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Section One

1.1 Introduction
This material specifically targets those people involved in the management of  projects. The principles of project management espoused here are equally applicable across a range of different project types. This material will help you manage any project whether it is large or small, simple or complex, within a university or a commercial environment.

1.2 Why Project Management?

There is a need for effective project management. This complex project environment requires appropriate project management skills. Projects need to be carefully planned; input from different staff needs to be co-ordinated time-lines monitored, budgets managed and outcomes evaluated. Effective project management ensures cost effective use of valuable resources such as people and funds. Project management is often seen as an unnecessary add-on or something which will happen automatically. This material will assist you to develop the range of skills appropriate for effective project management.

1.3 Understanding Project Management

Exercise One

Before we launch into the skills necessary to effectively manage projects it will be helpful for you to reflect on the issues and problems that project manager face. This will allow you to place the learning into context. So think back to projects which you have managed or simply been involved in. 
Answer the following questions in the space provided. Please note that you should only spend about 5 to 10 minutes on this exercise.

Question 1 Briefly describe the type of projects you have been involved in.

_______________________________________________________________________
________________________________________________________________________

________________________________________________________________________

Question 2  What were the main issues and problems which you faced      during the  Project?

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
1.4 What is Project Management?

Firstly, what is a project? After all, if you are going to spend quite a number of hours working on how to manage it, you may as well be clear on what ‘it’ is. Take a few minutes to answer the question “What is a project?”

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

You probably wrote something down about having to achieve a certain amount of work in a certain period of time given a limited amount of resources. Essentially, a project has a start and a finish. You probably have a number of people involved in your project. Effective project management is a necessity to ensure cost effective use of resources such as people and funds. Now consider the definitions below.
	“A temporary endeavour undertaken to create a unique product or service.”

(The Project Management Institute (PMI), p167)

“A project is usually a one-time activity with a well-defined set of desired end results” (Meredith & Mantel 2000, p99)


	“Projects are intended to produce certain specified results at a particular point in time” (Archibald 1976, p19) 


	 “the overall planning, control and co-ordination of a project from inception to

completion aimed at meeting the clients’ requirements and ensuring completion on time, within cost and to required quality standards.”

(The British Institute of Project Management)




The definitions above are interesting. Are they relevant to you in your environment?

1.5 The Elements of Project Management
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The success of a project is not only defined by the degree to which its overall objectives are met and benefits realised but also in terms of the project manager’s capacity to maintain control of the project. To achieve this it is normal to break down our body of work into a number of s smaller jobs or tasks which must be managed to a certain level of quality. To get these done, we will need to assign resources, which may be people, materials, machines, equipment, vehicles, office space and any other agents that might be required. The use of these items incurs costs. A project also has a finite time frame. In other words, project management is the process of balancing the demands of three major elements: quality, time and cost to achieve project goals. Now let us consider these individually.
Quality

Quality relates to the project objectives and deliverables. This is the ‘why & what’ of the project. What is its purpose? What is being delivered and to what degree of refinement? In teaching and learning projects we would be looking at the  outcome. For example, quality could be related to the type of content. 

Time

It is important to deliver the project outputs in a pre-specified and agreed-upon time. Time is often the biggest single project mistake in teaching and learning projects. This is often reflected in missed deadlines, incomplete materials and late final reports. Therefore effective control of time requires the careful identification of the tasks that will need to be performed, an accurate estimation of their likely durations, their required allocation of people and materials (resources) and the sequence in which they are going to be done. It is important to calculate a realistic estimate of the total duration for the project. 

Cost

It is also important to deliver the project outputs in a pre-specified and agreed-upon budget. Obviously, in conducting teaching and learning projects you do not want to run out of money but equally you do not want to under spend either. Many government grants have a ‘use it or lose it’ approach to project money. This can mean that if the budget has not been well planned money can be wasted in a last minute scramble to spend the allocation of funds. So, having identified the resources that will be required for the work, be they materials or human resources, it is important to calculate the expected cost of each to the project.

1.6 Project Planning

Project management is in many ways a process to avoid surprises caused by the dynamic, fluid nature of the real world. If they cannot be eliminated, then they at least need to be minimised. As a project manager you should expect surprises. These come in the form of missed deadlines, people off sick, software not performing as expected, is communication and changed priorities of the department or stakeholders, to name just a few.

The immediate nature of projects means that it is not always possible to have a dress rehearsal (although in some projects, particularly with new technology, including a trial is an important component). The next best option is to model the likely flow so that problems can be anticipated and avoided. This is all a project plan is – a representation of the project on paper or on a computer screen that allows you to get a sense of what is likely to happen in reality. 

Exercise Two

The following exercise is designed to highlight the principles, skills, tool and techniques of project management. Read the following project management brief, produce a project plan and then answer the questions below.

	Project Management Brief:

You have been tasked with managing an important teaching and learning project. You are to produce a generic unit that can be used in a distance education program, which will be developed across three faculties. The project will involve the production of interactive training material including a CD ROM. A traveling promotional tour will follow the production of the CD ROM. It is now the middle of Semester 2 and you are required to have the materials ready for Semester 1 next year.

In your project team, you have an academic representative from each faculty and an instructional designer. Your job is to manage this group of highly motivated academics and to get the project completed on time and on budget. You have done some research and you have discussed the project with your head of department, the person who has given you the job. You have also spoken to a colleague who has undertaken a similar project in the past. From these discussions, you have identified some information, which is listed below.

There are some fundamental philosophical disagreements regarding the content of what different team members believe should be in the unit materials.

The materials must be developed in consultation with the three faculties.

The materials are to consist of a Unit Guide (text and diagrams), readings, CD ROMS and on-line support.

The materials must be given to the DTP section who will convert the material to your university’s style.

One academic will be absent on study leave during the second half of Semester 2.

You are asked to briefly define and plan your project and develop a project plan. In your plan, identify the problems you envisage and how you intend to deal with them. What costs would you need to consider? How can you keep track of resources?



The aim of this exercise is to identify ways that we can manage and keep control of the project. You should not dwell on the detail. Simply think about the mechanisms which you are going to use to keep control of your project. You should consider the following questions:

How are you going to make sure that you do not go over time?

How are you going to ensure that at any point in time, you are aware of how the project is progressing?

How are you going to ensure that you have an effective planning system?

How are you going to keep your people motivated?

What communication plan do you have in your project?

Produce a useable project plan  and then answer the questions.

a. What is the outcome of the project and how will you know when it is

completed?

________________________________________________________________________

________________________________________________________________________________________________________________________________________________

________________________________________________________________________

b. What tasks have you identified?

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
c. How will you keep control of the project to ensure you complete on time?

________________________________________________________________________

________________________________________________________________________________________________________________________________________________

________________________________________________________________________

d. What other factors are important when conducting the project?

________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________
When this activity has been conducted, the following issues are usually raised.

The importance of meetings. Hold an establishment meeting of the management team. During the meeting, the project would be defined as well as its goals, parameters, aims and objectives, stages, deliverables, outcomes, research parameters. Establish regular meeting times.

The importance of consultation. Consult with stakeholders. Refine parameters of the project if necessary after the consultation and input by the stakeholders. 

Understand the outcome that is required. Conduct a needs analysis and identify clients, people, resources and tools. Consider the people who are part of the project and their roles and responsibilities. Consider the project management tools available and select those which are appropriate. Consider the constraints – time and money.

Communication is important. Identify methods of communicating. Identify

procedures for dealing with disagreements. Develop a communications plan.

Plan effectively and efficiently. Apply the project management tools to the practical planning of the project to enable the project to proceed from its initiation to its completion. Establish long and short term goals. Allocate tasks. Establish control mechanisms and a monitoring process (that is, quality assurance) for the project to check the efficiency (that is, how the project is proceeding?) and the effectiveness (is the project achieving?) and establish whether there is a gap between where the project is and where it should be. If there is a gap, establish methods to get the project back on track. The monitoring process will track the project. Develop a process to redefine goals as a result of unexpected problems such as finance, people etc.

Real-world projects are plagued with complexity, volume and uncertainty. We therefore need to develop a project management methodology which will help us manage this complexity. The methodology selected must combine the best of analytical techniques and include proper documentation, particularly, for very large projects. The project management methodology must be a streamlined and effective process and should recommend a functional yet easy-to-use software package.

1.7 The Project Life Cycle

Because of the complex nature of a project, it is usual to divide the events of a project into several phases which make up the life cycle of the project. A project normally has a finite life cycle; it has a commencement, a conduct or implementation and a conclusion marked by the completion of one or more deliverables. The specific names of the phases differ depending on which book or model is being used. However, they all include some way of clarifying the outcome of the project, producing a comprehensive useable plan, conducting the project, and reviewing it after its completion.

Consider some examples of typical project life cycles and phase names listed on the following page. These have been selected to demonstrate the different approaches which may be taken. The Defence Acquisition project life cycle is used by the US Department of Defence and includes a series of acquisition milestones and phases.
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The construction project life cycle describes a model used for the building of a facility and includes a series of stages and outcomes.
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Different types of projects may require different phases. For instance, a marketing project involving the identification and development of a new product, will often commence with a feasibility study and conclude with a product launch. The four broad phases are Definition, Planning, Conduct and Review.

Project Definition

This phase has one simple purpose - Clarity of Purpose. How well a project has been defined will in turn determine how well the project is then set up for planning. Once a project is to proceed then the clarity of objective is vital  as is the assessment of risks, project constraints, feasibility etc. This process is sometimes called project scoping. A project definition should be detailed enough to answer the question - Do I have a project?

Project Planning

This is the detailed phase of breaking down the project into ‘bite size chunks’. It involves analyzing what work needs to be done, who will be required to do it and the amount of time necessary and the costs required to complete the project. It is also vitally important that the project is well documented. This allows for greater control during the conduct of the project as well as an easier report writing and review phase. The question to ask at the end of this phase is - Do I have a detailed enough plan to maintain control of the project?

Project Conduct

You need to conduct your project in accordance with your project plan. You must measure the ‘plan’ versus the ‘actual’. You need to know what is actually happening with your project versus what you thought was going to happen. Whilst it is important to minimise variance, it is more important to be in control. This may require adjustments and corrective action. The question to ask during this phase is – Am I in control?

Review

The review of the project involves an in depth analysis of the project normally at its conclusion. This is an opportunity to examine all the project issues and learn from mistakes that have been made. If the project has been well documented then this phase is relatively straight forward. The question to ask at the end of this phase is - What can I learn?

These phases are shown in the diagram below.
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In the real world of project planning you may need to:

define and plan;

conduct a trial to assess development time; and then

redefine and plan.

.

The Redefine or Extended Project Life Cycle
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1.8 The Project Manager in Projects

The leader of a project team is certainly responsible for effectively leading his or her team through the four stages of project management. However, to really understand the role of the project leader we need to extend the definition of project management to include ‘managing the visible and invisible team to achieve the objectives of the stakeholders.’ Underlying this definition are five concepts that we must recognise:

The visible team - these are the people who work directly on the project.

The invisible team - the people who contribute indirectly, marginally or have an interest in an aspect of the project.

The stakeholder - the significant people who have an interest in the project outcome.

The project leader in addition to taking these potentially conflicting interest groups into account must also consider:

The organisational context - there are many factors that impact on the leader’s decision making that are not central to completing the task. These include numerous vested interests, organisational politics and strategic significance.

The people factor - as many fiascos are caused by inadequate people management as by insufficient technical skills.

The project leader, to be effective, must be able to balance many, often competing issues. These issues are represented in the diagram below.
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Hints for the Project Manager

Being a project manager and managing a project can be a very daunting task. Most project managers are thrown into the tasks without any prior training posed the question “What information were you never given as a novice project manager that, in retrospect, could have made you job easier?” to dozens of project managers over several years. They came up with a list of 12 rules which they call the “Vital Dozen for Project Managers” which they suggest that project managers need to keep in mind while they are progressing through the project cycle. (taken from Meredith and Mantel 2000)

Vital Dozen for Project Managers

1. Understand the content of project management.

2. Recognise project team conflict as progress.

3. Understand who the stakeholders are and what they want.

4. Accept and use the political nature of organisations.

5. Lead from the front.

6. Understand what “success” means.

7. Build and maintain a cohesive team.

8. Enthusiasm and despair are both infectious.

9. One look forward is worth two looks back.

10. Remember what you are trying to do.

11. Use time carefully or it will use you.

12. Above all, plan, plan, plan.

1.9 Summary

Project management is the overall planning, control and co-ordination of a project from inception to completion aimed at meeting the clients’ requirements and ensuring completion on time, within cost and to required quality standards.

Project management is the process of balancing the demands of three major elements: quality, time and cost to achieve project goals.

The project Life Cycle can be broken into four broad phases; Definition, Planning, Conduct and Review.

Project managers need to manage the people who work directly on the project, those who contribute indirectly, marginally or have an interest in an aspect of the project to achieve the objectives, to significant people who have an interest in the project outcome.
The Project Manager must be able to balance many, often competing issues.

Section Two

2.1 Objectives

 Explain the importance of effectively defining the project outcome.

 Use techniques necessary to define the project.

2.2 Content 
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The first phase of the Project Management Cycle is Define. It deals with the importance of clarifying the purpose of the project and risk management. You will learn how to complete a project definition form and to conduct a risk management analysis.

2.3 The Importance of Clarifying the Project Purpose

Introduction

The project definition phase, also called project inception, is the critical element in  project planning. How well a project is defined will by and large determine how effectively it is planned. It has been the experience that many projects tend to fall down at this stage. If there is no clear direction of what needs to be achieved, it is very difficult to effectively plan for it.

There are many ways that a project gets started. This can be from a grant  or a policy initiative or simply an idea for a new unit. Essentially a project need is generated and a project manager then takes responsibility for the project.

The point is that the project manager needs to feel ownership of a project if it is to progress successfully. A project manager should have a clear idea of what is to be achieved in the project. Whilst the project initiation comes in many forms, in an ideal world it begins with a briefing by a stakeholder and from there, the planning process progresses. In this ideal scenario the designated project manager receives a written brief. This brief should encompass the scope of the project, anticipated outcomes and any constraints, for example budgetary considerations. If there is no written brief, the project manager will need to clarify the project requirements. The project definition process is an ideal way to achieve this. A planning form is provided later in this section for your consideration. However, any project definition process should at least include the following steps.

· A Clear Objective

The project may have a number of objectives; these are the benefits or outcomes of the project. For example a project objective for a teaching and learning project might include the production of a workbook. This is a clear outcome. It is precise and realistic and once the parameters of the workbook have identified, will form the basis for the planning process.

· A Deliverable

A deliverable is any measurable, tangible, verifiable, outcome, result or item that must be produced to complete a project. The deliverable is the physical manifestation of the project. In the example above of producing a workbook, the deliverable would be the final printed (or electronic) workbook completed and available.

· A Clear Understanding of the Scope of the Project

The scope is usually considered to be the sum of the products and services that are provided by a project. In teaching and learning another way to view the scope is in terms of what needs to be done. For instance, in our example of producing a workbook as one of our objectives, the scope would be what is to be included in the workbook. This would then provide a useful basis for planning the breakdown of work.

· The Constraints

Constraints are issues that you know will definitely impact on your project. For example, a team member undertaking study leave is a constraint as is the budget.
· The Risks to the Project

Project risks are normally defined as the probability of a loss through the occurrence of an undesired event. Put another way, a risk is a constraint that might happen. Risks need to be identified and the likelihood of the occurrence and the severity of the impact on the project analysed. We can divide risk into two types - project risk and strategic risk.

                                                                                                                                1 Project risk is risk that is associated with the actual project. For example, a change in availability of people and materials. At some Universities the likelihood of industrial action by academic staff would be considered a risk. An identified risk requires an appropriate strategy.

2 Strategic Risk is a risk associated with reputation and the impact of other products. For example, a new unit offered in one Faculty may draw students from a unit in another. These impacts on the University as a whole rather than the particular project.
A Broad Breakdown of Work

The breakdown of work into tasks is often called the Organisational Breakdown Structure (OBS) or the Work Breakdown Structure (WBS). In this material we will refer to the WBS as it is more commonly used. WBS is helpful when using software packages such as MS-Project.

2.4 The Nature of Defining your Project

Exercise Three

There is a blank project definition planning form. Your mission is to define a project that you have been involved in. On the following pages are project definition forms.
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2.5 Module Summary

Effective project definition is vital to solid project planning and consequent project success.

Involve the project team in the definition process.

Define succinctly and iteratively

−Clarify roles

−Determine objects

−Define the deliverables

−List constraints

−Conduct a risk management analysis (RMA)

−Conduct a broad breakdown of work to be done
Section Three

3.1 Objectives

Explain the process of planning.

 Produce an effective plan to achieve project success.
3.2 Content of Module

This module introduces you to the second phase of the Project Management Cycle, the Plan.
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You will learn about the processes involved in planning a project including, developing a detailed Work Breakdown Structure (WBS), scheduling, allocation, communications, resource loading, costing and documenting. You  will also learn how to schedule out a project using the Critical Path Method (CPM). This will involve task identification, predecessor relationships, identification of the critical path and resource allocation. The planning process will be demonstrated using a generic project.
3.3 Planning the Project

A project plan is the mechanism that allows you to convert the outcomes that you want in a project to concrete reality. The project plan goes beyond the project definition to provide you with the specific actions that are required, the timeframe in which the actions need to occur, who will do them, how much they will cost, what is needed to complete them and to what level of quality. The definition provides the overview of the project; the planning provides the specific details that allow us to get the job done. In larger projects it is normal to require approval before proceeding to detailed planning. If this is not the case,

after the project has been defined, you should be clear that you have a viable project. If you are not clear on your outcome, it is unlikely that you will be able to plan it in detail.

The project plan is represented in a number of ways. If you think about it carefully, the plan needs to represent your progress. In its simplest form, this is usually presented as a Gantt chart (or bar chart). A Gantt chart represents tasks over time; it consists of a horizontal time scale, a vertical list of activities, and a horizontal line or bar for each activity (See the example Diagram).
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The typical Gantt chart diagram illustrated above provides a clear and unambiguous pictorial representation of the project plan. Another way of representing the project plan is a Program Evaluation Review Technique (PERT) chart or network diagram. This type of representation became popular in the late 1950s concurrent with the growth in complex projects such as the US Navy’s Polaris Missile Submarine program. They provide a good indication of the flow of the project (see Diagram)
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The two representations discussed above (the Gantt chart and the PERT chart) provide the simplest form of a project plan. There is obviously a lot more involved including breaking down resources and costs as well as effective documentation. All this information together is your project management information system. That is, the information you need to be able to effectively conduct your project. We encourage the use of specialised project management computer software which allows you to represent all aspects of a project plan. The one used  is MS-Project. 
3.4 Developing a Project Schedule

In the project definition stage we broke down the work that needs to be done into a broad breakdown of work which we called the work breakdown structure or WBS. Now in the detailed planning process we need to look at it in more detail. Firstly, a detailed WBS is required before we can produce a meaningful schedule. Once the entire schedule has been completed then we are in a position to allocate resources, develop an effective communication plan and produce an appropriate recording system.

The steps required to produce a project schedule are:

produce a detailed work breakdown;

schedule the project using the critical path method (CPM/PERT); and

allocate resources and costs.

Step One: The detailed work breakdown

The project is broken down into ‘bite-sized’ chunks such that the big picture is decomposed into smaller and smaller segments. The broad tasks have generally been identified during the project definition phase. These broad tasks are written separately on ‘post it’ notes. These are then broken down into smaller sub-tasks and written on different coloured ‘post it’ notes. Depending on the complexity of the project, the sub tasks may then be broken even down further. Once the tasks have been identified then you need to determine four aspects of each task:

the objective and/or deliverable of that task;

the dependency relationship;

the duration of the task;

the resources required for that task.

Once these tasks have been identified then a suitable WBS can be developed. In the example illustrated below, a simple university research project has been identified. Note that each element of the WBS structure is numbered. This is called a WBS code. Next, you would break each of these elements into sub-elements so that the list becomes a hierarchical structure as shown below. Consider the example below. Note also, the columns for predecessors (PRD) and durations. A simple WBS planning sheet is provided .
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The above example is obviously simplistic. It is designed to highlight the principles of a WBS. Note the identification of deliverables and dependencies. Note also in the first phase, that two tasks (1.1 &1.2) can be undertaken concurrently and the others tasks are linear. Throughout the project some tasks have multiple predecessors and others do not. The final phase is totally linear. There is a rich diversity to how the task allocation falls out. Many project plans are often produced lineally when there is no need. The next step is to agree on the duration of each task. You are then in a position to be able to establish a schedule. The ultimate project completion time will depend on the interrelationship of tasks. 
The use of a WBS allows you to focus on specific areas of the work and to

identify the tasks associated with each. You can use a top-down method of

planning, that is, commence with the big picture and then break the broad

tasks into sub-tasks and even sub-sub tasks.

Step Two: Schedule the project using the critical path method (CPM/PERT)

Now that we have a breakdown of work to be done it is time to schedule out the project. As already discussed the project schedule is usually depicted as a Gantt chart. From the Gantt chart, it is possible to identify when tasks should start and finish. It is a very simple mechanism for illustrating a timeline. Creating a Gantt chart involves determining the tasks, the predecessor relationships, the critical path and then allocating people to those tasks. The most effective way to work it out is using the critical path method. If a project that you undertake is very small, say less than ten tasks, or linear (i.e. sequential tasks) then it is a relatively easy to simply plot a Gantt chart on paper. However, for anything more complicated using the CPM/PERT is very useful. This be achieved through using specialised project management software, MSProject  

3.5 The Network Analysis Technique
A network analysis technique used to predict project duration by analysing which

sequence of activities (which path) has the least amount of scheduling flexibility (the least amount of float). Early dates are calculated by means of a forward pass using a specified start date. Late dates are calculated by means of a backward pass starting from a specified completion date (usually the forward pass’s calculated project early finish date). (The Project Management Institute (PMI) p.162)

Exercise Four

Food for Thought – The Problem

Suppose you are planning dinner for two. Your menu consists of a very special soup and a baked chicken main course. The soup must be boiled for 35 minutes and you should allow 15 minutes to serve and consume it. The chicken dish requires a fair amount of preparation: 
You have to boil rice (for 30 minutes), lightly fry the chicken (for 15 minutes), and then bake the chicken and rice for 15 minutes. It takes 5 minutes to prepare a sauce and 15 minutes to boil peas. You have a fine red wine. Allow 5 minutes to uncork it and then let it stand for 30 minutes before serving. Allow 25 minutes to serve and eat the main meal.

You have unlimited staff at your disposal. The utensils you have available are two boiling pots, a frying pan, saucepan.

Question 1. How quickly can you prepare and consume the entire dinner if

there were no resource constraints?

Question 2. Which tasks should not be delayed if the project is to be

completed on time?

Question 3. What are the other considerations?

To schedule this project, we need to find the start and finish times for each task. A useful approach is to determine the earliest possible start and finish times (subject, of course, to predecessors). These may not represent the best possible times since there may well be reasons for delaying some of the tasks. Also, the early schedule may not satisfy some of our resource constraints. However, the earliest times provide a platform from which refinements can easily be made.

3.6 Summary

The project plan converts the outcomes of what we want in a project to a concrete reality by providing us with the specific actions that are required, the timeframe in which the actions need to occur, who will do them, how much they will cost, what is needed to complete them and to what level of quality.

The detailed work breakdown (WBS) forms the basis to develop a project schedule using the critical path method (CPM) and an allocation of resources and costs. This schedule can be represented as either a Gantt or Program Evaluation Review Technique (PERT) chart.

The Gantt and PERT charts are ways of depicting the project plan in a clear and unambiguous pictorial representation.

Never guess when it comes to estimating task duration. Be rational and realistic in your estimations.

All the planning techniques outlined above can be undertaken by hand. However, it is recommend to use of project management software to develop a more flexible and effective project plan.

Ask the question – Do I have a detailed enough plan to maintain control of the

project?
Annexure -Exercise Analysis
This simple rule is sufficient to produce the required schedule. We need to set a base starting time, which is usually zero. This zero point can be mapped onto any real-time point in the calendar. The starting milestone is therefore set to zero.

The method is worked through in the context of our “unit notes” problem in the tables that follow
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Now task 7 cannot start until its predecessor (task 2) is complete. This will happen after five minutes. Since its duration is 30 minutes, the task will then end at 35 minutes at earliest. The rest of the table is filled out in the same way.

The Case of Multiple Predecessors

The only other possible complications occur where more than one predecessor exists (see tasks 9 and 11). In these cases, the highest (that is, latest) of the earliest finishes of the predecessors must be used. In the case of task 9, the two predecessors are tasks 4 and 6, which finish after 30 and 45 minutes, respectively. Following the basic method in the box above, the 30-minute finish (task 4), known as the “driving predecessor” must therefore be used since it finishes last. Similarly, task 11 has five predecessors and the driving one (task 8) has the latest finish (50 minutes). The full earliest schedule is shown in the table.
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The Critical Path

We have produced an “early start/early finish” schedule. From this we can predict that the entire product cannot be completed in less than 75 minutes. Consider Question Two in the exercise. We need to determine critical tasks. Which tasks in the list are critical? In order to answer this question most easily, it is best to show the schedule we have produced graphically, that is, by means of a Gantt chart. While our table above showing start and finish times is simple enough, the Gantt chart is the most popular and widely used method for representing project schedules.
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Which tasks in the list are critical? In order to answer this question most easily, it is best to show the schedule by means of a Gantt chart. While our table above showing start and finish times is simple enough, the Gantt chart is the most popular and widely used method for representing project schedules.
Gantt Charts

In this diagram, a horizontal bar is drawn for each task, with a length proportional to its duration and placed in the correct time-frame. The Gantt chart for the schedule we have produced above is shown below. Note that the predecessors are shown as arrow links between tasks. This is an optional device, but quite useful unless the diagram becomes cluttered.

[image: image24.png]76 | o0 | % | o0 | eas | w20 | a6 [ oo [ e | a0 | e | o0 e [ om0 00 | o1

[Task ame & [0 [ 5 [0 [ [2 ]2 [@ | [«&[a]%]0 10 15

St
lopenine
o soup | |
ke e e s |

o pons
Fy e
oreste e
e s
ke veal j & -
oropare Smce I | T | |

et vl .

[Finish | | | | | | | | | | | | | L.





To find the critical tasks, work from the last task in the timeline (that is, the one at the right most side of the Gantt chart). This task is critical by definition since any delay here would clearly delay the project, thus satisfying our definition. Therefore in our “unit notes” project, the “end” milestone (task 12) is critical. Now any task that, when delayed, would cause the delay of a critical task, must itself be critical. Therefore it follows that the “eat meal” task (task 11) is also critical. Continuing in this way, let us ask which task threatens “eat meal”. This task has five predecessors, but only the driving one, that is, the one directly causing it to be placed where it is in time, is critical. The driving predecessor for “eat meal” is clearly “eat soup”(task 8), since all of the other predecessors finish earlier as can be seen by tracing back through the predecessor links that enter task 11 (eat Meal).

Working back up the schedule shows that the critical tasks are:
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These tasks form a path spanning the entire project. The length of the path is exactly 75 minutes, that is, the sum of their durations. Notice that milestones can be critical.

Total Float and Free Float

The remaining tasks are not critical, that is, they can each be delayed to some (different) degree before they too would have an impact on the 75-minute duration of the project. These latitudes, called total float or total slack, are the amount of time the tasks can be delayed before they too have global ramifications to the project.
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. The latest finish of each task is equal to the latest start of its successor (or the first
of the last start times of its successors if there are more than one)

. The latest start time of each task is equal to the latest finish already found minus
the duration

The total float is therefore the difference between the latest and earliest start
for each task





The easiest way to find the float is use the Gantt chart and, starting with the latest tasks first, “slide” each task to the right as far as it will go without further delaying the new start of its first (earliest) successor. (Remember that this process might already have shifted successors.) This indicates that float is cumulative (hence the title “total float”), since a task may have its own float (the amount of time it can be delayed before if affects any other task – called “free

float”), but also all of the free floats from its successors and their successors. The shifted positions of the non-critical tasks relate to their “latest” starts and finishes.

Since critical tasks cannot be moved at all – they are locked in position, trapped by the duration of the project they helped to define – they have no total or free float. Thus the critical path method determines both extremes for the schedule. A Gantt chart, showing both earliest and latest start, is shown on the following page. The shaded bars show the “latest” schedule. The late starts and finishes can also be worked out on the table, using a separate set of columns (late start and late finish), starting from the bottom of the tale and working upwards. For this, we would need a list of the successors, since latest finishes depends upon the latest starts of their successors. These are just the inverse of predecessors and can easily be identified. Alternatively, a PERT chart  shows successors clearly.
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Summary of the Method

__ Find the earliest start for each task. For the very first task, this is just zero. For all others, it is the latest of the earliest finishes of all of its predecessors. Earliest finishes are found by adding durations to their earliest starts.

__ Find the critical tasks. The latest finishing task in the list is always critical. Driving predecessors for critical tasks are themselves critical. Starting from the end, thread your way back through the Gantt chart, choosing the driving predecessor links to determine the critical tasks.

__ “Shift” each task as late as it can go (subject only to the latest start of its successor. Starting from the latest finishing task in the list (the one which defines the project end) . Successors are easy to see on a Gantt chart showing predecessor links. The amount of shift available for each task is its total float. Remember that critical tasks have no float.

Why Identifying the Critical Tasks is Important

Since critical tasks dictate the project schedule, they indicate where the priorities lie for the project manager. Critical tasks should also receive priority when dealing with resource overloads. When a resource is assigned to more than one task occurring simultaneously, it is the non-criticals which should give way. When estimating durations for tasks, accuracy is paramount on the critical tasks since any error made there immediately contributes to errors on the project duration. Errors made on non-critical tasks, provided they lie within the float available, do not have an impact on the project schedule. Thus, in cases where there is insufficient time to refine estimates on all tasks, the criticals again provide prioritization with regard to where to begin. When a project has been scheduled, but the project manager is requested to shave further time off its duration, additional resources will be required. Since the critical path is the longest through the schedule (check the PERT chart above), it is these that must be shortened. However, be aware that, if the critical path is reduced by an amount less than the float available on another path, the tasks on that path become critical. The Food for Thought example is a bit complicated which is why it is so much better to use software. With software you simply list the duration and predecessor relationship and the critical path is worked out for you. The above exercise is however useful for understanding the process.

Step Three: Allocate resources and costs

The third step in project planning is to develop the detailed resource allocation schedule and subsequent costing associated with it. Many projects at University stop short of allocating resources and costs. While this is understandable in some instances, not using a full project management information system limits your capacity to make effective decisions.

As mentioned earlier, resources include people, materials, machines, equipment, vehicles, and office space. In fact any asset that is required for the project can be considered a resource. The most common resource in teaching and learning projects is people. Resources incur a cost and therefore must be managed. You not only need to know when the resource is available but also how much they will cost. This is best achieved through producing a resource and cost schedule. As we continually advise, we believe that project management software is a useful way to keep track of resources and costs. 
A resource schedule is nothing more than attaching resources to task dates. These can then be displayed in a table or as a histogram. Underneath this is the cost schedule, which to be of value, can be displayed in a number ways. These can include:

costs over tasks;

costs over resources; and

costs over time.
Section Four

4.1 Objectives

keep control of a project plan;

effectively review a project.
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This  concludes the project management life cycle. You will learn about the Conduct  and Review phase. You will also explore the issues of project control and identify what should be included in a project review.

4.2 Overview

After all this project planning, we now have to actually do something! Conducting the project is normally the longest phase of the project management cycle. It follows on from a good project plan. The quality of the project plan is usually a good predictor of how your project will run. This does not mean that an effective, realistic plan guarantees smooth sailing. In fact it may be anything but that. What an effective project plan should mean is that the project manager has enough information at hand to be able to maintain control of the project in spite of the turbulence thrown up by the real world.

A classic story to illustrate this is the tale of the Apollo 11 space journey. During the entire journey to the moon, it has been said that Apollo 11 was only ever on track for 2% of the time. Does this mean that they were lost most of the time? Obviously not. The computer guidance systems were always in total control, making constant adjustments to ensure that Apollo 11 remained on course. So too in project management, you may not always be on track, BUT you should have enough information in front of you to make constant adjustments, enabling you to maintain control and keep on course.
Exercise Five
Question 1 What do you need to do throughout your project to ensure that you

                     maintain control?

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Question 2 How will you know you are behind or ahead in project progress?

________________________________________________________________________

________________________________________________________________________________________________________________________________________

Question 3 How do you actually ensure you achieve what you say you will?
________________________________________________________________________

________________________________________________________________________

4.3 This process can be broken into three areas:
set-up

monitor and

control.

Set-up

Once you have your plan in place you need to ensure that it is workable and has a chance of succeeding. You should establish a baseline plan, organise the project team infrastructure and set your team guidelines.

Monitoring

Monitoring is sometimes referred to as monitoring and tracking. It is essentially asking questions about the progress of the project, the use of resources, the completion of tasks and subtasks etc and recording the information from these questions in your project management information system. Monitoring is about checking on the status of a project and recording information in such a way that decisions can be made from the information. It does not matter how detailed or sophisticated your plan is, it is after all, just a statement of what you want to happen. As the project progresses, you may deviate from your original intentions. This interaction between what is planned and what actually happens and how you manage this, is what will ultimately determine the success of the project. The progress is recorded as ‘actuals’; in other words the actual work that is being undertaken. It is normal to choose a standard reporting period, for example every second Friday. This reporting period is determined by the duration of the project, the number and frequency of milestones and the level of critical tasks. Thus for a short project of say three to six months, it may be weekly but for a longer project of a year of more, it may be monthly.
	Actual completion dates

	when did people start and finish?



	 Actual effort
	how many hours of work were expended?



	Actual cost 


	 how many Rupees were expended?



	Actual progress 


	 how far along has the work advanced?



	Problems 


	 what unexpected problems or issues have arisen?



	Projections 
	what is the current completion and expenditure forecast?


The ‘actuals’ can be gathered in a number of ways. You may choose to have team members report progress on their particular tasks at team meetings. Alternatively, they may report to you directly (e.g. fortnightly email progress). MS-Project has an on-line facility that allows project managers to update their ‘actuals’ from the net. Monitoring implies that the values are recorded and reviewed over a period of time. This is the only way that trends can be detected and problems headed off before they impair the progress of the project. 

Remember, the key is for you to have enough information to be able to maintain control.

Control

Control means exactly that, CONTROL; you have enough information to make appropriate decisions. How you use the reports and information will affect the end results of your project.

Here are some tips to help you maintain control.

Use your project plan as the primary guide for co-ordinating your project.

Monitor and update your plan regularly.

Document progress and changes.

Conduct efficient and effective meetings.

Remember the only reason you have a project plan is so you can get out and do the work. Never lose sight of the fact that the plan is designed to make life easier for you – not ‘bog you down’ in paperwork.

Ultimately, it all comes down to the control stage. In other words, the decisions you make as you progress through your project are what determine your success. From a project planning perspective there are only a few things you can really do at any given time to maintain control.

Extend the duration of a task.

Add resources to a task (either current or future).

Overlap tasks (revise or remove the predecessor link).

Re-scope the project.

Re-negotiate the end date with the owner.

Increase resource productivity.

Do nothing!

The Review Phase

The final phase of the project management cycle is the evaluation or review. The purpose of the review is to appraise your performance during the project. Ask yourself what you did well and what needed to be improved upon. Only through an evaluation of your project can you learn from the process and improve the management of your next project. As the old saying goes “those who cannot remember the past are condemned to repeat it” (G Santayana, A Life of Reason (1905-06)).

The review should cover technical performance of the project, information availability etc. It should also include the project management issues. These include questions about the validity of your initial project definition, the accuracy of your estimation process and the effectiveness of your decision-making. The project review can provide not only a template for your next project but also substantial information relevant to your final report.

Why Projects Succeed

Listed over the page are a few reasons why projects succeed. This list includes  personal experience and also includes a list of pointers from such important project management texts as ‘The complete Idiots Guide to Project Management’ 
1. A realistic plan

2. Clarity of goals

3. Careful reporting and monitoring

4. Strong and conscientious leadership

5. Commitment from stakeholders

6. Commitment from team members

7. The right people in the right position

8. Effective and meaningful use of the project management process

9. Risk is recognised and managed

10. Team work is taken seriously
At the end of the day project management provides a system that should free you to get on with your work.

Summary

The quality of the project plan is a good predicator of how smoothly the project will run.

The key to the successful conduct of a project is set up, monitoring and control.

−Setting up involves establishing a baseline, creating the project infrastructure and establishing the project team.

−Monitoring involves comparing what was planned with what actually happened

−Control involves gathering enough information to make appropriate decisions

The purpose of the review phase is to appraise the process and performance and to improve the management of the next project
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