 

	

	

	The organisation you represent: 

	

	

	Your position in organisation: 

	

	

	What do you hope to achieve by attending this course / what are your course expectations?

	

	

	

	

	


UNIT STANDARD 120385

Unit Standard Title 

Apply a range of project management tools and techniques

NQF Level

4

Credits
7

Purpose 

Learners accessing this standard will be involved in project management teams or involved in building small project management teams. These projects may be technical projects, business projects or developmental projects and will cut across a range of economic sectors. This standard will also add value to learners who are running their own business and recognise that project management forms an integral component of any business.

The qualifying learner is capable of:

Demonstrating an understanding of project management tools
Using a range of project management tools
Applying corrective action steps where project management tools and techniques usage problems occur
Learning assumed to be in place

Learners accessing this qualification will have demonstrated competence in mathematics and communication skills at NQF level 4 or equivalent.

Learners accessing this qualification will have demonstrated competence in computer literacy and applicable software at NQF level 4 or equivalent.

ID 120372 - Explain fundamentals of project management

Unit standard range

Project level may include but is not limited to working as a leader in the context of a small project / sub-project involving few resources and having a limited impact on stakeholders and the environment or working as a contributing team member on a medium to large project when not a leader
Projects may include but are not limited to all projects including technical, developmental and business related projects
The range of project management tools and techniques may include but are not limited to Gantt charts, network diagramming, spreadsheets, budget administration, documentation management, e-mail and internet usage and word processing, presentations, desktop calendar, computerized applications (software)
Tools are tangible such as a computer, spreadsheet program, template
Techniques are systematic procedures using one or more tools to produce a deliverable
Project tools may include but are not limited to tools where only knowledge is required to support a project manager
Policies and procedures may be organisation specified systems, policies and procedures or where these do not exist, accepted industry best practice
Specific Outcomes and Assessment Criteria

Specific Outcome 1: Demonstrate an understanding of project management tools and techniques

Assessment Criteria
A range of tools and techniques used on a project are identified and explained in accordance with project requirements
Limitations and advantages of project management tools and techniques are explained using examples
Examples of the usage of the project management tools and techniques are provided in a hard copy format
Specific Outcome 2: Use a range of project management tools and techniques

Assessment Criteria
A range of project management tools and techniques are used in accordance with established standards and procedures
Output of project management tools and techniques meet individual, team and organisational needs/requirements
Specific Outcome 3: Apply corrective action steps where project management tools and techniques usage problems occur 

Assessment Criteria
Problems with the usage of project management tools and techniques are identified against project requirements
Possible solutions are identified and discussed in consultation with higher authority
Authorised / agreed solutions are implemented according to agreed steps
Unit Standard Essential Embedded Knowledge

The purpose of project management tools and techniques
The use of various project management tools and techniques
The use of computerised tools for specific applications
The various types and uses of project management tools and techniques available
Critical Cross-field Outcomes (CCFO)

Identify and solve problems relating to the use of arrange of project management tools and techniques and problems associated with their application on a project

Work effectively with others when using and applying project management tools and techniques on a project

Collect, analyse, organise and critically evaluate information pertaining to the usage of project management tools and techniques

Communicate effectively when establishing information needs to support the use of project management tools

Use science and technology as part of the process of using project management tools and techniques

Demonstrate an understanding of the world as a set of related systems where the effective and efficient use of project management tools and techniques improves the success rate of the project outcomes. 

PROJECT MANAGEMENT TOOLS AND TECHNIQUES

Outcome 

Demonstrate an understanding of project management tools and techniques

Assessment criteria

A range of tools and techniques used on a project are identified and explained in accordance with project requirements
Limitations and advantages of project management tools and techniques are explained using examples
Examples of the usage of the project management tools and techniques are provided in a hard copy format
Scheduling Activities and Milestones

Project managers are increasingly searching for new and easier techniques to control and manage project complexities, information, and time deadlines.  In the last few decades, scheduling techniques have continuously improved.  We have seen emergence of: 

bar-charts, 

milestone charts, 

network diagrams such as PERT (Program Evaluation and Review Technique), CPM (Critical Path Method), GERT, etc. 

Bar-charts are the most common way of presenting project information.  They are simple to understand and easy to modify.  The most widely used bar-chart in project management is the Gantt Chart.  A simple version of the Gantt chart lists the project activities against time.  The more complex versions of the Gantt chart may include the following project elements/activities:  

responsibilities, 

events, 

milestones, 

projected versus completed activities, 

critical path analysis, 

parallel activities, etc. 

Scheduling

Scheduling consists of the following steps: 

1. activity listing, 

2. resource allocation, 

3. sequencing, and 

4. taking corrective action. 

The questions to be asked in scheduling are as follows:

Activity listing

What specific activities must be carried out or things must be done, and how must they be carried out / done, to achieve the project objectives?

Resource allocation

Who will carry out each activity listed, and what other resources will they need to carry out the activities i.e. money, equipment, advice etc.?

Sequencing

How long should each activity take?  

What other activities must be completed before this activity takes place?  

When must this activity start and by when must it be completed?  

What is the best sequence for activities to take place?

Taking corrective action: 

Which activities have been completed and which activities have not been completed that should have been completed?  

Why have they not been completed and what must be done to get them back on schedule?  

What resources have been used?  

Has too much of any resource been used e.g. money?  

Why has too much been used and what must be done to get planned resource utilisation back on track?

Project Management Tools

Mind Maps

Work Breakdown Structure

Computer project management packages

Gantt Charts

PERT diagrams

Scheduling analysis sheets

Spread sheets

Budget administration forms

Trade-off analysis

Fundamental tracking forms

Specific filing system for documentation

E-mail and internet usage

Word processing

Computer software

Some points to ponder before selecting computer software.

What is the size of the project

How many activities will you need to plot

Will you be using a significant number of resources

Will time lines be fixed or flexible

What reports need to be generated

How user friendly must the software be

How flexible are its applications and can you plot multiple sub-projects

Is the software equally strong on planning, budgeting and monitoring

Is the software compatible with your computer - its speed, hard disk capacity, RAM size and operating system

What kind of support and back-up will be provided by the software house.

What project planning software can do for you

Help you develop planning tools such as Gantt charts and PERT diagrams

Help you calculate critical paths

Make changes easily to these planning tools

Assist with the design of schedules and budgets

Store project information

Update information

Help you experiment with different planning scenarios 

Allow you to view information before printing

Assist you to identify over-scheduling or duplication of activities

Produce reports

What project planning software cannot do for you

Identify and define projects

Set objectives

Determine the elements which must be included in the budget

Set time limits

Set controls

Identify role-players and their responsibilities 

Identify environmental or political factors

PERT diagram

PERT is a method to analyse the tasks involved in completing a given project, especially the time needed to complete each task, and identifying the minimum time needed to complete the total project.

PERT was developed in the 1950’s, primarily to simplify the planning and scheduling of large and complex projects. It was able to incorporate uncertainty by making it possible to schedule a project not knowing precisely the details and durations of all the activities. It is more of an event-oriented technique rather than start- and completion-oriented, and is used more in R&D-type projects where not cost but time is a major factor.

The most famous part of PERT is the "PERT Networks", charts of timelines that interconnect. PERT is intended for very large-scale, one-time, complex, non-routine projects.

Conventions

A PERT chart is a tool that facilitates decision making; The first draft of a PERT chart will number its events sequentially in 10s (10, 20, 30, etc.) to allow the later insertion of additional events. 

Two consecutive events in a PERT chart are linked by activities, which are conventionally represented as arrows in the diagram above. 

The events are presented in a logical sequence and no activity can commence until its immediately preceding event is completed. 

The planner decides which milestones should be PERT events and also decides their “proper” sequence. 

A PERT chart may have multiple pages with many sub-tasks. 

PERT Charts are one of the tools used in the Earned Value Management Technique EVMT, used by many corporations today to track Earned Value. 

Terminology

A PERT event: is a point that marks the start or completion of one or more tasks. It consumes no time, and uses no resources. It marks the completion of one or more tasks, and is not “reached” until all of the activities leading to that event have been completed. 

A predecessor event: an event (or events) that immediately precedes some other event without any other events intervening. It may be the consequence of more than one activity. 

A successor event: an event (or events) that immediately follows some other event without any other events intervening. It may be the consequence of more than one activity. 

A PERT activity: is the actual performance of a task. It consumes time, it requires resources (such as labour, materials, space, machinery), and it can be understood as representing the time, effort, and resources required to move from one event to another. A PERT activity cannot be completed until the event preceding it has occurred. 

Optimistic time (O): the minimum possible time required to accomplish a task, assuming everything proceeds better than is normally expected 

Pessimistic time (P): the maximum possible time required to accomplish a task, assuming everything goes wrong (but excluding major catastrophes). 

Most likely time (M): the best estimate of the time required to accomplish a task, assuming everything proceeds as normal. 

Expected time (TE): the best estimate of the time required to accomplish a task, assuming everything proceeds as normal (the implication being that the expected time is the average time the task would require if the task were repeated on a number of occasions over an extended period of time). 

TE = (O + 4M + P) ÷ 6 

Critical Path: the longest possible continuous pathway taken from the initial event to the terminal event. It determines the total calendar time required for the project; and, therefore, any time delays along the critical path will delay the reaching of the terminal event by at least the same amount. 

Lead time: the time by which a predecessor event must be completed in order to allow sufficient time for the activities that must elapse before a specific PERT event is reached to be completed. 

Lag time: the earliest time by which a successor event can follow a specific PERT event. 

Slack: the slack of an event is a measure of the excess time and resources available in achieving this event. Positive slack(+) would indicate ahead of schedule; negative slack would indicate behind schedule; and zero slack would indicate on schedule. 
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By itself, the network diagram pictured on the next page does not give much more information than a Gantt chart; however, it can be expanded to display more information. The most common information shown is:

The activity name 

The normal duration time 

The early start time (ES) 

The early finish time (EF) 

The late start time (LS) 

The late finish time (LF) 

The slack 
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Gantt chart

A Gantt chart is a popular type of bar chart that illustrates a project schedule. Gantt charts illustrate the start and finish dates of the terminal elements and summary elements of a project. Terminal elements and summary elements comprise the work breakdown structure of the project. Some Gantt charts also show the dependency (i.e., precedence network) relationships between activities.

The first Gantt Chart was actually developed by Karol Adamiecki, under the name Harmonogram. As Adamiecki did not publish his chart until 1931, this famous chart bears Gantt's name. Henry Gantt (1861-1919) designed his chart in 1910. 

In the 1980s, personal computers eased the creation and editing of elaborate Gantt charts. These desktop applications were primarily intended for project managers and project schedulers. In the late 1990s and early 2000s, Gantt charts became a common feature of web-based applications, including collaborative groupware.

Advantages and limitations

Gantt charts have become a common technique for representing the phases and activities of a project work breakdown structure (WBS), so they can be understood by a wide audience.

A common error made by those who equate Gantt chart design with project design is that they attempt to define the project work breakdown structure at the same time that they define schedule activities. This practice makes it very difficult to follow the 100% Rule Instead the WBS should be fully defined to follow the 100% Rule, then the project schedule can be designed.

Although a Gantt chart is easily comprehended for small projects that fit on a single sheet or screen, they can become quite unwieldy for projects with more than about 30 activities. Larger Gantt charts may not be suitable for most computer displays. A related criticism is that Gantt charts communicate relatively little information per unit area of display. That is, projects are often considerably more complex than can be communicated effectively with a Gantt chart.

Gantt charts only represent part of the triple constraints of projects, because they focus primarily on schedule management. Moreover, Gantt charts do not represent the size of a project or the relative size of work elements, therefore the magnitude of a behind-schedule condition is easily miscommunicated. If two projects are the same number of days behind schedule, the larger project has a larger impact on resource utilization, yet the Gantt does not represent this difference.

Although project management software can show schedule dependencies as lines between activities, displaying a large number of dependencies may result in a cluttered or unreadable chart.

Because the horizontal bars of a Gantt chart have a fixed height, they can misrepresent the time-phased workload (resource requirements) of a project. In the example shown in this article, Activities E and G appear to be the same size, but in reality they may be orders of magnitude different. A related criticism is that all activities of a Gantt chart show planned workload as constant. In practice, many activities (especially summary elements) have front-loaded or back-loaded work plans, so a Gantt chart with percent-complete shading may actually miscommunicate the true schedule performance status.
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A Gantt chart created using OmniPlan. Note (1) the critical path is highlighted, (2) the slack is not specifically indicated on task 5 (d), though it can b observed on tasks 3 and 7 (b and f)

Gantt chart created using Microsoft Project (MSP). Note  the slack is the black lines connected to non-critical activities
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Work Breakdown Structure (WBS)

The activity referred to as creating a WBS involves “subdividing the major project deliverables into smaller more manageable components” (PMBOK, 1996:52).  

The Work Breakdown Structure (WBS) is one of the most common project planning tools used to divide and structure a project into smaller and detailed elements, which are specific and manageable.  A WBS enables a project manager to:

See the total project as a sum of the smaller units 

Design various schedules

Establish responsibilities and accountabilities

Develop costs and budgets

Monitor finance, resources, time, quality, risk, performance and overall implementation of a project

Common pitfalls and misconceptions

A WBS is not an exhaustive list of work. It is instead a comprehensive classification of project scope.

A WBS is not a project plan or a project schedule and it is not a chronological listing. 

A WBS is not an organizational hierarchy.

WBS updates require formal change control. This is another reason why a WBS should be outcome-oriented and not be prescriptive of methods.




Preparation Control Chart

The Preparation Control Chart prepares project management for possible mishaps or unplanned changes to a project. The Preparation Control Chart lists the possibilities of what could go wrong in a project and provides alternative methods or ways to resolve these issues if, and as they occur. This chart improves the opportunity for timely and well‑executed responses to new circumstances and conditions affecting a project's agenda.

Events Control Chart

The Events Control Chart lays out a broad picture of completed tasks or activities as they take place and monitors the progress of a project by comparing actual completion dates with planned completion dates. This chart provides an informative summary of a project's progress and indicates whether planned completion dates for specified tasks are on target or whether any such tasks require extra time

Budget Control Chart

The Budget Control Chart compares the progress of actual. project costs with estimated project costs. This chart is used to keep relevant costs in line with what can be afforded and warns project management of possible price or cost escalation's which may require a readjustment in the overall budget or a change in task priorities

Product breakdown structure 

A product breakdown structure (PBS) is an exhaustive, hierarchical tree structure of components that make up an item, arranged in whole-part relationship.

A PBS can help clarify what is to be delivered by the project and can help build a work breakdown structure.

PBS of a computer:

Main unit 

Housing 

Motherboard 

CPU 

RAM chips 

FDD 

HDD 

Video card 

Sound card 

Network card 

LPT port card 

Monitor 

CRT 

Housing 

Electronic components 

Mouse 

Body 

Marble 

Cable 

Keyboard 

Responsibility assignment matrix

Responsibility assignment matrix (RAM) is typically used to link activities to resources to ensure that the scope's components are each assigned to an individual or team. One type of RAM is based on the RACI format (Responsible, Accountable, Consult and Inform). This type of RAM is called a RACI chart, because it assigns the role that the resource is to play for each given activity. 

A table is drawn, usually with Activities on the vertical edge (Work Breakdown Structure or WBS) and Resources on the horizontal edge (Organization Breakdown Structure). Not every resource will have an entry for every activity. 

As an illustration, please consider this simple chart:

	ACTIVITIES
	George
	Glenda
	Tom
	Susan
	Mary
	Craig

	Investigate
	R
	A
	I
	C
	C
	

	Design SW
	I
	A
	C
	
	
	R

	UAT Plan
	R
	A
	I
	
	
	C

	Phase Signoff
	R
	A
	I
	C
	C
	C


USE PROJECT MANAGEMENT TOOLS AND TECHNIQUES

Outcome 

Use a range of project management tools and techniques

Assessment criteria

A range of project management tools and techniques are used in accordance with established standards and procedures
Output of project management tools and techniques meet individual, team and organisational needs/requirements
Time and Planning Processes

A lot of time is spent on planning a project, sometimes the planning process takes just as long or even longer than the actual implementation of the project.  Although this will be done by your manager, you have to know how it works.  Some time and project planning processes (which are inextricably linked) are given below:

Determine the cost of time (Include salaries, office space, equipment, resources and profit. Calculate an hourly rate.)

Plan the project

Specifications (Get clarity on all aspects of the project and ensure that the specifications are realistic in terms of the conception of the project, who relates to whom, how and when tasks are ‘handed over’, what time scales are planned and whether they are realistic or even possible, what other tasks, functions or projects may impact on your project delivery, and exactly what resources are required, how they will be acquired and by whom)

Milestones (Determine milestones, that is, manageable tasks)

Compile task list (Work out interdependencies between tasks which tasks rely on another to be completed, etc.)

Estimate time (Remember that tasks usually take longer than we initially think. Allow for delays, hitches, and for other projects or groups to impact on your time management.)

Scheduling (Use the scheduling tools that are available and remember that schedules are guides that may need to be adjusted as the reality of project challenges arise.)

Clarify tasks (Rather establish upfront what is expected than discover that you have concentrated on peripheral aspects.  Questions that you could ask in this regard are:

What is the purpose of the task or activity?

What are the measures of success?

What is exceptional performance?

What are the priorities and deadlines?

What resources are available?

What costs are acceptable?

How does this relate to other people, projects and programmes?

Monitor progress (This is a key aspect of project planning and time management.  Information gleaned should be communicated timeously. For example, if a project is falling behind time wise or spending too much money, the reasons should be established, solutions found or alternative actions planned.) 

Planning time

Another critical planning parameter is the time limits set for each task so that the project is finished by a planned completion date. When planning for time,, the following considerations must be taken into account:

The duration or time that should be spent on each step; the earliest time when a task should start, and the latest time a task should start.

However, it is difficult to finalise a specific time period for each task. Some approaches include reviewing the time periods required for other projects of a similar nature and considering their breakdowns or simply by If guestimating" ‑ guessing and estimating the start and completion dates!

A time scheduler is often applied to estimate these dates.  A practical method for planning time visually is by charts. One way to display planned task times or the project schedule is the Gantt Chart.

A Time Estimation Method

Correctly estimating the time required for projects is an enormously challenging task.  The more knowledge and experience that a project manager has on similar or related projects, the better.  Historical data available from earlier projects may also assist.  The project manager or project team have to estimate time, and the more informed the decision, the better.  The tool given below (as set out in Keeling, 2000:154-155) is a simple mathematical model that can be used to estimate the probable duration of an activity, taking a range of possibilities into account.

The Time Scheduler – a formula

Three time estimates are required to calculate the duration of an activity. They are:

to = 
the shortest or most optimistic duration (the least amount of time you think is needed to complete the project)
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tm = 
the most likely duration (the amount of time you think is needed to complete the project

tp = 
the longest or most pessimistic duration (the most amount of time you think is needed to complete the project)

The calculation assumes that errors will fall within a normal distribution curve to produce:

te = the calculated estimate of time

The calculation is:

te= to +4tm +tp
              6

If, in the project manager’s experience, the time expenditure on a particular type of project has been characterised by delays and lags, then a more accurate estimate of time required could be obtained by adjusting the formula as follows: 

te= to +3tm +2tp
              6

You are now going to practise estimating time spent on a project.

Formative Assessment time calculations

Calculate the following for errors that will fall in a normal distribution curve:

to = 3 months

tm = 4 months

tp = 5 months

Use the same figures and calculate the duration of a project where you suspect that there will be more delays.

Identify an activity that needs to be completed (e.g. re-tiling a bathroom, or painting the offices).  Now, based on your experience of similar projects, assign values to 

to,________________

tm,_______________

tp.________________

(Remember that all the values must be the same type e.g. either hours or days or weeks.)

Calculate the optimistic finishing time of the project and the pessimistic finishing time of the project, using the appropriate formula in each case.

a)   te= to +4tm +tp
                   6

b)   te= to +3tm +2tp
                    6

Control Charts
It is important to set the criteria or standards against which a project's progress can be measured. This tells us whether a project is progressing satisfactorily or identifies emerging problems. Reference to specific standards will be listed in a document called the Project Breakdown Structure and these standards must be closely adhered to during a project's actual implementation. Not following these standards could result in a project's failure!

A project's overall progress is usually monitored by graphical indicators. Other charts which monitor project standards are the:

Preparation Control Chart

Events Control Chart, and

Budget Control Chart. 

Each chart is described below.

Preparation Control Chart

The Preparation Control Chart prepares project management for possible mishaps or unplanned changes to a project. The Preparation Control Chart lists the possibilities of what could go wrong in a project and provides alternative methods or ways to resolve these issues if, and as they occur. This chart improves the opportunity for timely and well‑executed responses to new circumstances and conditions affecting a project's agenda.

	Critical Success Factors
	Risks / Possible Problem Areas
	Solutions and Action Plans

	Supply of labour
	Lack of unskilled labour

Labour unrest
	Pre-employment skills testing 

Skills Training

IR training for managers and supervisors

	Safety
	Injuries

Accidents
	Safety training

Safety officer/s employed

	Supply of materials
	Raw materials not available

Cash Flow
	Purchasing dept. to source at least 3 supplies for each item required

Orders to be placed in advance

Cash flow budget to be compiled

All debtors to be collected timeously


Events Control Chart

The Events Control Chart lays out a broad picture of completed tasks or activities as they take place and monitors the progress of a project by comparing actual completion dates with planned completion dates. This chart provides an informative summary of a project's progress and indicates whether planned completion dates for specified tasks are on target or whether any such tasks require extra time.

	Milestone No.
	Scheduled date
	Anticipated date
	Achieved date
	Notes

	1
	1.2.2001
	-
	1.3.2001
	Delays on signing the lease for the premises

	2
	7.2.2001
	26.2.2001
	15.3.2001
	Signing off a layout plan for new offices delayed because of inability to get the decision makers together

	3
	1.4.2001
	1.5.2001
	1.6.2001
	Move into new offices


Resource and cost planning

A project manager is continuously challenged to implement a project within the determined time, resources, costs, and quality.  Resource planning may be defined as forecasting the resources, both human and material, that are necessary to implement the project successfully.  The resource planning is performed within the predetermined time and budget factors. 

Resource planning is connected with all project activities.  Changing resource availability affects the duration of the activity.  The important issues to consider when planning resources are as follows:

Determining the resources available inside and outside the organisation

Anticipation for absenteeism, sickness, etc. (often 25%)

Multiskilled project staff / Interchangeability 

Multiple projects

Availability of resources during certain time periods (public holidays, seasons, market supply and demand, etc)

Changing resource allocations, prioritisation of critical activities, increasing / reducing resource availability to meet deadlines / costs (incentives, overtime, work-shifts, subcontracting)

Use of resource bar-charts and histograms for visual display and easy monitoring

An example of a resource bar chart is presented below:
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Task or activity
	Resource type
	Week

1
	Week

 2
	Week

 3
	Week 

4
	Week 

5
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100
	Equipment
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	102
	Engineer
	
	
	
	
	

	103
	
	
	
	
	
	

	104
	Transport 
	
	
	
	
	

	…
	
	
	
	
	
	


Budgeting

Although resources such as people and equipment are crucial ingredients for successful project implementation, they can be assembled only if finances allow.  Managing project finance is therefore one of the major roles and responsibilities of the project manager.  

The major activities of project managers in relation to project finance may be summarised as follows:

Budgeting

Cost control

Making budget adjustments

Budgeting may be defined as estimating the cost of project activities.  The budgeting process is an integral part of a project planning process - WBS, estimates, schedules, critical path analysis, etc.  Cost control involves the management of a project cash-flow, which represents the flow of funds in and out of the project i.e. income and expenditure.  

Budget Control Chart

The Budget Control Chart compares the progress of actual. project costs with estimated project costs. This chart is used to keep relevant costs in line with what can be afforded and warns project management of possible price or cost escalation's which may require a readjustment in the overall budget or a change in task priorities.

	Milestone No.
	Budgeted Cost
	Anticipated Cost
	Actual Cost
	Notes

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 


An example of a consultant’s work plan based on a Skills Audit Proposal for a department

	
	Weeks

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

	Preparatory phase

· Meeting with the Department and contract finalisation

· Project team establishment and development

· Detailed work plan development
	
	
	
	
	
	
	
	
	
	
	
	

	Implementation phase

· Identification of the job categories and staff members to be assessed

· Determination of the existing competencies of all the relevant staff

· Determination of the required competencies for proposed restructured jobs

· Gap analysis: assessing the difference between the existing and required job competencies

· Determination of the possible matches of required and existing competencies

· Development of the most appropriate training and development strategy to overcome competency gaps
	
	
	
	
	
	
	
	
	
	
	
	

	Completion phase

· Production of a comprehensive report

· Presentation to the Department
	
	
	
	
	
	
	
	
	
	
	
	


Example of a consultant’s budget based on a Skills Audit Proposal for a department

	Activities
	Costing
	Total

	Preparatory phase

· Meeting with the Department and contract finalisation

· Project team establishment and development (workshop)

· Detailed work plan development
	· 0

· 8 hrs x R250/hr

· 24 hrs x R250/hr
	8 000.00

	Implementation phase

· Identification of the job categories and staff members to be assessed

· Determination of the existing competencies of all the relevant staff

· Determination of the required competencies for proposed restructured jobs

· Gap analysis: assessing the difference between the existing and required job competencies

· Determination of the possible matches of required and existing competencies

· Development of appropriate training and development strategy 
	· 40 hrs x 5 consultants x R250/hr

· 4 weeks x 40 hrs x 5 consultants x R250/hr

· 40 hrs x R250

· 40 hrs x 5 consultants x R250/hr

· 40 hrs x 5 consultants x R250/hr

· 40 hrs x R250/hr
	360 000.00

	Completion phase

· Production of a comprehensive report

· Presentation to the Department
	· 80 hrs x R250/hr

· 8 hrs x R250/hr
	22 000.00

	Travel

· 5 Regions and 27 areas

· 4 trips to Mafikeng (Provincial Head Office)

· 3 trips to Pretoria
	· Estimated 27 areas x 400 km (return) x 2 trips x R1.5/km

· 650 km x 4 x R1.5/km

· 120 x 3 x R1.5/km
	36 840.00

	Accommodation

· 5 consultants x 20 days (in five Regions)
	· R350/day x 5 pple x 20 days
	35 000.00

	Project management and administration fee: logistics, meeting and workshop facilitation, stationery, telephone, printing, and unforeseen costs
	· 5 % of the budget
	23 092.00

	
	
	

	Total
	
	484 932.00


Both the Events Control Chart and the Budget Control Chart can be included in the Preparation Control Chart if more money or time is needed during the course of a project. These charts must be updated regularly so that a realistic picture of a project's progress is maintained.

Create Work Breakdown Structure (WBS)

The activity referred to as creating a WBS involves “subdividing the major project deliverables into smaller more manageable components” (PMBOK, 1996:52).  

The Work Breakdown Structure (WBS) is one of the most common project planning tools used to divide and structure a project into smaller and detailed elements, which are specific and manageable.  A WBS enables a project manager to:

See the total project as a sum of the smaller units 

Design various schedules

Establish responsibilities and accountabilities

Develop costs and budgets

Monitor finance, resources, time, quality, risk, performance and overall implementation of a project

A WBS may be used to plan and present graphically:

Goals, objectives, activities, and indicators of success

Project structure (authorities, accountabilities, and responsibilities)

Budget structure (cost centres, suppliers)

Project time

Decision making process

Some examples of graphic presentations of the WBS are presented below.   
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	Activity
	Responsibility
	Timeframe
	Resource required
	Budget
	Indicator of success
	Assumption

	Purchase computer
	Steven
	03 July – 10 July 
	List of PC vendors
	R10 000
	Computer up and running
	Computers available at that price

	…
	
	
	
	
	
	

	…
	
	
	
	
	
	

	…
	
	
	
	
	
	

	…
	
	
	
	
	
	


There are many methods of sub-dividing the scope of work – your imagination is the only limiting factor.  The best methods are the ones that work for you and you may use more than one method as the project progresses.

Example of the horizontal format:


[image: image5]
Example of a vertical format (more suited to projects, which have several items at the second layer)
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Example of a cost breakdown structure (CBS).  This represents the financial breakdown of the project into budgets per designated area
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Example of a location breakdown structure:
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Network Diagram

Network Diagram: A graphic tool for depicting the sequence and relationships between tasks in a project. PERT Diagram, Critical Path Diagram, Arrow Diagram, Precedence Diagram are all forms of network diagrams

The Gantt Chart

Gantt charts are project planning tools that can be used to represent the timing of tasks required to complete a project. Because Gantt charts are simple to understand and easy to construct, they are used by most project managers for all but the most complex projects. 

The chart works on a grid system: a vertical axis for activities an a horizontal line, which indicates time.  The grid allows you to see what has to be done and when each activity starts and finishes.  It allows you to see parallel activities, which in turn allows you to determine the project's critical path and total duration.

A Gantt chart can be produced manually, but also lends itself well to a computer application.  Plotting a Gantt chart on a computer allows you to update the plan easily.

In a Gantt chart, each task takes up one row. Dates run along the top in increments of days, weeks or months, depending on the total length of the project. 

The expected time for each task is represented by a horizontal bar whose left end marks the expected beginning of the task and whose right end marks the expected completion date. Tasks may run sequentially, in parallel or overlapping. 

As the project progresses, the chart is updated by filling in the bars to a length proportional to the fraction of work that has been accomplished on the task. This way, one can get a quick reading of project progress by drawing a vertical line through the chart at the current date. Completed tasks lie to the left of the line and are completely filled in. Current tasks cross the line and are behind schedule if their filled-in section is to the left of the line and ahead of schedule if the filled-in section stops to the right of the line. Future tasks lie completely to the right of the line. 

In constructing a Gantt chart, keep the tasks to a manageable number (no more than 15 or 20) so that the chart fits on a single page. More complex projects may require subordinate charts which detail the timing of all the subtasks which make up one of the main tasks. For team projects, it often helps to have an additional column containing numbers or initials which identify who on the team is responsible for the task. 

Often the project has important events which you would like to appear on the project timeline, but which are not tasks. For example, you may wish to highlight when a prototype is complete or the date of a design review. You enter these on a Gantt chart as "milestone" events and mark them with a special symbol, often an upside-down triangle. 

The Gantt Chart displays projects where tasks are largely independent of each other. The Gantt Chart shows the tasks in a horizontal bar chart format which is a line representation of the activities which must be completed during a project's lifespan. A Gantt Chart is created by the following steps:

1. Listing the tasks required to complete a project,

2. Estimating the time needed for each task,

3. Creating a table with the lifespan time of the project displayed 
(horizontal) and the list of tasks in order of (vertical), priority ,

4. Drawing a line for each task starting at the planned beginning date and ending with the expected completion date

5. Where task dates can be flexible, then drawing a dotted line to show the leeway for start and end dates.

A Gantt chart lists tasks in a project on a timeline with their interdependencies. It often also shows who is responsible for what task. It is especially useful for planning tasks in a project, and monitoring progress as the project goes on. Gantt charts emphasise time rather than task relationships.

Gantt Charts are useful for simple projects when tasks are not interlinked. More complex and interdependent activities are better displayed by a PERT Chart.
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Programme Evaluation And Review Technique (PERT)

The Programme Evaluation and Review Technique or PERT, as it is more commonly known, is useful for projects which 'involve a number of complex and interdependent tasks. 

A PERT chart therefore is a project management tool used to schedule, organize, and coordinate tasks within a project. 

Programme evaluation and review technique (PERT) charts, sometimes called network charts or logic diagrams, are flow charts used to display project schedules that depict tasks and the dependencies between the tasks.  This flow chart plots the relationships between tasks that are necessary to complete the project.

The diagram uses the following components:

a) Events - the launch and end dates of each activity.  Events are drawn as circles on the flow chart (nodes)

b) Activities or tasks - the processes required to complete the events which are shown as arrows

c) Non-activities – no work is required for them and these are shown as dotted lines

Events and activities are therefore the actions (or tasks) of a project, while non‑activities symbolise non‑actions and link dependencies between two actions. As with Gantt Charts, the dotted lines represent the slack time or extra time that can be afforded to complete a particular task.

A completed network diagram will show activities, interdependencies and time scales for the tasks of a project.  The diagram allows you to show the variances that can occur in a project schedule.

Typically the nodes are divided into three and represent the number of the activity, the earliest event time and the latest event time as illustrated below.

Example of a node for a network diagram

 SHAPE  \* MERGEFORMAT 



A critical path can be included to show the essential steps required in order of priority. A critical path is calculated by:

Establishing the sequence of tasks that best fit the time and money constraints, and

Identifying the tasks most critical for the completion of each stage of the project.

A critical path is therefore 

the longest path (time) through the network

the shortest project completion time

Activities on the critical path are called critical activities

A critical path is useful in the case of limited time or scarce resources.

The critical path for the project is shown as the horizontal series of tasks.  Like Gantt Charts, PERT charts need to be redone often during a project as schedules are revised.  Hence, effective use of PERT charts really demands computer support.

The methodology for preparing PERT schedules involves the following steps:

1. List activities to be performed

2. Place these activities in order of precedence thus identifying the interrelationships

3. Estimate the time required for each step

4. Link the activities by non-activity lines

5. Number each task in order of priority

6. Draw separate paths for steps that are undertaken at the same time

7. Remember that the length of the arrow representing activities indicates the time required

8. Review of the diagram with the line managers in order to obtain their assurance that neither too many nor too few activities are identified and that the interrelationships are correct

Although PERT allows a large amount of sophisticated data to be represented in a well-organised diagram from which both the project manager and the team can make decisions, before accepting a PERT system, management must perform a trade-off study to determine if the results are worth the cost of implementing and maintaining such a management tool.  The criticism that most people discover when using PERT includes:

1. Time and labour intensive effort is required

2. Upper-level management decision-making ability is reduced

3. The need for so much detail may not be essential

A PERT chart presents a graphic illustration of a project as a network diagram consisting of numbered nodes (either circles or rectangles) representing events, or milestones in the project linked by labelled vectors (directional lines) representing tasks in the project.   A PERT chart looks more like a flow chart and concentrates on the relationships between tasks (especially their dependencies) and less on the timeline. PERT charts emphasise task relationships rather than time.




If we look at the PERT chart on the next page, we will see the following:

The direction of the arrows on the lines indicates the sequence of tasks. In the diagram, for example, the tasks between nodes 1, 2, 4, 8, and 10 must be completed in sequence. These are called dependent or serial tasks. 

The tasks between nodes 1 and 2, and nodes 1 and 3 are not dependent on the completion of one to start the other and can be undertaken simultaneously. These tasks are called parallel or concurrent tasks. 

Tasks that must be completed in sequence but that don't require resources or completion time are considered to have event dependency. These are represented by dotted lines with arrows and are called dummy activities. For example, the dashed arrow linking nodes 6 and 9 indicates that the system files must be converted before the user test can take place, but that the resources and time required to prepare for the user test (writing the user manual and user training) are on another path. Numbers on the opposite sides of the vectors indicate the time allotted for the task. 
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The critical path concept

The critical path method (CPM), which utilises PERT Charts, was invented by project managers in the early 1950’s.

The PERT chart example on the previous page shows the relationship between each activity.  No activity can begin before its preceding activities are completed.  The precedents are the activities that the arrows come from.  The time (in days) for each activity in this instance is noted in its box (for example Patient Teaching has an expected time of T=2 days).

These relationships create pathways through the process.  Summing the times along each pathway gives the pathway’s length or duration.  The longest pathway is the critical pathway.  The process cannot end before the critical pathway ends.

In the diagram on previous pages the critical pathway consists of bold faced boxes, whereas parallel activities are in non bolded boxes.  In this example, which is highly simplified, the expected length of time is 12 days.

Variances in the critical path will impact on the overall completion of the project.  For example, a variance in the second block of the PERT chart, “Get patient out of bed”, will impact on the ultimate duration of the critical path.  Variances in the parallel activities do not necessarily impact on the overall completion date.

PERT charts also make a great “what if …” tool during pathway design.  The process also helps people to think in parallel.  For example one can ask, “Do I really need to wait for respiratory to finish before I start my job?”

The difference between PERT and CPM is in the times for each activity or outcome.  CPM simply takes the expected (usually average) time, whereas PERT uses the following to calculate duration:

· the best case

· the expected case

· the worst case

Average time = (best case + (4 x expected case) + worst case)/6

This extends the possible analyses to explore best case versus worst case patients.  Who are they?  Why are they Best/Worst case?  Can (should) we create separate pathways for the three groups?  How can we improve worst case patients or learn from best case patients?  What if ….? 

These are the questions that PERT can answer.

As with Gantt Charts, PERT Charts and Critical Path Analysis help you to plan all tasks that must be completed as part of a project.  They act as the basis both for preparation of a schedule and resource planning.  During management of a project, they allow you to monitor achievement of project goals.  They help you to see where remedial actions need to be taken to get a project back on course.

RACI diagram

A RACI diagram is used to describe the roles and responsibilities of various teams or people in delivering a project. It is especially useful in clarifying roles and responsibilities in cross-functional/departmental projects and initiatives.

Methodology

The RACI diagram splits project tasks into four participatory responsibility types, which are then assigned to different roles in the project. These responsibilities types make up the acronym RACI.

Responsible - Those who do work to achieve the task. There can be multiple resources responsible. 

Accountable - The resource ultimately accountable for the completion of the task. There must be exactly one A specified for each task. 

Consulted - Those whose opinions are sought. Two-way communication. 

Informed - Those who are kept up-to-date on progress. One-way communication. 

It is generally recommended that each role in the project for each task receive at most one of the participatory role types. Although some companies and organizations do allow, for example, double participatory types, this generally implies that the roles have not yet been truly resolved and so impedes the value of the RACI approach in clarifing each role on each task.

There are a number of variations to this scheme, some adding additional roles, another changing the R and A definitions; see below under Variations.

Example

The following is an example of a RACI Diagram, showing how individual tasks are assigned to different roles.





In the example, the Business Owner is Accountable in communicating Business Policy and must inform the Business Program Manager and Business Process Manager.

Create a Gantt chart in Excel

There are many ways to create a Gantt chart. For example, Microsoft Project, a task-planning program, makes it easy to track and chart project timelines with a built-in Gantt chart view. Another option is to use Excel. Excel does not contain a built-in Gantt chart format; however, you can create a Gantt chart in Excel by customizing the stacked bar chart type.

Follow the steps below to create a Gantt chart like the following example.
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Step 1: enter the sample data
1. Open a new worksheet in Excel and enter the following values in cells A1 through D6: 

	
	A
	B
	C
	D

	1
	
	Start Date
	Completed
	Remaining

	2
	Task 1
	08/01/2000
	205
	10

	3
	Task 2
	10/15/2000
	200
	120

	4
	Task 3
	12/15/2000
	140
	200

	5
	Task 4
	02/06/01
	44
	345

	6
	Task 5
	05/06/01
	0
	380


NoteThe values in columns C and D (Completed and Remaining) represent numbers of days.

2. Select cell B2 and format with the date format you want to use for the chart by clicking Cells on the Format menu, and then clicking the Number tab. Click Date in the Category list, and select the format you want to use in the Type list. 

Step 2: create a stacked bar chart

1. Select cells A1:D6 and click Chart Wizard. 

2. In step 1, click Bar under Chart Type, and then click the Stacked Bar sub-type (you can see the name of each chart sub-type at the bottom of the dialog box). 

3. Click Next, Next, and then Finish. 

Step 3: make the chart look like a Gantt chart

1. Double-click the first series in the chart. This is the series for Start Date. If default colours are set in Excel 2002, this series is blue. 

2. On the Patterns tab of the Format Data Series dialog box, click None for Border and None for Area, and then click OK. 

3. Double-click the category (x) axis, which in a bar chart is the vertical axis. (In a bar chart, the traditional x and y axes are reversed.) Click the Scale tab, and select the Categories in reverse order check box. 

4. Click the Font tab, click 8 under Size, and then click OK. 

5. Double-click the value (y) axis, which in a bar chart is the horizontal axis. After completing the last step, this axis should be located at the top of the chart plot area. Click the Scale tab and type the following values in the appropriate boxes: 

Minimum: 36739
Maximum: 37441

Major unit: 61
Minor unit: 1
These values are serial numbers that represent the dates to be used for the value (y) axis. The minimum value 36739 represents the date August 1, 2000. The maximum value 37441 represents the date July 4, 2002. The major unit of 61 represents about two months, while the minor unit represents one day. To see the serial number for a date, enter the date in a cell, and then format that cell with the General number format.

6. Also on the Scale tab, select the Category (X) axis crosses at maximum value check box.

7. Click the Alignment tab, and under Orientation, type 45 in the Degrees box. 

8. Click the Font tab, and under Font style, click Bold. Under Size, click 8, and then click OK. 

9. Right-click the legend, and click Format Legend on the shortcut menu. 

10. Click the Placement tab, and click Bottom. 

11. Within the legend, click Start Date so that it is selected, and then press DELETE. 

After completing these steps, you should have a chart that looks similar to the example. You may need to resize the chart using the mouse to see all of the labels present in the chart. Additional formatting can be added as needed.

TAKE CORRECTIVE ACTION

Outcome 

Apply corrective action steps where project management tools and techniques usage problems occur

Assessment criteria

Problems with the usage of project management tools and techniques are identified against project requirements
Possible solutions are identified and discussed in consultation with higher authority

Authorised / agreed solutions are implemented according to agreed steps

Monitor performance

Monitoring a project's performance ensures that the project goal and objectives set out during the Project Identification phase are being achieved during its implementation. Monitoring measures the progress of a project as it is implemented and provides an early warning to project management about potential or developing problems. Monitoring therefore confirms the satisfactory progress of a project.

You will use the charts developed to monitor and measure the activities of the project as they happen.

As with the other stages of the Project Implementation phase, monitoring should be as simple as possible in order to avoid unrealistic or inadequate measures which may slow or halt the project altogether. 

Proper monitoring prepares project management for corrective action to respond to unplanned events timeously and, by setting efficient performance standards, to respond effectively.

Monitoring methods allow the project manager to follow the progress of important tasks as they evolve during the implementation phase without having to stop a project before its completion in order to evaluate the progress of the project. 

Popular monitoring methods include:

Observation of what is happening as the project activities get underway on a random basis. This involves asking questions to other project team members about a project's activities and keeping up‑to‑date with the project's progress through meetings and updating your charts.

Regular review of a project's progress on a periodic basis, for example twice a week. This involves comparing what was planned with what is taking place up to a point in time. Reviews should include a definition of the problems encountered and the methods applied to resolve them.  Once again, you will use your charts.

Scheduled evaluations confirm whether the standards or planning quality determined beforehand in the Project Breakdown Structure are being applied after each task is completed. This method compares the actual quality of project output or performance against the planned output or performance. Scheduled evaluations therefore involve interviews with other project team members or beneficiaries of the project.  After the scheduled evaluation, you will update your charts.

Effective monitoring usually involves a mixture of these approaches in practice and is complemented by the charts described in a previous section. Any method used to check a projects' progress can be described as a monitoring procedure.

Keeping up-to-date with a project’s progress depends on useful and precise information that is relevant to the project.  In part, good or useful information depends on performance evaluation.

Evaluating performance

Evaluation complements monitoring by reassessing the Project Breakdown structure as a project progresses. Where necessary, a project's objectives can be modified if an evaluation indicates that the existing objectives are inadequate or inappropriate. 

This does not mean that a project will have to be stopped but rather that alternatives will have to be considered so that the original or intended goal is ultimately achieved. For example, if during the early process of building a house monitoring procedures ‑followed by an evaluation ‑ indicate that the original design material is unavailable then alternative design materials will need to be considered and chosen.

Unfortunately, monitoring and evaluation are often seen as administrative tasks that simply become an information gathering exercise. If this data is not understood, becomes too complicated or is irrelevant then an evaluation can be a waste of time. Poor evaluations can lead to ill preparation which can further result in a project's failure. 

To avoid this possibility project management should be prepared and consider measures for regulating a project's progress.  This is why regulating procedures and change procedures are built into the project during the planning stages.

Regulating performance

At the outset it is useful to remember that no project is always perfectly on time, within the exact budget or complies precisely with set standards. However, a well planned and implemented project depends on a number of regulatory conditions or measures in case of unexpected conditions. As discussed in an earlier section, these measures should ensure that the project has the best possible opportunity to succeed. 

Subsequently, when regulating a project a number of conditions should be kept in mind, namely:

That the monitoring and evaluating techniques or approaches that are going to be applied be as simple as possible and that everyone involved in the project is committed to the techniques to monitor and evaluate. 

That important or relevant types of data required are clearly identified beforehand and closely correlated with the task objectives defined in the Project Identification stage, and

That the collection and evaluation of such information is not excessive in terms of financial costs and time.

In the course of regulating a project's progress however, issues specific to the planning elements of the Project Implementation phase may need to be considered, namely quality, time or cost issues

Examples of how to regulate each of these conditions follows.

Regulating a quality issue

In the event that quality or standards drop during the Project Implementation phase, for example by shortages in a particular type of material, project management will have to consider whether to:

Continue with the project,

Adopt the available alternative materials, and if so,

Consider how this change could affect the project's final outcome.

Regulating a time issue

If a project falls behind schedule project management will have to consider whether to:

Provide additional incentives, such as higher wages for shorter task times completed, or

Increase the overall budget so that more labour or skills can be hired for the remainder of the project.

Regulate a cost issue

In the case where actual expenses become greater than planned expenses project management will have to consider whether to:

Refine the objectives set out (for example building fewer houses than originally planned),

Include other sources of income (such as increasing the price of houses built for sale afterwards), or

Obtain more funding (loans and investments).[image: image15][image: image16][image: image17][image: image18][image: image19][image: image20][image: image21][image: image22][image: image23][image: image24][image: image25][image: image26][image: image27][image: image28][image: image29][image: image30][image: image31]
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1 = Nr of the activity


10 = Earliest event time/date
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