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INTRODUCTION
Welcome to the learning programme
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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
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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:
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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 120384

Unit Standard Title 

Develop a simple schedule to facilitate effective project execution 

NQF Level

4

Credits
8

Purpose

Learners accessing this standard will be 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. 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

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

A simple schedule may include but is not limited to milestones, activity, time, and resource (human and/or material and/or equipment) information

Schedule presentation may include but is not limited to being electronic and/or hand written

Schedules may include but are not limited to parts of a project or for the whole project

Many alternative terms are used for components of work. They may include but are not limited to activity, task, work package, job

The learners technical experience will dictate the level of participation in a project or sub-project

Representations of schedules may include but are not limited to Gantt (Bar) Chart, calendar, tables

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 the purpose and process of scheduling project activities

Assessment criteria

The purpose and importance of a schedule of activities on a project is described and explained with examples

Schedule development process is explained in accordance with established industry practices and with examples

The differences and implications of project completion within the shortest possible time and at specified due date are explained with examples

The use of a work breakdown structure in assisting the development of a schedule is explained with examples
Specific outcome 2: Define and gather information about project activities from technical (subject matter) experts and within own field of expertise

Assessment criteria

Activities specific to a project are identified and prioritised within objectives and scope of project

Specific project activities are identified and gathered from technical experts

Activities are documented at a level of detail to support further planning activities

Associated documents are updated to reflect identified activities

This may include work breakdown structures, task lists, project management plan documents, risk plan, quality plan and communication plan

Specific outcome 3: Develop a simple schedule for a project or part thereof

Assessment criteria

Activity dependencies are identified and recorded in agreed format

An activity sequence is produced and shown in a schedule

Time duration estimates for activities are sourced from responsible individuals

The schedule is updated with time duration estimates

Resources required for activities are identified, allocated to work and documented per activity according to agreed processes and formats

The project duration is determined and recorded in agreed format

Project schedule is presented to stakeholders in an agreed format: Schedule representation may include but not limited to Gantt/Bar charts, calendar, list with dates

Unit Standard Essential Embedded Knowledge

Processes and techniques to interpret a work break down structure

Scheduling activities

Time estimation and planning for project activities

Alternative methods of presenting a simple schedule

Allocation of resources to activities

Information gathering methods for project activities
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Critical Cross-field Outcomes (CCFO)

Identify and solve problems related to the scheduling of project activities

Work effectively with others in order to develop project schedules and responding to input from others regarding the scheduling activities

Collect, analyse, organise and critically evaluate information pertaining to scheduling project activities

Communicate effectively with relevant parties with reference to obtaining and disseminating data for scheduling project activities

Use science and technology to provide, produce and develop project activity schedules 

Demonstrate the world as a set of related systems understanding the impact of project scheduling on the overall success of the project execution
PURPOSE OF SCHEDULING

Outcome

Demonstrate an understanding of the purpose and process of scheduling project activities

Assessment criteria

The purpose and importance of a schedule of activities on a project is described and explained with examples

Schedule development process is explained in accordance with established industry practices and with examples

The differences and implications of project completion within the shortest possible time and at specified due date are explained with examples

The use of a work breakdown structure in assisting the development of a schedule is explained with examples
Developing a Strategy Framework

A Strategy Framework breaks a project down into tasks and reduces the possibility of overlooking essential steps or sub-objectives which must be completed during a project cycle. Each task is listed as a specific activity which project management must undertake in order to complete the project.

Tasks can be prioritised according to how essential they are. Categories of essentiality include: 

essential, 

not so essential, 

non‑essential, and

not necessary. 

This does not mean that tasks which fall within the last category (not necessary) are unnecessary but rather that if budget, time or other unpredictable constraints occur and the Strategy Framework needs to be changed then these tasks can be left out altogether without any lasting disruption to the project.

A Strategy Framework should broadly incorporate the following qualifies:

• The goal and sub-objectives of each task

• General resource commitments, and

• A general layout of planned schedules.

A more detailed breakdown of the task schedules and requirements is often necessary when planning quality. This is accomplished by a Project Break-down Structure.

Developing a Project Breakdown Structure

A Project Breakdown Structure is an analysis of the tasks listed in the Strategy Framework. Each task is broken down into sub‑tasks and all the relevant activities identified. Therefore the Project Breakdown Structure goes further than the Strategy Framework by detailing the process required to complete each task of the project. In particular, the Project Breakdown Structure identifies the necessary resources and standards or output quality to be fulfilled.

Useful questions to ask when developing a Project Breakdown Structure include:

What is the overall goal to be accomplished? 

What has to be done to meet this goal?

How can it be done?

From the project breakdown structure, a schedule of activities can be developed.

Purpose of a schedule 

A schedule is made up of a project’s work packages, showing the intended start and finish dates, the resources that will be used and sometimes even the costs involved for finishing the work package.  We can see that creating a comprehensive schedule is a difficult activity

.

A work package is also called a terminal element – the lowest element or activity that is shown in the WBS.   The work packages or terminal elements are also linked by dependencies.

The purpose of a schedule of activities is therefore to:

Specify the tasks (work) that must be carried out 

Who will be responsible for carrying out the tasks – employees

When the task should start and when it should finish

Are dependencies between tasks?  if so, the dependencies must be shown on the schedule 

What resources will be available to complete the tasks and who will supply the resources

What costs are involved

Without a schedule of activities chaos will be the result, as:

The people who have to do the work will not know what to do, how to do it, by when to do it and what resources they can use to do the work.

The Project manager will find it impossible to monitor progress of the project, how resources are used and when they will be available or whether activities are happening within budget. 

Nobody will know which tasks are linked by dependencies and this will cause stoppages and delays.

Industry practices regarding scheduling

The Project Management Institute (PMI) publishes the Project Management Body of Knowledge Guide in order to document and standardise generally accepted project management information and practices.
The international organisation for standardisation was founded in 1947.  They have issued the following standards to govern project management:

ISO 9000 – contains standards for quality management systems

ISO 10006 2003 - Quality management systems - Guidelines for quality management in projects 

The following international and local professional bodies are linked to project management and the standardisation of project processes and information:

Project Management Institute (PMI), 

Australian Institute of Project Management (AIPM), 

International Project Management Association (IPMA) 

Association for Project Management (APM)

Association for Construction Project Managers (ACPM)

Cost Engineering Association of South Africa (CEASA) 

Project Management South Africa (PMSA)

This means that when a schedule of activities is developed, it is advised to follow certain steps.  The scheduling activity should follow the guidelines as laid down by PMBOK, ISO as well as any local and international professional bodies.  This way, you can ensure that your schedules conform to accepted practice in industry. 

When scheduling activities, follow these steps:  

1. Identify major tasks and milestones to complete the project 

2. Identify tasks and sub-tasks that have to be carried out to achieve major tasks

3. prioritise tasks and sub-tasks

4. If possible, get the assistance of the project planning team to help you estimate the duration of each task, as well as their start and end dates. 

5. Identify tasks that are dependent on the completion of other tasks 

6. Assign resources to each task 

7. Make sure that you take note of any assumptions that were made and document them in the schedule 

8. Transfer the schedule to a scheduling tool, such as a Gantt or bar chart, a calendar or a table

9. Develop a project budget 

10. Present the schedule to the stakeholders for approval 

The shortest time VS the specified due date

A project effectively has two timelines: 

the shortest time in which activities can be completed if everything goes according to plan

and the specified due date estimated by the project manager, after taking into account delays and stoppages caused by the weather, machinery etc.  

In order to estimate the time in which activities can be completed, you will need the following information:

the usual duration of tasks, 

what happened in previous similar projects, 

what could cause delays, etc.  

From this information, s/he can calculate the project due date with reasonable accuracy 

How to estimate time

Keeling (2000:154-155) gives a mathematical model to assist in estimating the probable duration of an activity.  This model takes a range of possibilities into account.

According to this model, three time estimates are needed if you want to workout the duration of an activity with any reasonable accuracy:

The calculation is:

te= to +4tm +tp

6

where: 

to = the shortest or most optimistic duration –nothing goes wrong and all activities are completed as per the plan 

tm = the most likely duration – you use the average time that similar tasks normally take to complete, thereby taking into account that some tasks will be completed in a shorter period of time and others will take a longer time to complete.  

tp = the longest or most pessimistic duration – this assumes that all tasks will take longer than estimated to complete, due to delays and stoppages. 

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

te = the calculated estimate of time

If you are aware that a certain type of project is prone to problems and delays, the formula has to be adjusted to make sure that your time estimates are closer to the truth:  

te= to +3tm +2tp

6

Some more time concepts 

Lag time 

The delay between the finish of one activity and the start of the next activity, for example, after applying a base coat of paint on a wall, wait for the paint to dry before applying the next coat.

In the example below, the plans have been drawn up, but there is a delay of 2 days before the plans will be approved.  This is called lag time.



Lead time 

The time period that one activity can start before the end of the previous activity.



Activity 2 can start 2 days before Activity 1 is finished

For example, while painting the walls in the bedroom, the sanding of the walls in the lounge can start. 

The critical path

A critical path is 

the longest path (time) through the network

the shortest project completion time

Activities on the critical path are called critical activities

Use a work breakdown structure 

In order to effectively develop a schedule of activities, you have to start with the Work breakdown structure:

The WBS is developed by using a hierarchy (tree structure) where the project deliverables are broken down in each level to pieces of work that are more specific and measurable 

Because of this, the WBS makes it easier to schedule activities, and allocate resources 

Decompose the WBS into tasks under the major tasks.  Identify major tasks and detailed tasks needed to complete the major tasks.

There are various different types of work breakdown structures:

Product breakdown structure:

Every product is made up of individual components.  A product breakdown structure (PBS) is a hierarchical tree structure of these components that are used to make up the product.  The tree structure is arranged in a whole-part relationship

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 

The example on the next page shows part of the product breakdown structure in another format


Cost breakdown structure

Example of a cost breakdown structure (CBS).  This represents the financial breakdown of the project into budgets per designated area
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Contract breakdown structure

A contract breakdown structure shows the relationship between the client and the contractor. (s)  At the lowest level, the WBS could link purchase orders with invoices.
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Location breakdown structure

Example of a location breakdown structure:
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Project life-cycle structure

This represents a logical sub-division of the sequence of work into project phases

GATHER INFORMATION

Outcome 

Define and gather information about project activities from technical (subject matter) experts and within own field of expertise

Assessment criteria

Activities specific to a project are identified and prioritised within objectives and scope of project

Specific project activities are identified and gathered from technical experts

Activities are documented at a level of detail to support further planning activities

Associated documents are updated to reflect identified activities: This may include work breakdown structures, task lists, project management plan documents, risk plan, quality plan and communication plan

Identify project activities

Many alternative terms are used for components of work. They include the following:

Job

Synonyms for job are:

Work

Task

Duty

Responsibility

Piece of work

Activity

Activity

Any work performed on a project. An activity may have the same meaning as a task but sometimes it may be a specific level in the WBS.  For example, a phase is broken down into a set of activities, and the activities are further broken down into a set of tasks. 

An activity must have a duration and must result in one or more deliverables. There will be resources and costs allocated to an activity. 

Task

A task is a piece of work that requires effort by people, uses resources and has a specific deliverable.  A task may be small or very large: a project is a very large task. 

Sometimes the term task is used to describe a piece of work at a certain level in a WBS hierarchy: a phase is broken into a set of activities, and an activity into a set of tasks. 

Except when used in the hierarchy as described, activity is the same as task.

Work package

A work package is a piece that:

can be realistically and confidently estimated

cannot be logically subdivided further

can be completed quickly

have a meaningful conclusion and deliverable

can be completed without interruption (without the need for more information)

will be outsourced or contracted out

A common way of deciding the detailing level is the time between status reports/meetings. If the team reports bi-weekly the largest work package should be 80 hours. Then at reporting time a package is either not started, finished or late. This way makes it easy catching delays
A work package is also performed by either an individual or a small work group

It does not really matter what you call the work or the activities, as long as you are able to identify the activities: what has to be done in order to complete the project:

Define the schedule activities

To create a schedule, you have to follow certain steps: 

Identify and list all  the tasks

Prioritise the tasks in chronological order

Note task dependencies 

Estimate the time each task will take to complete

Assign resources to the tasks, for example ladders, sanding paper, etc.

Decide who will carry out the tasks 

Take your WBS work packages and decompose them further into schedule activities.

To do this, study each WBS work package, and decide what activities have to be performed to create that package. 

For example, if your work package is “Paint the classroom,” your schedule activities might include 

Calculate the amount of paint needed and purchase the paint

Prepare the walls by sanding the walls

Put the base coat on the walls

Once the base coat is dry, add the final coat

Repeat this process for each work breakdown package. 

The following activities might not appear on your WBS, but have to be included in your schedule of activities, as they will require time, effort and resources.:

Weekly and monthly project progress reports

meetings with the stakeholders 

Team meetings

Sequence the activities

This is step 2 in the scheduling process, where you arrange the tasks in the order they have to be carried out.  In other words, you prioritise the tasks.

When you water the garden, the logical order is to:

1. get the hosepipe out of storage

2. connect the hosepipe to the tap

3. connect the sprayer to the hosepipe

4. place the hosepipe where you want to water the garden

5. open the tap

6. after a period of time, move the hosepipe to a new location

if you do not carry out the activities in this order, you could open the tap before your have connected the hosepipe or the sprayer.

Gather information

In any project, there are many resources you can use to help you schedule activities, such as technical (subject matter) experts if the project is technical in nature or project staff who have experience of similar projects.  For example, if the project involves setting up a computer network, the IT staff will be able to advise you.

Your own experience and knowledge will also guide you.

There are many documents you can look at to help you compile lists of activities and to prioritise these activities.

WBS

Task lists: team leaders and team members who have experience can help you by compiling task lists

Project management plan also contains a lot of information about the project and referring to this document could assist you to make sure that you list all the tasks

Quality plan can also give an indication of individual tasks

Communication plan: contains details of reporting procedures, which can also help you with your scheduling

Support further planning activities

Projects are dynamic and are constantly changing when new developments and new risks arise.  This means that the project manager has to schedule the activities in such a way that changes can be made where and when necessary, for example when there is a strike the resources used by the strikers can be allocated to other teams while the strike is going on.

When scheduling activities, make sure that it is done in such a way that changes can be make to the schedule when needed.  The only constant in this life is that things are bound to change.  Also make sure that you add enough details to the schedule so that further planning activities, for example in the case of a change in the schedule, can be accommodated.

For example, if one activity finishes before the time, the resources can be allocated to other activities and your schedule should be able to accommodate these changes.

Every project schedule task should have at minimum:

ID and WBS number for task identification during discussion and assignment.  The numbering of tasks should be logical and not random.  If the WBS number is 100 Fill foundations, you could give the individual tasks numbers such as 101 mix cement, 102 add sand; 103 add stone; etc.

Task name: give the task a name that indicates what the task is about

Task duration: how long should the task last

Planned Start and Finish dates (can also have actual start and finish dates) 

Dependencies to show precedence relationships 

Percent complete: how much of the task has been done.  For example, the foundations may be 70% complete.  

Resources assigned 

You could also add an hourly rate to each resource, which will help you to control costs.  The hourly rate will be multiplied by the duration of the task to assign cost information.

A cost column can also be added to the schedule.  This helps to monitor the costs of the project.

Update associated documents

Associated documents are updated to reflect identified activities: This may include work breakdown structures, task lists, project management plan documents, risk plan, quality plan and communication plan

Once the schedule has been developed, it has to be presented to the stakeholders for approval.  As soon as the schedule has been approved, copies of the schedule must be sent to all relevant parties.  

If needed, update the following documents so that they reflect the activities identified in the schedule:

WBS

task lists

risk plan

quality plan

communication plan

project management planning documents

DEVELOP A PROJECT SCHEDULE

Outcome

Develop a simple schedule for a project or part thereof

Assessment criteria

Activity dependencies are identified and recorded in agreed format

An activity sequence is produced and shown in a schedule

Time duration estimates for activities are sourced from responsible individuals

The schedule is updated with time duration estimates

Resources required for activities are identified, allocated to work and documented per activity according to agreed processes and formats

The project duration is determined and recorded in agreed format

Project schedule is presented to stakeholders in an agreed format: Schedule representation may include but not limited to Gantt/Bar charts, calendar, list with dates

Dependencies

For any type of project schedule, there are four types of dependencies or precedence relationships:

Finish-to-start—the “from” activity must finish before the “to” activity can start 

Finish-to-finish—the “from” activity must be finished before the “to” activity can finish 

Start-to-start—the “from” activity must start before the “to” activity can start 

Start-to-finish—the “from” activity must start before the “to” activity can finish. 

Finish-to-start

The “from” activity must finish before the “to” activity can start:  you must connect the hosepipe to the tap before you can open the tap

A 

FS 

B = B doesn't start before A is finished 


Finish-to-finish

The “from” activity must be finished before the “to” activity can finish 

A 

FF 

B = B doesn't finish before A is finished 



Start-to-start

The “from” activity must start before the “to” activity can start 

A 

SS 

B = B doesn't start before A starts


Start-to-finish

A 

SF 

B = B doesn't start before A is finished 

The “from” activity must start before the “to” activity can finish.  An example is nursing staff: the nurse going off-duty cannot finish before the nurse coming on duty has reported and the handover of patients has been done.






Predecessor Task

This brings us to a new term in project management: a predecessor task, which is a task (or activity) that must be started or finished before another task or milestone can be performed.

Determine Predecessors

When you are compiling your schedule of activities, you have to 

determine dependencies 

enter logical predecessors to tasks

remember lead times and lag times

Duration 

You have to estimate how long a task will take to complete so that you can develop a schedule that makes sense, as the duration of a task will determine dependencies and predecessors.

Duration

The duration is the length of time that is needed to complete a project activity.  the duration is measured in days, weeks or months

Early Start 

This is the earliest date and time that a task can start: all the predecessors have  been done and the resources for the current task are available. 

Late Start

This is the latest time a task can start.  If it starts later than this date and time, it will cause a delay in the project.

Time estimates MUST be based on fact – don’t guess.  Find out the time it normally takes to carry out the work and add some extra time for delays, stoppages and unforeseen events.  Use the formula given in this learner guide to help you.  You also have to take into account sickness, leave, employee training, etc.

If it will take one person 60 hours of uninterrupted work to complete the task, allocate 60 hours for the task.  If you then assign 6 people to do the work, it should be completed within 10 hours.

The project manager also has to take productivity into account.  We all know that an 8 hour task takes longer than 8 hours to complete. The reason for this is productivity.  On average, employees are about 80% productive; this figure may even be less. 

Add the estimate of the duration of the task to your schedule.  The task duration should be in days, weeks or months. 

Determine the early start date and the late start date

Add these to your schedule and keep the schedule updated throughout the project.

Resources

A resource is anything used to help people do their work and includes: 

Human resources 

Machinery and equipment

Tools and supplies

Facilities such as a boardroom, lecture room, etc.

When you allocate resources to tasks, you can refer to technical experts and other project team members to help you, if necessary.  Also check if resources have to be shared by more than one team or employee.  If this is the case, it could mean that one team has to wait for a resource before they can start doing their work.

Remember to add holidays, vacation time, milestones, etc. to the schedule. 

Allocate and document work

Decide how you will lay out the schedule of activities:

By phase or 

By product.

When you set up your schedule of activities according to the phases of the project, it will follow the standard project life cycle:




If you decide to set up your schedule of activities according to the product, your schedule will be based on the deliverables identified in the WBS.

The tools you can use to develop a schedule of activities include:

bar-charts (Gantt chart)

milestone charts

Calendar

Bar charts

A Gantt chart is a form of bar-charts that is widely used for scheduling activities and managing projects.  A Gantt chart can be used in many ways:

You can list the project activities against time for a simple schedule or you can add more details, such as: 

Tasks

Duration

Resources

Costs

Percentage finished tasks

Milestones

Projected versus completed activities

This is an example of a simple Gantt Chart
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This example contains more details
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The Gantt chart works on a grid system: 

Use the vertical axis to list the activities, their predecessors, resources and costs.

Use the horizontal axis to show time. 

A Gantt chart allows you to see the tasks that have to be carried out, predecessor tasks, resources and the start and finish dates of the tasks.  Tasks that are carried out at the same time is also easy to see.  

A Gantt chart can be produced manually, or it can be done on a computer.  

Remember these rules:

In a Gantt chart, each task takes up only one row.

Insert the dates along the top of the chart in increments of days, weeks or months, depending on the total length of the project. 

Use a horizontal bar to show the expected time of each activity: the start of the bar at the start date and the end at the end date.

Tasks may run sequentially, in parallel or overlapping. 

keep the tasks to a manageable number (no more than 15 or 20) so that the chart fits on a single page

enter milestone events and mark them with an upside-down triangle

Update the chart as the project is rolled out.  Fill in the bars to the length that indicates the percentage of work that has been done.  This way, you can get a quick view of the progress of individual tasks as well as the entire project.

	TN
	T
	P
	Rs
	Re
	C
	Week1
	Week2
	Week 3
	Week 4
	

	1
	Order supplies
	
	Gerry
	
	
	
	
	
	
	

	2
	Sand walls of house
	1
	Leo
	
	
	
	
	
	
	

	3
	Paint walls with base coat
	2
	Sipho
	
	
	
	
	
	
	

	4
	Paint walls with final coat
	3
	Sipho
	
	
	
	
	
	
	

	5
	Prepare floors for tiling
	4
	Leo
	
	
	
	
	
	
	

	6
	Tile floors
	
	Gerry
	
	
	
	
	
	
	


N = Task No

T= Task

P = Predecessor

Rs = Responsibility

Re= Resource

C = Cost

Calendar

If you use a calendar to schedule activities, it could look as follows: 
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Table

You can also use a table to present your schedule.  an example of a table is shown below.

	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

	…


	
	
	
	
	
	

	…


	
	
	
	
	
	

	…


	
	
	
	
	
	

	…


	
	
	
	
	
	


Milestones

Milestones are manageable tasks by which the project will be monitored.  You will use milestones to find out if you are delivering the project on time.  "Milestones" are important checkpoints or interim goals for a project.

As with any plan or route map, it makes sense to identify key milestones along the way.  These usually mark off key phases in the process.

Monitoring of these milestones will allow you to check if your project is on track.  Where you are falling behind schedule you will be able to analyse the problem and take remedial action.

	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 of 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


If we look at the above grid, we will see that this project has fallen significantly behind schedule because of delays caused by key role-players.

These delays will have had serious consequences for other activities planned on the Gantt chart and will have caused arrangements to be rescheduled.  This will have had cost implications for the project.

In this example, the milestones are WBS 1, 2 and 5.  In a milestone chart, only those activities will be shown.
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List of dates

You can also use a simple list of dates to schedule activities:

	Task No
	Task
	Responsibility
	Resources
	Date 

	1
	Order supplies


	Gerry
	
	April 1 to 2

	2
	Sand walls


	Sipho
	
	April 3 to 4

	3
	Paint base coat


	Leo
	
	April 14 to 15

	4
	Paint final coat
	Leo
	
	

	5
	Prepare floors for tiling
	Sipho
	
	

	6
	Tile bathroom
	Gerry
	
	


Project duration 

Once you have developed a schedule of activities, you can determine the duration of the project.  This, together with the schedule of activities, should be recorded in project documentation. 

Present project schedule to stakeholders

Finally, present the project schedule to the stakeholders in the form of a report.  Make sure that the schedule of activities is discussed at the next project meeting and approved by all the stakeholders.[image: image10][image: image11][image: image12][image: image13][image: image14][image: image15][image: image16][image: image17][image: image18][image: image19][image: image20][image: image21][image: image22][image: image23][image: image24][image: image25][image: image26]
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Activity 1





Activity 2








LEAD





Computer





Main unit





Monitor





Housing





Motherboard





CRT





Housing 





Establishment of the Learning Centre


Project Budget


R ……………





Training Equipment


R …………….





Training Aids


R …………….





Resource Centre/Library


R …………….





Training Materials


R …………….





Computers R .……………





Etc.





Electronic R ……………... 





Manual R ………………….











Builder





Sub contractor 


Bricks and plaster





Sub contractor 


Cabinets and carpets





Supplier Bricks





Supplier cement 





Supplier Wood





Supplier carpets





Establishment of National Learning Centres





Location 1





Location 2





Location 3





Training Equipment





Training Aids





Research Facilities





Conference facilities





Etc.





Project life-cycle structure





Concept phase





Design phase





Implement phase





Input





Process 





Output





Input





Process 





Output





Input





Process 





Output





B: Open tap





A: Connect hosepipe





FS





Water last bit of garden





Entire garden has been watered – have a drink





FF





A: Collect hosepipe from shed





B: Water the garden





SS





A: New guarding shift started





B: Previous guarding shift finished





SF





1. Gerry to order supplies 





2. Leo to sand walls 





3. Sipho to paint base coat 





4. Sipho to paint final coat 
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