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PREFACE

Dear Learner

Welcome to Work Study. I hope that you will fi nd this module interesting and informative, and that 
you will be able to apply the knowledge and skills that you acquire at your home and place of work.

GOAL AND MODULE CONTENT

The goal of this module is to give you an in-depth view of the technique of work study and to assist 
you in understanding the contents of this module.   

Each unit begins with a set of learning outcomes which you should keep in mind as you work 
through the units.  The content of this module is not designed to provide you with a totally 
comprehensive outlook on work study and I strongly advise you to use the textbooks indicated in 
the list of references in order to attain a broader picture of this technique. 

The information contained in these textbooks will broaden your perspectives and enhance your 
knowledge regarding work study. 

You are advised not to memorise the information contained in this study guide, but instead, to 
ensure that you understand the concepts discussed and are able to apply them practically.  To help 
you apply the module content, I include several activities which provide you with opportunities 
to stimulate your thinking, apply the content where possible in practice and help you make useful 
summaries by writing down your thoughts and experiences. 

I trust that you will fi nd the information contained in this module useful, interesting and informative, 
not only for the purposes of your academic studies, but also during your day-to-day tasks. The 
various icons used in this module have the following meanings:
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The following icons are used throughout the study guide to indicate specifi c functions:

ACTIVITY

This icon indicates that you are required to complete certain activities 
which will assist you with your studies.

DEFINITION
This icon indicates a clarifi cation of a word/concept or the nature of 
something.

EXAMPLE

Examples are given for further clarifi cation and are indicated by this 
icon.

SELF-ASSESSMENT

 If you answer the self-evaluation questions indicated by this icon, 
you will be able to assess the degree of success you have achieved in 
mastering the study material.
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REFERENCES

At the end of each unit, I include a list of references that I consulted in writing this module. If you 
would like to know more about a particular section of the work, you are encouraged to consult the 
relevant reference work.

CLOSING REMARKS

I wish you success in your studies and hope that you will fi nd it rewarding studying at Unisa. Please 
do not hesitate to contact me if you have any problems regarding the contents of this module. I will 
send you the fi rst tutorial letter shortly, in which you will receive all the relevant contact details.
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to:

   describe in your own words what is meant by the term "work study"

   draw a diagram of the structure of work study

  describe the value of work study

  discuss the importance of work study

  describe the origin and development of work study

  discuss the definition of work study

  distinguish between method study and work measurement

  summarise the basic work study procedure

  illustrate the preliminary structure of work study

  compare the nature and scope of work study

1.1  INTRODUCTION 

Almost every industry, business and service organisation is restructuring itself in order to 
operate more effectively.  This is due to ever-increasing competition from all parts of the 
world.  Organisations are constantly downsizing, yet management is continuously looking 
at attaining set targets and quality improvements even with a reduced labour force. 

Work study therefore becomes a priority if organisations are to survive in these 
challenging times.  

In this unit we will discuss the concept of work study and distinguish between the two 
techniques of work study, namely method study and work measurement.   

One commonly asked question is:
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A very simple answer is that work study assists management to achieve their 
organisational objectives effi ciently.   It further addresses the way in which work is done 
and provides a time standard for the method in which the work could be completed.   
An important note to remember is that a work study investigation can be conducted at 
any place where work is being performed.

Kanawaty (1995:17) states that the prime value of work study lies in the fact that, by 
carrying out its systematic procedures, a manager can achieve results that would make 
his/her organisation more effective.

Before we discuss work study, it will benefi t your understanding of the concept to 
explore the origins and development of work study. 
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1.1.1  What is work study?

The ILO (Kanawaty, 1995:9) defines work study as:

"the systematic examination of the methods of carrying out activities so as to improve the 
effective use of resources and to set up standards of performance for the activities being 
carried out".

Let's first look at the structure of work study:

Diagram 1  (Source:  Adapted from Kanawaty, 1995:20)

Work Study
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From diagram 1, you can see that there are two techniques that make up work study.  
They are:

  method study
  work measurement

In this module, we will concentrate on the first technique, namely method study. 

1.1.2   Why is work study so valuable to an organisation?

The ILO (Kanawaty, 1995:17) states that there is nothing new about the investigation and 
improvement at the workplace.  Good managers have been investigating and improving 
ever since human effort was first organised  on a large scale.  The prime value of work 
study lies in the fact that, by carrying out its systematic procedures, a manager can 
achieve results as good as or better than the less systematic person was able to achieve 
in the past.

Work study succeeds because it is systematic both in the investigation of the 
problem being considered and in the development of its solution.

Conducting systematic investigations is time-consuming and management staff do not 
have the available time to conduct them.  This is where work study comes in.  
Management needs work study because it uses continuous observation and studies at the 
workplace in order to obtain the facts required.

This means that management requires someone who is able to carry out investigations 
on a full-time scale without the interruptions of normal working duties.  In other words, 
a work study officer is needed.

It is for this reason that work study is generally regarded as a “tool” of management.

1.2   THE IMPORTANCE OF WORK STUDY

The importance of work study as a management tool is being recognised on a larger 
scale as organisations gear up to become more effective and efficient in their operations.  
In South Africa, organisations have already proved the importance of work study 
and related techniques in practice and continue to benefit tremendously from their 
implementation.

It is therefore very important that:

   the work study officer understand and apply organisational effectiveness techniques

   management in all functions and divisions within an organisation be aware of what 
work study can offer them
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In this course, we constantly try to link the theory of work study and related techniques 
to practice, with special attention to its application.  You will therefore find that 
throughout the course, we refer to practical examples and activities.

Due to the practical nature of this field of study, you are also asked in the activities to try 
to apply the techniques and procedures to your work situation.

The above discussion gives you a basic idea of the importance of work study as a 
management tool and also a brief outline of the structure of work study.  You need to 
familiarise yourself with the contents of this module.

ACTIVITY

1.  Explain in your own words what the term "work study" means.

2.  State in not less than fi ve sentences why work study is so important and 
indicate what value work study can bring to your work environment.

1.3  OVERVIEW OF MODULE:  WORK STUDY

Let's look at an overview of the contents of this module.
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WORK STUDY

METHOD STUDY WORK MEASUREMENT

* Definition and scope of management

* Aids for effective management

* Productivity

* Work study

* Worker behaviour

* Group behaviour

* The work study officer

* Method study procedures

 ° Step 1: Selection of the task and description of the

    objectives

 ° Step 2: Recording all relevant information

 ° Step 3: Critical examination

 ° Step 4: The development, selection and

    reinvestigation of a more efficient method

 ° Setp 5: Definition of the new method and sub-

    mission for approval

 ° Step 6: Installation of the new method

 ° Step 7: Maintanance of the new method

1.4  ORIGINS AND DEVELOPMENT OF WORK STUDY

When we look at the origins and development of work study, we ask the question:

When did work study actually begin?

The study of work is most probably as old as humankind itself.

Evidence has been found that the ancient Egyptian civilisation (3 500 BC) applied 
“work study principles” in building the pyramids and that monks in the Middle Ages 
used the duration of various construction tasks for controlling purposes, when building 
monasteries.

Entrepreneurs only started paying attention to method study and work measurement in 
the 18th century with the development of the scientifi c management approach.
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1.5  WORK STUDY

For the purposes of this unit, we will briefl y distinguish between the two techniques 
of work study.  We will discuss method study in detail in this module and work 
measurement in module two.

1.5.1  Definition of work study

In unit 1, we defi ned work study.  Let’s look at the defi nitions once again.   

Work study is an aid of management which is based on various techniques, but 
particularly on method study and work measurement.  It is applied in the 
examination of all aspects of human work and leads to the systematic investigation of 
the different resources and factors which infl uence the effi ciency and economy of a 
given situation, with the aim of effecting improvements.

Kanawaty (1995:09) defi nes work study as “the systematic investigation of the 
methods of carrying on activities so as to improve the effective and effi cient use of 
resources and to set up standards of performance for the activities being carried 
out”.

From the above defi nitions, it can be seen that work study as a general concept is based 
on two different, but related techniques, namely method study and work measurement.  

1.5.2  Techniques of work study

We can explain the two techniques very briefl y as follows: 

Method study Work measurement

Method study looks at the method of the 
work being carried out, with the aim of 
improving it.

For example, think of the worker that 
sews towels.  After the towels have been 
sewn, the worker physically carries the 
sewn towels to the inspection area.  We 
can improve this method by installing 
a conveyor belt which transports the 
towels to the inspection area.

Work measurement looks at measuring 
the work in order to determine the 
duration.

For example, think of a worker that sews 
towels.  The time that the worker takes 
to complete the work is measured and a 
standard time per unit is determined
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ACTIVITY

We have mentioned the two techniques of work study, but what are they and 
why are they so important? Visit the work study offi cer who uses work study 
investigations and fi nd out what they say about these two techniques.  You can 
also visit the library and read more about them.  Write short notes on your 
understanding of these two concepts.

Maybe if we defi ned these two techniques, you would have a much clearer understanding 
of them in practice.  Let’s look at each one in more detail.  We will start with method 
study.

1.5.2.1  Method study

Method study is defi ned as the “systematic recording and critical examination of 
those factors and resources involved in an existing or proposed job/operation, in 
order to develop an easier and more effi cient method and to reduce costs”.

Kanawaty (1995:19) defi nes method study as “the systematic recording and critical 
examination of ways of doing things in order to make improvements”.

As you can see from the two defi nitions, method study concentrates on the development 
of more effi cient methods to ensure the optimal utilisation of human and other resources.

Before any existing or planned method can be improved, it is necessary to analyse 
the specifi c process, procedure or task in detail.  Throughout the years, this detailed 
investigation has been developed into a fi ne art known as “method study” and consists of 
certain basic steps or procedures.  This technique and its procedures will be discussed in 
detail in the units that follow.  
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1.5.2.2  Work measurement

Work measurement is defi ned as the “application of techniques designed to establish 
the time for a qualifi ed worker to carry out a specifi ed job in a particular situation at 
a defi ned rate of working”.

Work measurement concentrates on determining time standards against which 
performances can be measured.  From the above defi nition, it is clear that work 
measurement determines a standard time, based on a pre-determined method, and is 
therefore applied in practice to measure the effi ciency or improved method.  

Work measurement techniques, and especially time study, are discussed in more detail 
later.  

1.5.3  Objectives of work study

Figure 1.1 below shows that the primary objective of work study is to improve 
productivity.  This diagram also shows how work study uses its two techniques to 
improve productivity.

Figure 1.1   Objectives of work study
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Furthermore, the objective of work study is to assist management in obtaining the 
optimum utilisation of human and material resources available to the organisation for the 
accomplishment of the work that has to be done.  

In order to attain its objectives, work study concentrates on the following three aspects:

  The most efficient and effective application of the plant and equipment
  The most efficient and effective application of human resources
  The evaluation of material usage

ACTIVITY

How would you say work study improves productivity? Mention examples from 
your workplace that have benefi ted or can benefi t from work study.

We defi ne productivity as the ratio between output and input.  Now look at the example 
below indicating how productivity can be improved.

Example: By improving the effi ciency and effectiveness of resources like labour, 
capital and materials, the output (fi nal goods and services) will also increase.  This 
also means that the productivity of such an organisation has increased.

/continued...
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Work study investigations are one way of improving economic prosperity.  We can use 
method study to improve a method and we can use work measurement to determine 
standard times for the new method.  Improved methods automatically improve 
productivity.  

A simple way of improving economic prosperity and productivity is attendance at work 
and punctuality.  

1.5.4  Financial implications of work study

Remember that the application of work study techniques is not done “free of charge”.  
There are costs involved and at this stage it is desirable to discuss the cost implication of 
the application of work study techniques briefl y.

ACTIVITY

What do you think are the costs involved when applying work study investigations?

Are these costs low or are they high?  What would you say are some of the costs?  
Speak to your colleagues or the work study offi cers at your workplace to fi nd out 
what they say.  Write your answer in the space provided.

The costs regarding the application of work study and its techniques are relatively low in 
comparison with other techniques to improve productivity, for example operational 
research, network analysis and system analysis.  The result can be seen much quicker, in 
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some cases practically immediately after implementation.  It is because of this that work 
study is such a popular aid to management and is used widely by the private and public 
sector today.  

Finally, we can comfortably say that work study concentrates on the effective and 
effi cient application of resources available to an organisation, not only to improve the 
organisation’s productivity but also to improve the prosperity of the country as a whole.

1.5.5  Work study procedure

Well, in reality, in order to complete a thorough investigation for work study purposes, it 
is necessary to have a starting point and an ending point.  You would not be able to make 
a success of your investigation if it were carried out without a set procedure and an 
objective in mind.  A good example to illustrate how chaotic it would be if you did not 
have work study procedures would be an operations manager attempting to carry out all 
his/her operations without conducting any planning at all.

As you can see from the above, it is essential to have a procedure for work study because 
these procedures ensure a systematic course of action which details the complete 
method of conducting an investigation.  Work study procedures consist of several steps 
which must be followed in sequence.  It must be emphasised that not one of these 
steps should be skipped when doing a proper work study investigation.

Kanawaty (1995:21) outlines the basic work study procedure as a set of eight steps:

Step I: Select the job or process to be studied.

Step 2:  Record or collect all the relevant data about the job or process, using the 
most suitable data collecting techniques so that the data will be in the most 
convenient form to be analysed.

Step 3:  Examine the recorded information critically and challenge everything that 
is done, considering in turn the purpose of the activity, the place where it is 
performed, the sequence in which it is done, the person who is doing it, and the 
means by which it is done.
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Step 4:  Develop the most economical method or process, taking into account all the 
circumstances and drawing, as appropriate, on various operations management 
techniques.

Step 5:  Evaluate the results attained by the improved method compared with the 
quantity of work involved and calculate a standard time for it.

Step 6:  Defi ne the new method and the related standard time and present it to all 
those concerned in writing and/or by using demonstrations.

Step 7:  Install the new method, training those involved as an agreed practice with the 
allotted standard time of the operation.

Step 8:  Maintain the new standard practice by monitoring the results and comparing 
them with the original targets.

It is very important to remember this work study procedure.  Summarise a 
technique, way or method that you can use to remember it.

One suggestion would be the use of the following acronym:

SREDEDIM – that shows you the fi rst letter of each step of the procedure.   

Select
Record
Examine
Develop
Evaluate
Defi ne 
Install
Maintain
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So far, in this unit, we have defi ned work study, discussed the two techniques of work 
study, namely method study and work measurement, looked at the objectives of work 
study and outlined the basic work study procedure.

Having discussed all of the above, we can now show you a structure of work study.

1.5.6  Structure of work study

Currie (1981:50) drew up a structure of work study as Illustrated in fi gure 1.2 below.  

SELECT
work to be studied

RECORD
present method to limit of detail

economically justified using

CHARTS        DIAGRAMS       OTHER
   AND MODELS

EXAMINE
the facts critically considering in turn

PURPOSE - PLACE - SEQUENCE- PERSON

MEANS

DEVELOP
best methods under prevailing

circumstances

HIGHER PRODUCTIVITY

WORK STUDY

SELECT
work to be studied

RECORD
present method to limit of detail

economically justified using

CHARTS        DIAGRAMS       OTHER
                     AND MODELS     MEANS

EXAMINE
the facts critically considering in turn

PURPOSE - PLACE - SEQUENCE- PERSON

MEANS

DEVELOP
best methods under prevailing

circumstances

METHOD
STUDY

To improve methods
of production

INSTALL
MAINTAIN

defined and
measured method

to achieve

Improved factory and
workplace layout

Improved design of equipment

Better working environment

Reduction of fatigue
resulting in improved use of

Material

Plant and Equipment

Human resources

SELECT
work to be measured

DEFINE
method to be used

BREAK JOB DOWN INTO ELEMENTS

MEASURE
quantity of work involved in that method

by

direct observation                      predetermining
using                                             using

TIME STUDY              ANALYTICAL ESTIMATING
RATED ACTIVITY         COMPARATIVE ESTIMATING

SAMPLING             PREDETERMINED MOTION
                                TIME SYSTEMS

                               SYNTHESIS

Apply relaxation allowance

OBTAIN
work content

Add other justifiable allowances

ESTABLISH
Standard time for defined method

WORK
MEASUREMENT
to assess human

effectiveness

to achieve

A basis of comparison
of alternative methods

Correct initial manning

Continuous economy of human resources

Effective planning of production

Realistic labour costing

Basis for sound incentive schemes

Figure 1.2:  Structure of work study
(Adapted from Currie, 1981:50)
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This structure refl ects the systematic nature of work study and illustrates how the 
techniques of method study and work measurement complement each other to 
eventually ensure an improvement in productivity.  The diagram also shows you the basic 
procedure of both method study and work measurement.  These will be discussed in 
detail in the following chapters.  

1.5.7  Nature of work study

Work study succeeds because it is systematic.  This one simple statement can sum 
up the nature of work study because systematic investigations take time and in most 
organisations it makes sense to separate the task of work study from the management 
task.  This is why work study is regarded as a management aid.

The value of work study for management lies in the systematic way in which a problem is 
approached, analysed and solved.  All fi ndings are then based on facts observed within the 
problem area.

The daily activities of all managers, either in the private or in the public sector, consists 
of the solving of problems related to human resources, machines and materials, and are 
therefore not uninterrupted for long periods.

The answer would be a resounding no.  This means that it is practically impossible for a 
manager to conduct a work study investigation as part of his/her normal duties 
successfully.  If not all the facts are available, the danger is that changes in procedures and 
methods will not be totally effective.  

It also does not always make sense to rely on the opinion of, for example, operators, 
foremen or supervisors.  The reason for this is that they do not always have all the facts 
and it is diffi cult for them to be objective regarding a problem concerning them.  It is 
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therefore important to realise that adequate information can only be obtained by a 
continuous study of the process, work place method or activity.  

Because managers do not have the time to complete work study investigations the work 
study offi cer, who is trained for this purpose, has to carry out such investigations.  The 
work study department is a staff function and not a line function.  Because of this, the 
work study offi cer can focus his/her attention on aspects regarding work study.

It is important under the nature of work study to discuss the contribution of work study 
to the effective functioning of an organisation.  It can be summarised as follows:

a)  It is a means to improve the productivity or effi ciency of a working environment 
by reorganising the work.  Normally it requires little or no capital outlay in terms 
of plant, equipment or tools.

b)  It is systematic and therefore work study ensures that no factor which could 
infl uence the effi ciency or effectiveness of the work is left out, either while 
analysing the original method or process, or when developing new ones.  A 
systematic approach therefore ensures that all relevant information is obtained for 
analysis.

c)  It is the most accurate method which has yet been developed for determining 
work standards and is essential for effi cient and effective planning and control — 
especially of production.

d)  The savings or improvements resulting from the proper application of work study 
can be seen immediately after implementation and will continue for as long as the 
work in the different forms continues.

e)  It is a “tool” that can be used anywhere, for manual labour or machinery 
utilisation.  It can also be used in workshops, offi ces, stores, laboratories, 
industries that supply services, retail companies, restaurants, etc.

f)  The scientifi c approach towards an investigation and its thoroughness makes work 
study an indispensable “tool” to management.  

g)  It is an excellent weapon to combat ineffi ciency in any organisation because the 
investigation of a specifi c activity can lead to the identifying of shortcomings or 
weaknesses of other activities that infl uence it.  
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On-time Deliveries is an organisation that has a reputation for always delivering 
products and services on time.  For some time the management team of On-time 
Deliveries received complaints from several customers that some services and 
products were delivered late.  The work study offi cer conducted a work study 
investigation to determine where the problem was and how it could be addressed.  
An investigation into the effi ciency of a specifi c operator and machine brought to 
light that time was being wasted due to a continuous shortage of materials and 
unnecessary machine breakdowns.  Due to the investigations the management team 
could address identifi ed specifi c problem areas and implement corrective actions to 
ensure that their organisation could function effectively again.

1.5.8  Scope of work study

Work study can make an important contribution towards the choice of new or improved 
machinery and equipment.   Work study also has an important part to play regarding the 
better utilisation of existing resources including machinery and equipment, through the 
application of work study techniques.

The application of work study techniques results in more effi cient and effective 
management.  This scope or fi eld of application can be best explained by table 1.1.  

Table 1.1 is divided into two parts: 

  Improvements by means of capital investment

   Improvements through efficient and effective management (This implies very little 
or no capital utilisation.)

The above table outlines the scope of work study, clearly showing the type of 
improvements, the method or techniques used and the level of costs involved.
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1.6  SUMMARY

In this unit, we have given an overview of work study and looked at the reasons why it 
is so valuable to an organisation.  We went further and discussed the importance and 
structure of work study and showed in a diagram where the two techniques fit in.

We concluded this unit with a look at the framework of the module, giving a brief outline 
of what aspects will be discussed in method study. 

To summarise, we can comfortably state that work study is an important productivity 
improvement technique.  It is a valuable and essential aid to management.  We have also 
stated that work study is relatively cheap to use, applicable almost any place where work 
is performed and the results are very quickly recognisable.

Work study is based on the techniques of method study and work measurement.  These 
two very important techniques will be discussed in more detail in the following units.  

The primary goal of work study is to improve the utilisation of a company’s scarce 
resources, thereby increasing productivity.  Work study also contributes to the 
improvement of a country’s general prosperity.  Better utilisation of scarce resources will 
increase output and/or decrease input, resulting in higher productivity, which in turn will 
result in an increased satisfaction of needs.  

The basic work study procedure was discussed.  We should emphasise that none of the 
steps should be skipped during an investigation because this could lead to an investigation 
being incomplete.

1.7  SELF-ASSESSMENT QUESTIONS

1. What is your understanding of the defi nition of work study?  Discuss.

2. Distinguish between method study and work measurement.

3.  Study fi gure 1.1 and explain how method study together with work 
measurement can improve productivity.

4. Outline the steps of the basic work study procedure.

5.  Explain the objectives of work study.  Substantiate your answer with the use 
of a diagram.

6. Write short notes on:

  the nature of work study
  the scope of work study
  the structure of work study
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to:

   identify and describe the different types of aids used to ensure organisational 
effectiveness

   explain how each of the following aids can be used by management to improve 
productivity:

  Work study
  Organisational development
  Value analysis
  PERT
  Maintenance and replacement of equipment
  Variety reduction
  Motion study
  Communication 

2.1  INTRODUCTION

These are probably some of the questions that immediately run through your mind when 
you see the title "AIDS FOR EFFECTIVE MANAGEMENT".  After studying this unit, most 
of your questions will be answered.

The management aids we are going to discuss in this unit will provide you with an idea 
of the techniques that assist management in ensuring that their organisations are run 
effectively. 

Figure 2.1 below shows you these aids that were developed through the years to 
assist managers in their daily functions to ensure the effi ciency and effectiveness of the 
organisation.
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Aids for

effective

management

Organisational
development

Value
analysis

Programme
evaluation and 

review technique

Maintenance and
replacement of

equipment

Variety
reduction

Motion
study

Communication

Work
study

Figure 2.1:  Aids to assist managers

We will briefl y discuss each of the above aids in this unit.

2.2  WORK STUDY

Kanawaty (1995:9) defi nes work study as follows:

  Work-study is the systematic examination of the methods of carrying on 
activities so as to improve the effective use of resources and to set up 
standards of performance for the activities being carried out.

Work study is also defi ned as follows:

  Work study is an aid of management which is based on various techniques, 
but particularly on method study and work measurement.  It is applied in 
the examination of all aspects of human work and leads to the systematic 
investigation of the different resources and factors which infl uence the 
effi ciency and economy of a given situation with the aim of effecting 
improvements.

The above defi nitions may look somewhat complex to you, being a fi rst-time learner in 
this fi eld.  So let's look at a comical scenario that depicts the value of work study in a 
work situation.
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ACTIVITY

Describe some of the ways in which you think that work study aids management.
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There are several ways in which work study can aid management.  During the planning 
stage, for example, work study provides important information on procedures, methods, 
time standards and programmes. 

This information is further analysed during the organisation stage and consists mainly of:

  the determination of the work contents of the task
  the evaluation of a task
   the determination of the means which will be necessary to execute an activity

Consider the following:

"Through the years, work study has increased to such an extent that most organisations' 
work study departments have to answer directly to top management."

Why do you think this is so?  The reason is probably the fact that management has 
seen work study as an important "tool" in improving productivity and also the overall 
effectiveness of an organisation.

2.3  ORGANISATIONAL DEVELOPMENT (OD)

Daft (2001:5) defi nes an organisation as follows:

  Organisations are social entities that are goal directed, are designed as 
structured and co-ordinated activity systems and are linked to the external 
environment.

Jones and George (2002:5) defi ne an organisation as:

  … a collection of people who work together to achieve individual and 
organisational goals.

Now that you understand what an organisation is, let's look at the link between 
organisations and organisational development.

As you can see from the above defi nitions, organisations consist of people who need to 
work together towards attaining the goals and objectives set by their organisations. 

In your everyday work situation and experience you probably realise that not one person 
is the same and that people have different personalities, working styles and preferences.  
Can you imagine how diffi cult it can be to get people working harmoniously together 
towards the same goal if you do not spend some time and effort in understanding and 
accepting interpersonal relationships?  

It is therefore important to look at the development of an organisation, taking the people 
in the organisation into account.  Let's look at a defi nition of the term "organisational 
development".
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Robbins and Coulter (2002:344) defi ne organisational development as follows:

  Techniques or programs to change people and the nature and quality of 
interpersonal work relationships.

For well over 30 years now, academic researchers and managers have been interested 
in helping individuals and groups within an organisation work together more effectively.  
The most popular organisational development techniques (that can enhance the growth 
of individuals and groups within an organisation) are as follows:

ACTIVITY

The defi nition of OD refers to changing people.  Why do you think people should be 
changed?  Explain.
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How does organisational development aid management?

Organisational development aids management because it seeks to bring about changes 
in or among the organisation's people.  It also helps build employee morale and improve 
the nature and quality of inter-personal work relationships.  It improves productivity as 
colleagues will work together to realise organisational objectives.

2.4  VALUE ANALYSIS

Value analysis is also known as value engineering.

Wild (1979:53) defi nes value analysis as:

  ... an organised approach to get the same performance at lower cost without 
affecting quality

Stevenson (2002:530) defi nes value analysis as:

  ... the examination of the function of purchased parts and materials in an 
effort to reduce the cost and/or improve the performance of those items.

What do the above defi nitions imply?

The above defi nitions imply clearly that value analysis comprises identifying areas of high 
cost as well as investigating how to reduce or eliminate high costs without affecting the 
quality and function of the product.

       

Here we mentioned reducing or eliminating high costs.  It is a known fact that any 
reduction or elimination of costs automatically results in an improvement of productivity.
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2.5   PROGRAMME EVALUATION AND REVIEW TECHNIQUE 

PERT (programme evaluation and review technique) and CPM (critical path method) 
are two of the most widely used techniques for planning and co-ordinating large-scale 
projects in organisations.

Stevenson (2002:775) states that PERT and CPM aid management by enabling them 
to obtain:

  a graphical display of project activities

  an estimate of how long the project will take

   an indication of which activities are the most critical for timely project 
completion

   an indication of how long any activity can be delayed without delaying the 
project

Figure 2.2:  Example of a PERT diagram

PERT is used today to plan and control large, unique projects. 

Examples are:

  the construction of a ship
  civil engineering projects such as road and railway constructions
  chemical plants, production plants and power stations 

2.6   MAINTENANCE AND REPLACEMENT OF EQUIPMENT

Every day all organisations use a variety of equipment in the transformation process.  The 
equipment is subject to normal wear and tear of everyday usage and therefore there will 
be times when equipment breaks down. 

This is detrimental to the daily running of the organisation, as it effects the production 
process and results in the lowering of productivity. 
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ACTIVITY

Can management afford to have continuous disruptions to the production process?  
Explain what happens when equipment breaks down.

Let's look at the meaning of maintenance and replacement separately.

2.6.1  Maintenance

The objective of maintenance is to keep the production system in good working 
condition and at the lowest possible cost.  Maintaining the production capability of an 
organisation is an important function in any production system. 

Maintenance encompasses all those activities that relate to keeping facilities and 
equipment in good working order and making necessary repairs when breakdowns occur, 
so that the system can perform as intended. 

Here is an example:

A local municipality needs motor vehicles to carry out their daily functions.  These 
vehicles will break down from time to time.  The municipality needs to have a 
maintenance plan to regularly maintain these vehicles to ensure that they do not 
break down regularly.  Just as the defi nition states, maintenance is ensuring that 
equipment is kept in good working order to prevent breakdowns.
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It is important at this stage to list the types of maintenance.  We will look at the two main 
types of maintenance.  They are breakdown maintenance and preventive maintenance.

Type of maintenance Defi nition Example

Breakdown maintenance Kanawaty (1995:237) 
defi nes breakdown 
maintenance as "a 
responsive approach 
by the maintenance 
department to requests 
for repairs, because 
of either machine or 
equipment failure, or 
inconsistent or unsafe 
work resulting from 
the poor condition of 
machinery".

This type of maintenance 
is reactive.  That 
means that only when a 
breakdown occurs is the 
specifi c faulty equipment 
repaired.

Preventive maintenance Preventive maintenance 
comprises the periodic 
inspection of the plant 
and equipment at 
predetermined times 
to predict its wear and 
tear, or to expose faulty 
parts or conditions and to 
repair them.

This type of maintenance 
is proactive.  This means 
that the organisation 
continuosly takes care of 
equipment in order to 
prevent a breakdown. 

2.6.2  Replacement

During the daily activities of an organisation, equipment may break down too often or 
become too costly to maintain.  Here management is faced with a dilemma in which costs 
are the important consideration.

Look at the example below.

Municipal vehicles cannot last forever, even if care is taken to ensure that they go 
for regular maintenance services.  They become old with daily usage and wear and 
tear.  It may become too expensive to maintain them, so management may decide to 
replace them with new vehicles.

/continued...
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The question that the manager in the graphic above is asking is sometimes diffi cult to 
answer because future breakdowns cannot be readily predicted.  Management may use 
historical data to help forecast future experience. 

Replacement occurs when items and equipment are no longer capable of satisfactory 
operation.

ACTIVITY

Outline some of the reasons for wanting to keep an organisation's equipment and 
machinery in good working order.
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I am sure you indicated several reasons.  Some of the reasons I could think of are directly 
related to an organisation's productivity levels, such as:  

  u preventing disruptions in production
  u maintaining high quality products and services

None of the factors of production used in an organisation for supplying goods and 
services can keep on functioning without any maintenance. 

The breakdown of equipment and machinery can cause the delay, or even the 
termination of the production or supply of certain products or services. 

It is therefore very important that management give constant attention to the 
maintenance of equipment and they must, where possible, try to prevent unnecessary 
breakdowns of equipment and machinery.

2.7  VARIETY REDUCTION

Variety reduction can be defi ned as the process by which the unnecessary variety of 
parts and materials used in the various stages of manufacturing a product, that is 
from the design to the production or sales stage, is reduced or eliminated.

In most organisations, variety is unavoidable.  While a degree of variety is desirable, it 
must be borne in mind that as variety increases, organisational problems and costs also 
increase. 

Example:

It can be seen from the above example that variety control is necessary and the task of 
decreasing variety is one of the most profi table ventures any organisation can undertake.
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Variety can be decreased in three ways: 

Simplifi cation Decreasing unnecessary variety

Standardisation Controlling the necessary variety

Specialisation Concentrating effort in organisations where special knowledge 
is available

How does variety reduction aid management?

Variety reduction consists of a combination of all three of the above ways and can be used 
at any place in the organisation, simultaneously or at different points. 

It is a continuous process and will, through the application of certain techniques, prevent 
the increase of variety in many areas.  Variety reduction assists management by ensuring 
that there are not too many different products in one organisation.  Simply speaking, the 
smaller the variety of products, the easier it is for management to ensure effectiveness.

Management can start solving this problem of too much variety by making employees 
aware of uncontrolled variety.

ACTIVITY

Do you think uncontrolled variety is a problem in your organisation? Indicate how 
you can prevent this type of problem in your organisation from becoming a reality.
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2.8  MOTION STUDY

Motion study is defi ned as the study of the motions used in executing an operation 
or an activity, in order to eliminate all unnecessary motions and build up a sequence 
of the most useful motions for maximum effi ciency.

Motion study not only includes the analysis of the movements used in performing work, 
but also takes the tools, equipment and material that the worker uses, the conditions 
surrounding the worker and the workplace into consideration.

The objective is to design a work method that will result in high operator productivity 
with the least possible fatigue.

How does motion study aid management?

Motion study is a subdivision of work study and is used especially in the fi elds of method 
study, procedure studies, system analysis and design, and the handling of material.  It 
therefore contributes indirectly to the management's decision-making process by 
increasing productivity through improved methods and procedures.

2.9  COMMUNICATION SYSTEMS AND AIDS

Communication is defi ned as:

  [t]he conveyance by any possible means of any kind of message between any 
individual or group of persons within an organization, which is related to the 
activities within or outside the work situation, or to the formal or informal 
relationships between those individuals and/or groups of persons.

Communication takes up between 75% and 90% of a manager's time. 

Good communication is therefore essential for the effi cient functioning of the 
organisation.  Management must not only ensure that instructions are conveyed clearly, 
but also that the necessary channels and structures exist for two-way communication, 
that is from top to bottom and from bottom to top, as well as horizontally. 
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Figure 2.3:  Organisation structure and communication

How does communication aid management?

The importance of communication as an aid to management is clear from the above 
discussion and cannot be overemphasised. 

Communication is particularly important for two reasons:

 (i)  It is essential for the functioning of the organisation that the people are 
informed about what they should do, why it must be done, when it must 
be done and how it should be done.

 (ii)  It has a particular infl uence on relationships between the people in an 
organisation and consequently infl uences the atmosphere, attitudes, 
morale and motivation of the people.
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2.10  SUMMARY

Management is involved in planning the activities of the organisation, organising it, 
leading and controlling it.  Management also consists of continuous decision-making, 
communication, co-ordinating and disciplining. 

To help managers with their management task, certain techniques have been developed.  
These techniques can be found in the aids for effective management, some of which 
we have outlined in this unit.  The aids we discussed were work study, organisational 
development, value analysis, PERT, maintenance and replacement of equipment, variety 
reduction, motion study and internal communication.

This discussion concentrated on the manufacturing organisation.  The reason for this 
is that the production function is clearly defi ned in such an organisation.  Most of the 
defi nitions or concepts discussed in this unit, however, apply to all organisations that 
deliver goods and services.

2.11  SELF-ASSESSMENT QUESTIONS

(a)  Briefl y discuss the following aids available to management.  Clearly indicate 
how each of these aids contribute to the decision-making process.  Also 
supply practical examples to support your views.

  Work study
  Organisational development
  Value analysis
  Variety reduction 
  Programme evaluation and review technique (PERT)

(b) Differentiate between the following two types of maintenance:

  Breakdown maintenance 
  Preventive maintenance

(c)  Explain why you think a company may want to use variety reduction as an aid 
to management.
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to: 

   describe what a work study officer is and why one should be properly 
introduced in a department

   explain the qualities, knowledge and training that the work study officer should 
have

   describe the work study officer’s relationships with management, the 
supervisor and the workers

  discuss the relationship between work study and the unions 

3.1  INTRODUCTION

What immediately comes to mind when you think of a "work study offi cer"? 

What do you think employees in a factory immediately think of when they see a work 
study offi cer in their department?
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These are just some of the questions that come to mind when a person sees a work 
study offi cer in their department.  With all the information you have now regarding the 
importance and benefi ts of work study, you may well ask:  "What are the reasons for 
these perceptions by employees?"

There is one very simple reason for these perceptions:

The work study offi cer was probably not properly introduced into that particular 
department.  Whenever an investigation is to be carried out in a particular department, it 
is imperative that the work study offi cer apply the following procedure:

Procedure prior to work study investigation

Step Responsible person Action

1 Work study offi cer   contacts the department head

   explains the following aspects 
to the department head before 
the investigation commences:

   the nature and purpose of 
the investigation

   the duration of the 
investigation, and

   the spcifi c area that will be 
investigated, etc.
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Procedure prior to work study investigation

Step Responsible person Action

2 The department head    then introduce the work study 
officer to the department 
supervisor

3 The work study offi cer    must gain the trust and co-
operation of the supervisor. 
(How to achieve this sucessfully 
is discussed n paragraph 3.5.2 
"The work study officer and the 
supervisor.")

4 The supervisor    introduces the work study 
officer to the staff in the 
department where the 
investigation is being carried 
out.

5 Work study offi cer    must make it clear that it is the 
work and not the worker that 
is being studied.

The above procedure is the key to a successful investigation.

3.2   QUALITIES OF WORK STUDY OFFICERS

Work study offi cers fulfi l an important task in the organisation and should therefore have 
the following qualities:

(a)  An analytical and constructive mind, which is interested in problems and the 
isolation and solution of these problems;  the ability to express their ideas clearly

(b) Inquisitiveness, perceptivity, sound judgement and a lot of common sense

(c)  Firmness and controlled enthusiasm, the ability to carry on regardless of 
problems, to study detail without losing interest and to be prepared to wait long 
for results

(d)  More tact than the average person, a sense of humour, powers of persuasion and 
social acceptance

(e) Imagination and initiative, with the ability to work as part of a team

(f)  Other professional qualifi cations as an indication of their intellectual capabilities

(g) An interest in other people and a sense of fairness
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(h) An interest in productivity, effi ciency and modern methods

(i)  An interest in the mechanical functioning of things without the desire to 
mechanise for the sake of mechanising only

The above qualities are very important if work study offi cers want to carry out their 
job satisfactorily.  In addition to the above, work study offi cers must have the right 
personal characteristics (e.g. a good personality and the ability to communicate well with 
people).  This is often more important than previous training and experience.  The lack of 
experience can sometimes be overcome but not the inability to work with people. 

Work study offi cers must be humane when dealing with people. They must develop the 
ability to understand their doubts and mistrust.  They must be able to make forecasts 
regarding their reactions towards work study, help them to adapt to new conditions and 
be able to eliminate the normal resistance to change.

When they search for a new or improved method, their approach must be objective and 
they must recognise the ability of the person doing the work, thus obtaining the worker’s 
active co-operation and giving them the satisfaction of participation. 

They must be honest with themselves as well as with the people with whom they work.  
They must be sincere, avoid exaggeration and be open, true and reliable.  They should 
never make promises they cannot keep.  They must be as fair as a referee or as impartial 
and neutral as a judge.  They must not be biased and must be open to suggestions.  They 
must also have confi dence in themselves as well as in their methods.

Work study offi cers should also have the following 24 inherent and acquired qualities:

Honesty

Good personality

Imagination

Sense of fairness

Open-mindedness

Sympathy

Tact

Ingenuity

Reliability

Self-control

Energy

Behaves well

Self-confi dence

Co-operation

Sense of responsibility

Perceptivity

An ability to analyse

Discretion

Exactness

Ability to plan

Ability to give guidance

Optimism

Salesmanship

Leadership
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It may seem that an ordinary person cannot possibly have all the above-mentioned 
qualities and that work study offi cers must have extraordinary capabilities.  If you study 
these qualities closely, you will fi nd that the average person already has most of them to 
some degree and, as we said earlier, it is possible to develop these characteristics and 
acquire those that you do not already have.

A work study offi cer must therefore primarily be able to understand people and to work 
with them.  This quality of the work study offi cer again emphasises the fact that such 
a person’s success depends 80% on his/her ability to work with people and 20% on 
knowledge. 

Work study offi cers must therefore be people who can work with other people;  
otherwise they will not be successful in their endeavours to carry out a proper 
investigation.  The people they work with should be treated according to specifi ed 
principles and guidelines that the work study offi cers learn during their training.

3.3   KNOWLEDGE THAT A WORK STUDY OFFICER SHOULD 
HAVE

To become a good work study offi cer, you should have knowledge of:

  the organisation — the goal of the organisation, functions, structure, etc.

  the management of the organisation, its requirements, policy, control, etc.

   the work — the type of work (clerical, administrative, technical, professional), 
procedures, methods, etc.

   general knowledge — business and commerce, public administration, economy, etc.

   work study — how to investigate and improve the organisation, procedures, 
methods, etc., work study techniques, how to use charts, diagrams, etc., how to 
treat workers, and everything that organisation and work study requires of you
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ACTIVITY

1.  Refer to paragraph 3.2 and underline those qualities that you think would be 
most crucial to effectively fulfi l the task of a work study offi cer.  State why 
you chose the specifi c characteristics.

2.  Consider the fi ve points of knowledge a work study offi cer should have and 
write down any other type of knowledge that you believe he/she should 
have.

3.4   TRAINING OF WORK STUDY OFFICERS

Apart from being trained in work study, work study offi cers must also be trained in issues 
concerning the work of the organisation and specifi c aspects which could help them in 
their work, such as public speeches and language.
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Work study offi cers should therefore: 

   keep informed about the latest techniques and technological developments in work 
study.

   gather knowledge concerning the results obtained by other work study officers to 
get new ideas, etc.

   carry out industry liaison — visit other organisations in order to learn from them 
and to get new ideas, which they could use in their own organisation 

   build up a good general knowledge, meet different people and broaden their insight 
to round off their personality 

Work study offi cers must be trained to think things over.  To do this they need time and 
must approach an idea from all sides, test it and consult others about it.  You cannot 
succeed as a work study offi cer if you are not a thinker.  However, your ideas must be 
practical and acceptable.

Training on site is applied generally.  Senior offi cials usually make their experience and 
knowledge available to the work study offi cer.  The smaller tasks in a work study project 
can be allocated to him/her at the start of his/her career or he/she can work on a project 
with a more experienced person.  Later he/she can be transferred to another team that 
does more advanced investigations to eventually become a team leader.

Finally, over and above the training of work study offi cers, they must have the following 
characteristics:

   They must be interested in people and be able to work with people.

   They must be good salespersons. 

   They must be honest and able to defend their position under pressure.

   They must know the basic principles of work study and it is advisable that they be 
familiar with the technical side and working conditions of the organisation for which 
they work.

3.5   WORK STUDY OFFICERS AND THEIR RELATIONS WITH 
OTHERS

In the past, work study offi cers mainly dealt with increasing the productivity of the 
worker.  Today, with the increasing complexity of modern organisations, higher 
productivity is only one of many fi elds (e.g. setting of standard times, rating, etc.) dealt 
with by work study offi cers. 

The work study offi cer gets results by working with people and is constantly in 
interaction with management, the supervisor or foreman and the workers. 

Over the past few years, organisations have found that their effi ciency can be 
improved considerably by paying more attention especially to supervisors and workers.  
Unfortunately many work study offi cers think that the objectives of management are 
more important than the needs and objectives of the individual. 
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Therefore, we will briefl y look at how the work study offi cer should approach these 
different groups.

3.5.1  Work study officers and management

In many organisations the head of the work study department is a member of top 
management.  It is the duty of this head to constantly inform top management of the 
possible uses of work study. 

The work study offi cer must be able to rely on the support of top management to do his/
her work successfully and the importance of work study in the organisation should be 
passed on to the supervisors, foremen and workers by management. 

EXAMPLE

Management should publicise the benefi ts of all work study investigations to the 
organisation to all concerned.  This would encourage them to co-operate with the 
work study offi cer.

If an organisation works in this way, work study offi cers can be an important link between 
top management and the workers.  Problems arising from the work situation can then be 
conveyed to top management by the work study offi cer.

EXAMPLE

If a department lacks effi ciency, the work study offi cer may advise management of 
the need for additional resources, such as more staff or equipment.  Management is 
therefore constantly informed regarding the needs of the workers while the 
workers will feel in turn that management is interested in what they do.

3.5.2  Work study officers and the supervisor

The best manager gets results through people and so do work study offi cers. 

If they cannot "sell" their ideas to the people in line functions of an organisation, the 
investigation will most defi nitely fail. 

During an investigation or study, the work study offi cer must constantly try to get the 
supervisors and workers involved.  By doing this, workers and supervisors will feel that 
they had a share in the fi nal results and will consequently accept changes more easily. 

As discussed in the introduction above, it is essential for the work study offi cers to discuss 
the reason and procedures for the investigation with the supervisor before they can start 
the investigation. 
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The supervisor must therefore know exactly what is to be done and why it has to be 
done.

ACTIVITY

What would you say are some of the reasons why it is essential to gain the co-
operation of the supervisor?

Here are some points you could have mentioned:

  The supervisor is the person most affected by work study. 

   He/she may feel that the work for which he/she has been responsible for so long is 
now being questioned. 

   He/she may even feel that his/her position is threatened in the eyes of his/her 
superiors as well as subordinates.

   He/she may feel that the work study officer has taken over part of his/her 
responsibilities — this may mean a loss of status to him/her.

   In cases where there is unrest amongst the workers, the supervisor can only help 
to solve the problem if he/she understands exactly what is going on.

Since the supervisor is more concerned with the practical side of the work than 
management and is consequently more directly involved in work study, his/her work 
study orientation would be more detailed than that of management. 

He/she must have knowledge of the most important techniques of method study and 
work measurement and must, for example, have the opportunity to carry out one or two 
simple method and time studies.

Work study offi cers can only keep the friendship and respect of the supervisor if they do 
not create the impression that they want to take over their position wrongfully.

Work study offi cers must also adhere to the following rules:

(a) All instructions must be given through the supervisor.

(b)  Workers with problems outside the fi eld of work study must be referred to the 
supervisor.

(c)  They should not create the impression that they are criticising the supervisor.
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(d)  They must never allow themselves to be "used" to get decisions changed.  For 
example, a supervisor may need more workers, but the work study offi cer’s 
investigation does not show this.  The supervisor may force the work study offi cer 
to change the results of the investigation.

(e)  They must consult the supervisor concerning the tasks to be studied as well as all 
technical matters concerning the work process.

(f) They should be introduced to the workers by the supervisor.

3.5.3  Work study officers and the workers

There is a natural resistance to change (RTC) by workers whenever work study is 
introduced into a department.  In the past, workers were often hostile and resisted work 
study.  As discussed earlier, this was mainly due to the improper introduction of the work 
study offi cer and his/her presence and task in the organisation/department. 

Work study can have a positive infl uence on relations between management, supervisors 
and workers because of the following:

(a)  The fact that a member of management (the work study offi cer) takes the 
trouble to discuss the workers’ task and problems makes the workers feel that 
management really takes an interest in them as individuals.  Work study offi cers 
must therefore always bear the individual with his/her own needs and objectives 
in mind if they want to succeed.

(b)  A work study investigation is often a unique experience for the workers.  Usually 
it is the fi rst time that a properly trained person works with the workers in the 
workshop.  This situation helps to bridge the gulf between the workers and 
management.

(c)  If work study is used properly and the workers are not left in the dark concerning 
the reason for the investigation, it will stimulate self-confi dence.  This can be 
achieved through consultation with workers.

(d)  Work study improves the fl ow of the work.  Workers are normally glad when 
interruptions are eliminated so that they can carry on with the task, especially 
when they are doing piecework.

3.5.4  Work study and trade unions

In most industrial countries, including South Africa, we fi nd that most workers are 
represented by trade unions, especially in large organisations.  Trade unions make it their 
objective to negotiate with management concerning better working conditions, salaries 
and working hours for their workers.

During negotiation processes between management and trade unions, work study play 
an important role in that work study investigations could lead to a decrease in personnel.  
This decrease in personnel normally occurs through investigations that lead to more 
effi cient methods and processes.
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Trade union leaders must therefore be informed of the function of work study.  All 
reports concerning any member or members of the trade union must be made available 
to the trade union.

The application of work study does not always have a negative effect on members of 
trade unions.  Work study can assist in the following ways:

  Help to eliminate unnecessary red tape 
  Improve working conditions
  Create promotion possibilities for workers
  Indirectly strengthen the organisation as a whole
  Ensure the security of the trade union members 

3.6  SUMMARY

Work study is constantly in interaction with people at all levels of the organisation and 
work study offi cers must be able to understand the needs and objectives of the workers 
and of management.  They must also try to improve conditions which the organisation 
can control and which could infl uence the individual’s motivation.  This means they must 
be able to maintain good human relations.

If work study offi cers succeed in getting the co-operation of individuals or groups when 
carrying out investigations, their ideas will be accepted more readily by those involved, 
which will make the application of work study techniques more acceptable.

Finally, we quote what Clarence Francis, the chairman of the board of General Foods, 
said at a meeting of the National Association of Manufacturers:

"You may buy a person’s time, you may buy his physical time, but you cannot buy 
enthusiasm, neither dedication or sense and spirit.  You will have to earn them."



53

WORK STUDY

UNISA

3.7  SELF-ASSESSMENT QUESTIONS

(a)  Briefl y discuss the qualities, knowledge and training required from a work 
study offi cer.

(b)  "In the last few years, organisations have found that effi ciency can be 
improved by giving more attention to the supervisor and the worker." 

  Discuss this statement under the following headings with specifi c reference 
to the contributions of the work study offi cer:

  Work study and management
  Work study and the supervisor
  Work study and the worker

(c) Discuss the value of work study for trade unions.
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LEARNING OUTCOMES

Once you have worked through this chapter, you should be able to: 

  define method study and describe its nature 

  distinguish between the scope and objectives of method study

  apply the structure and procedures of method study

  define systematic investigation

  describe the principles of systematic investigations

  explain the objectives and advantages of systematic investigations

  describe systematic investigation procedures

  explain why method study is regarded as a systematic investigation

4.1  INTRODUCTION

You probably remember from our discussion in unit 1 that the term 'work study’ is 
divided into two techniques, namely method study and work measurement.  These two 
techniques are constantly in interaction and aim at the eventual improvement of the 
productivity of an organisation.
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METHOD
STUDY

to improve production
and other methods

WORK
MEASUREMENT

to determine
human efficiency

resulting in the efficient
application of:

Materials
Machinery and
equipment
Human resources
utilisation

used in:
Production planning
and control
Human resources
utilisation
Incentive systems

WORK STUDY

HIGHER PRODUCTIVITY

Figure 4.1:  The objective of work study

In this unit, we will concentrate on the fi rst technique, namely method study.  We will 
start with the defi nition and nature, and then look at the objectives, scope and structure 
of method study.  We will discuss systematic investigations and indicate the relationship 
between method study and systematic investigation procedures.  In the following 
chapters, we will discuss the technique of method study, which consists of various 
systematic procedures, in detail.  You will remember that at the start of an investigation, 
the work study offi cer would fi rst look at the current method being used and then look at 
improving the method in order to make the work more effi cient.

At the end of this module you should be able to carry out a complete method study 
investigation.  
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4.2  DEFINITION AND NATURE OF METHOD STUDY

The British Standards Institute (BSI) (1983) defines method study as: 

"[T]he systematic recording and critical examination of the factors and resources 
involved in an operation, in order to develop a more efficient method and to reduce 
costs." 

Kanawaty (1995:75) defines method study as:

"[T]he systematic recording and critical examination of ways of doing things, in order 
to make improvements."

You can see from the above two defi nitions that method study offers a systematic 
approach to problem-solving.  When doing a method study, the objective is to make the 
work method or process more effective and to eliminate unnecessary and ineffi cient 
operations and movements.  The remaining operations and movements are then 
simplifi ed to determine the shortest possible "route" and the most effective sequence of 
operations.

Method study therefore tries to solve problems and is constantly identifying problems to 
determine what caused them and what can be done to solve and avoid them in future.

It is therefore important to remember that when starting a method study investigation, 
analytical thinking is required in the fi rst place.  Look at the diagram below illustrating 
how the effective use of critical and creative thinking results in the selection and 
implementation of a solution to a problem:
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Method study investigation

Problem

Critical thinking

Search, analyse and come to an
understanding of the factors
which caused the problems.

Creative thinking

After obtaining all the information
concerning the problem, it is
analysed in order to obtain
alternative solutions.

Most suitable solution is selected
and implemented.

Figure 4.2:  Method study investigation
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We can now go on to discuss the objectives of method study.

ACTIVITY

Consult other sources on method study and refl ect on and compare them with the 
information provided above.  Now answer the following questions: 

1. Use your own words to write a defi nition for method study.

2. Explain what you think the nature of method study is.

4.3  OBJECTIVES OF METHOD STUDY

One of the objectives of method study aims at developing better ways of doing things 
and reducing costs in the organisation.  It also contributes to improving effi ciency by 
eliminating unnecessary work and delays and preventing other forms of waste.

The objectives of method study mentioned above can be achieved in the following ways:

a)  Improved planning and design of factories and offi ces; this includes factory and 
offi ce layouts, workplace layouts, etc.

b) Improved work procedures, processes and methods

c) Improved utilisation of raw materials, plant and equipment

d) Improved work environment, such as lighting, ventilation, safety and noise

e) Improved design and design specifi cations of the end product



61

WORK STUDY

UNISA

Method study therefore concentrates on:

Stating the real facts concerning a particular situation

Investigating these facts critically 

Finding the best possible solution under the current circumstances

An important aspect which must be mentioned is that a method, process or procedure 
which was considered the most effi cient ten years ago is not necessarily the best under 
current circumstances.  

Here's a typical example:

Ten years ago, a bakery produced 1 000 loaves of bread per day.  Today, that same 
bakery produces 5 000 loaves of bread per day.  

The reason for increased productivity

The bakery upgraded their ovens.  They purchased large highly computerised ovens 
which have an output of 5 000 loaves per day.

The above example illustrates the importance of constantly checking the current 
procedures, methods or processes to determine whether they still are the most effective.  
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Reasons I can think of that increase the effi ciency of a process are as follows: 

  New techniques, equipment and material may have become available.

   The latest technological developments concerning the processes may have become 
available.

  Improvements may have been made in certain processes.

   Re-allocation of functions within the organisation can make proven methods and 
procedures ineffective.

4.4  SCOPE OF METHOD STUDY

There is a traditional view that method study can only be applied to light work.  This 
statement does not recognise the full potential of this technique.  The scope of method 
study is much wider and we will explore it briefl y here.

Method study can be used everywhere, since any method, process or 
procedure can be improved.

The application of method study in any organisation affects all hierarchical levels.  This 
means that all levels in an organisation, from top management down to the shop fl oor 
workers, are affected by the application of method study.  Method study implies the study 
of detailed movements by the individual when carrying out a specifi c task.  This 
investigation is also known as motion study.  
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According to Niebel and Freivalds (1990:140), motion study is the careful analysis of 
body motions employed in doing a job.

Some of these movements or motions are so small that they cannot be observed with the 
naked eye and fi lm analysis techniques have to be used.  A watchmaker is a good example 
where motion study is applicable and the technique of fi lm analysis has to be used during 
an investigation.  A watchmaker uses very small parts with tremendous speed and 
accuracy to assemble a watch.  These movements and elements may be too fast for a 
work study offi cer to see with the naked eye.  

Method study also implies the study of large groups of individuals (workers) in the 
organisation, as well as the application of scarce resources available to the organisation.

Examples are:

  layout studies 
  work procedures 
  improved design specifications
  wage incentive schemes

From the above discussion you can see that method study is applied in a variety of 
situations such as studying the motions of individuals, large and small groups of workers.  
It is clear that method study can be applied at all places where people are engaged in 
work.

Due to the variety of method study applications, it is important that a work study offi cer 
have the following attributes in order to conduct a successful method study:

  Correct attitude and a good knowledge of relevant techniques
  The required desire and perseverance to obtain results
  The ability to obtain results
  An understanding of the human factors involved in the situation
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ACTIVITY

Read the following scenario very carefully and answer the questions that follow.  

A department of a towel manufacturing company has an operation called cross-
hemming.   The procedure consists of three basic operations, namely sewing, 
inspecting and packaging.

Step 1: The machinist sews the towels and places them onto a table.

Step 2:  The inspector carries out a quality check.  After inspecting the 
towels, the inspector folds the towels and puts them aside onto a 
table.  

Step 3:  The packer walks to the table, picks up the inspected towels and 
walks back to her packaging machine.  She then proceeds to package 
the towels.

After carrying out a method study, the work study officer recommends to 
management that they install a conveyor belt which will allow the inspected towels 
to travel down the line to the packer.  This would eliminate the walking time of the 
packer and make the process very efficient.

Answer the following questions:

1.  Identify the objectives of method study that were used in the above scenario 
and write them in the space provided.

 /continued ...
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2. Describe the scope of method study that is applicable in this scenario.

4.5  THE STRUCTURE OF METHOD STUDY

In unit 1, we discussed the structure of work study which consists mainly of the 
techniques of method study and work measurement.  We also stated that these two 
techniques are constantly interacting.  We stated further that work measurement aims 
at assessing the duration of a process or procedure, and method study aims to improve 
methods of production.  

What exactly does this mean?

1.  Firstly, we carried out a method study; we improved the method and we now 
have a new proposed method.  Here we looked at how the work is done, i.e. the 
method.

2.  Secondly, in order to ensure that the new method is effective, we will have to 
measure the time (how long) it takes to complete the new method.  This means 
that the proposed new method's effectiveness must be measured according to 
time standards which are determined by work measurement techniques.  This 
simply means that before the implementation of the proposed method, time 
standards for all the activities of the proposed method must be completed.  

The best way to describe the structure of method study is in the form of the following 
diagram:
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METHOD STUDY
To improve production and other methods

SELECTION of job and definition of
objectives and scope of investigation

Can focus on

A section of the organisationAn individual task The organisation as a whole

The place where events
and activities occurThe utilisation ofThe sequence of

operations

Working
environment

MachineryEquipmentLabourRaw
material

Capital

Using one or a combination of

Charts denoting the
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Outline process charts

low process charts
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(c) Equipment type

wo handed process
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Charts using a
time scale:

Multiple activity charts
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Predetermined motion
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Diagrams which
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Chronocyclegraphs
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The critical EXAMINATION
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Person who performs activity
Method according to which operations
take place

The DEVELOPMENT, selection and re-examination of
the most effective method allowing for prevailing circumstances

The INSTALLATION of the new method

The MAINTENANCE of the new method

HIGHER PRODUCTIVITY

method, equipment, raw materials, quality and working conditions

The RECORDING of
all relevant information

icromotion
photography
Momomotion
photography

Figure 4.3:  Structure of method study
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It is clear from fi gure 4.3 that method study covers a wide spectrum in the organisation 
and is applicable to individual tasks as well as to the organisation as a whole.  A further 
important aspect of this structure is the sequence in which the steps of an investigation 
must be carried out.  By keeping to this sequence, the success of an investigation can 
largely be ensured.  

4.6  METHOD STUDY PROCEDURES

Similar to work study, there is a set of procedures that must be followed in order to 
achieve success in a method study investigation.  In fi gure 4.3, seven essential steps 
of method study were identifi ed.  These steps represent the procedure that must be 
followed when conducting a method study investigation.  

They are:

STEP NO. DESCRIPTION

1 Selection

2 Recording

3 (Critical) Examination

4 Development

5 Defi nition

6 Installation

7 Maintenance

unit 1”
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Looking at the highlighted letters in the table above we can generate an acronym to 
remember these important steps:

These seven steps will be discussed in detail in the following units.  It is, however, 
desirable to briefl y describe each one at this stage.

4.6.1   The SELECTION of the task and the definition of objectives

When selecting the task or process which has to be studied, there are certain factors 
which the work study offi cer should bear in mind that will determine the desirability of 
the examination.  These factors are:

  economic considerations
  technical considerations
  human reactions

In any organisation where materials, documents and/or manual labour are handled, there 
usually is a wide variety of tasks on which method studies can be carried out.  When a 
task or process is selected for the purpose of a method study, it usually is useful to have a 
checklist of items to be covered.  Here are some examples:

  Poor layout planning
  Poor flow of material
  Documentation

A good rule to remember is that the tasks which have the largest effect on the effi ciency 
and therefore the profi tability of the organisation as a whole must be investigated fi rst.

4.6.2  The RECORDING of relevant data

A variety of recording techniques are available to the work study offi cer.  Examples of 
these techniques are charts and diagrams.
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No matter which recording technique is selected, the main purpose is to record all the 
relevant information concerning the process systematically and objectively.  This may 
mean that an existing method or process is observed and recorded step by step.  

The information received must be based on direct observation.  The following should 
not be considered:

  Second-hand reports

   The opinion of the manager or supervisor (on how he/she thinks the work should 
be done)

  The worker's description of how the work should be done

4.6.3  The critical EXAMINATION of all relevant data

All data obtained and recorded in point 4.6.2 above are now critically examined and 
analysed in order to establish an improved method or procedure.

The examination starts with the identifi cation of all unnecessary activities in the existing 
method or procedure.  These activities must then be rearranged, simplifi ed, combined, 
eliminated and improved in order to obtain a new, improved method.

This examination takes place in the light of the following:

  The PURPOSE or AIM of the activity
  The PLACE where it is carried out
  The SEQUENCE of operations
  The PERSON carrying out the task
  The METHOD according to which the work is done

Each of these aspects will be discussed in detail under the examination stage.

4.6.4   The DEVELOPMENT, selection and re-examination of 
alternative solutions

An important feature of a critical examination is that it develops a variety of potential 
improved ways to carry out the task or process being studied.  The degree to which a 
work study offi cer will succeed depends on his/her knowledge and judgement of the 
merits of a proposed method.  In a manufacturing organisation, where this judgement 
requires a great deal of technical knowledge, the work study offi cer can turn to the 
superior knowledge of the supervisor or manager concerned.  

Such an improved method or process is known as the new method.

4.6.5  The DEFINITION of the new method

Before this new method can be implemented, it must be described in detail.  

Documents must be drawn up which describe the:
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  process/procedure/method
  equipment
  raw materials
  quality
  working conditions required by the new method

The reason for this is that upon implementation, everyone involved will know what must 
be done, when it must be done, why it must be done and how it will be done.

4.6.6  The INSTALLATION of the new method

This step takes longer than all the other steps of a method study investigation.  

Although the new method has been accepted, a plan of action has not yet been decided 
on.  A planned schedule may be necessary, especially for diffi cult projects that require 
many changes.

It is the task of the work study offi cer to ensure that the implementation is carried out 
smoothly and that the new method or performance occurs exactly as originally planned.  
He/she must also ensure that the department knows exactly what the new method is all 
about.  

Good human relations and the thoroughness with which this step is carried out will 
largely determine the success of the new method.

4.6.7  The MAINTENANCE of the new method

Experience has taught us that after the new method has been implemented, changes may 
occur with time.  These changes can be attributed to changes made by the operator or 
supervisor or because of suggestion schemes.  Management uses suggestion schemes to 
elicit ideas for improvements from the workers within a company.  

In many cases, the operator or supervisor will implement a completely different method 
from the one intended without the knowledge of the work study offi cer.  This usually 
happens due to their experience of working with the processes for a long time.

It is consequently important that the work study offi cer realise that his/her task in 
establishing a new method does not end with the implementation.  It is the work study 
department's responsibility to ensure that the new method is actually implemented and 
maintained for as long as the method exists.  

The work study offi cer must therefore constantly inspect and check the workplace or 
division.
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ACTIVITY

Visit an organisation that you are familiar with and identify the department that has 
conducted a recent method study investigation.

In most organisations, it would be the work study department.  Speak to the 
personnel involved in the investigation and determine whether the procedure of 
method study was followed according to what you have learnt in this unit.  Report 
your findings.

We can now go on to discuss systematic investigations.

4.7  SYSTEMATIC INVESTIGATIONS

In this section, we will attempt to answer these questions, and show you the value of 
such a systematic approach to a problem.  Under systematic investigations, we will look 
at the defi nition, principles, objectives, advantages and procedures.
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4.7.1  Definition of a systematic investigation

A systematic investigation can be defined as a systematic approach to a problem with 
the purpose of solving the problem in the most advantageous way possible.

A systematic approach therefore does the following:

  Places the problem in the right perspective

  Defines the purpose of the investigation

   Ensures that all actions of the investigator are aimed at the ultimate achievement of 
the objective

A systematic approach will further ensure that only relevant information is taken into 
consideration and it puts the investigating offi cer in a better position to get his/her 
suggestions approved.

4.7.2  Principles of a systematic investigation 

A systematic investigation is based on the following principles:

a)  The purpose of the investigation must be clearly understood and drafted during 
the preliminary survey and agreed upon before starting the task itself.

b)  All relevant information concerning the problem under investigation must be 
obtained and recorded.  Information is obtained through personal observation, 
interviews, relevant documentation, etc.

c)  The accuracy and quantity of information will be determined by the nature of the 
problem.  Some investigations may require detailed information, while others only 
require a broad outline.

d)   Good relations must be maintained throughout the investigation.  Special attention 
should be given to the departmental manager, the supervisors and the staff.  The 
objectives of the investigation must be clearly explained.  

  All recommendations must be discussed with them.  The work study offi cer must 
therefore not appear to be an expert but rather the project leader.  By doing this, 
the staff will be more prepared to share their specialised knowledge with him/her.

e)  Tentative conclusions should be formed as the investigation progresses.  Even 
in the early stages, conclusions must be tested and accepted or discarded.  Final 
conclusions must, however, be based on indisputable facts.

f)  The investigation must be carried out according to a plan that was drafted 
beforehand.  The plan must be of such a nature that the work study offi cer's time 
is spent in the best way and that the investigation will, as far as possible, not be 
interrupted.  Such a plan should also be fl exible.
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g)  The fi nal conclusions and recommendations must not come as a surprise to 
the staff.  This will happen if they are not involved in the investigation.  Always 
acknowledge the contributions of all staff members.

h)  The recommendations must be practical.  This means that they can be easily 
implemented without incurring major costs.

4.7.3  Objectives of a systematic investigation

Most work study investigations are carried out in response to requests from 
management.  In many cases these requests originate from earlier recommendations of 
work study investigations.

To ensure the success of a work study investigation, there must be a defi nite objective (or 
objectives), so that the work study offi cer can work towards this objective.  

The following are possible objectives of an investigation:

a) To improve or develop an existing or new organisation structure
b) To improve or develop existing or new procedures and/or methods
c) To reduce costs or to make the work of management easier
d) To prevent or reduce errors, or to improve the service
e) To test or commission the practical use of new machinery or equipment
f) To investigate the possibility of reducing staff
g) To use the production and other assets of an organisation fully

Similar to work study, the purpose of a systematic investigation is the effi cient application 
of natural and other resources.  The systematic approach in work study investigations 
assists in speeding up the achievement of the proposed objectives.

4.7.4  The advantages of a systematic investigation

The advantages of a systematic investigation are as follows:

a)  It ensures that the problem is seen in the right perspective.  By seeing the 
problem in the right perspective deviations from or loose interpretations 
of the original instruction will therefore not happen easily and the over- or 
underemphasis of information is more easily controlled.

b)  The purpose of the investigation is clearly formulated, explained to all and all 
actions are directly in line with the purpose.

c)  All relevant data are taken into consideration.  Scientifi cally founded recording 
techniques ensure that all relevant information is obtained.

d)  The chances of fi nding a better solution to a specifi c problem are much greater 
if a systematic approach is followed than if the investigation is carried out at 
random.
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4.7.5  Systematic investigation procedures

It is sometimes impossible to establish defi nite procedures which are applicable to all 
systematic investigations of all types of problems.  There is, however, a basic framework 
within which all systematic investigations can be done.  They can be divided into the 
following three basic phases: 

  Reconnaissance phase
  Development phase 
  Evaluation phase

In the following discussion, we will briefl y look at each phase and show how it is related 
to method study.

i)  Reconnaissance phase

Before a detailed study can be carried out, the work study offi cer must determine the 
following:

  Does the problem fall under work study?
  What gave rise to the instruction for an investigation?
  What will the purpose of the proposed investigation be?
  Is it really desirable to carry out an investigation?

Answers to all these questions must be obtained during the reconnaissance phase.  This 
phase is broken down into the following four steps:

STEP ACTION

1 Determine the preliminary objectives and description of the 
investigation

2 Determine a suitable time and duration for the study or investigation in 
consultation with management and personnel involved.

3 Conduct a preliminary survey and analysis of information.  This includes 
interviews, inspection tours, checking of reports, etc.

4 Formulate a final description of the purpose of the investigation based 
on the information obtained.

After completion of the reconnaissance phase, the work study offi cer should have the 
answers to the above questions.  These answers will assist in the decision whether to 
carry out the investigation or not, which must also be taken at this stage.
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ii)  Development phase

This phase will only start if it was found during the reconnaissance phase that it is 
desirable to go on with the investigation.  The development phase consists of a detailed 
investigation of all aspects concerning the problem.  

This phase must be carried out according to the following procedure:

a) Plan the investigation in detail.

b) Programme the investigation or draw up a timetable.

c) Obtain and record information.

d) Classify the information, analyse it and formulate alternative solutions.

e) Decide on the best solution.

f) Report and submit the solution for approval.

The success of the investigation depends largely on the thoroughness with which this 
phase is carried out.  After the report has been approved, the evaluation phase can now 
proceed.

iii)  Evaluation phase

This is the last phase of a systematic investigation and consists mainly of the following:

a) Preparation for implementation 

 This comprises:

  ordering new equipment
  designing new forms
  compiling and introducing instructions for implementation

b)  Introduction of the new solution as set out in an approved programme or 
timetable

c) Evaluation of the results (this is also known as maintenance)

ACTIVITY

Consult the information gathered from your visit to an organisation to determine 
which department has conducted a method study investigation.  Use your fi ndings 
to identify if the defi nition, principles and objectives of systematic investigations have 
been addressed during the method study investigation.

 /continued...



MNO2604

UNISA
76

Identify and list the advantages of this type of investigation in the space provided.

4.8   METHOD STUDY AS A SYSTEMATIC INVESTIGATION 
TECHNIQUE

In paragraph 4.6 above, we identifi ed the following seven essential steps of method study:

  Selection
  Recording
  Examination
  Development 
  Definition
  Installation
  Maintenance

The relationship between the general procedures for a systematic investigation and the 
method study procedures can now be determined.  This relationship is illustrated in table 
4.1 below.
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Table 4.1:   Relationship between method study and systematic investigation procedures

1

2

3

4

5

6

7

STEP

NO. METHOD STUDY PROCEDURES SYSTEMATIC INVESTIGATION 

PROCEDURES

RECONNAISSANCE PHASE

DEVELOPMENT PHASE

EVALUATION PHASE

The SELECTION of the task and

description of objectives

The RECORDING of relevant

data
The CRITICAL EXAMINATION of 

all relevant data

The DEVELOPMENT, selection 

and re-investigation of the more

efficient method
The DEFINITION of the new

method

The INSTALLATION of the new 

method

The MAINTENANCE of the new 

method

The difference between method study procedures and systematic investigation 
procedures is that method study procedures are specifi cally directed at the improvement 
or development of existing or new methods, processes and procedures, whereas 
systematic investigation procedures are applicable to all aspects or problems which are to 
be investigated.  

The systematic investigation procedures as discussed in this chapter therefore form 
the basic guidelines according to which systematic investigations are to be undertaken.  
Method study can therefore be regarded as one of various systematic investigation 
techniques which are directed mainly at the improvement of an existing work 
performance method or the development of a new one.  

4.9  SUMMARY

The value of method study for any organisation lies in the fact that it offers a systematic 
approach to problem-solving and that it can be applied virtually everywhere since any 
method, process or procedure can be improved.
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Seen in a micro context, method study consists of the study of the detailed movements of 
a worker while carrying out his/her task.  In a macro context, method study is the study 
of large groups of people, or machinery, or the organisation as a whole.  Method study 
can be applied successfully in virtually all organisations where human labour is used.

The success of a method study investigation depends on the extent to which the steps 
and their sequence are adhered to.  Good relations must also be maintained with the 
group or individual under observation.  A work study offi cer must therefore not only have 
a sound knowledge of the techniques but must also be able to "sell" his/her new improved 
method, process or procedure to the manager, supervisor or workers concerned.

Systematic investigations offer a systematic approach to problem-solving.  We saw that 
it is applicable to virtually all aspects which are investigated or questioned.  Examples of 
these are organisation structures, procedures, methods, layouts, costs, variety reduction 
investigations, wage incentive schemes and many more.

4.10  SELF-ASSESSMENT QUESTIONS

(a)  Write short notes on your understanding of the concept of method study.

(b) Distinguish between the nature, scope and objectives of method study.

(c)  Briefly discuss the method study procedures and describe how method study 
procedures differ from those of work study.

(d) Define a systematic investigation.

(e)  Compare method study procedures to that of a systematic investigation and 
indicate the similarities and differences.

(f) Explain the basic principles of a systematic investigation.

(g)  Discuss the statement: “Method study can be regarded as one of various 
systematic investigation techniques which is directed mainly at the 
improvement of an existing work performance method or the development of 
a new one.”
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to: 

  explain/discuss the necessity of the reconnaissance phase

  analyse the first step of this phase and explain the necessity of first identifying 
the problem and describing it

  discuss the reasons why the determination of the time to complete a study 
always remains a difficult one

  suggest reasons why there is a need for a preliminary investigation and analysis 
of information 

  distinguish between the six levels of the vertical division of work

  discuss the final description of the purpose of the investigation

5.1  INTRODUCTION

Do you recognise the following diagram?  Yes, in unit 4, we discussed the relationship 
between method study and systematic investigation procedures  This is the very same 
step 1.

STEP 
NO.

METHOD STUDY 
PROCEDURES

SYSTEMATIC INVESTIGATION 
PROCEDURES

1 The SELECTION of the task and 
description of objectives

RECONNAISSANCE PHASE

In this unit, we discuss the fi rst of the seven steps in the method study procedure under 
the systematic investigation procedure called the reconnaissance phase.  What exactly 
does the word "reconnaissance" mean?

The Concise Oxford Dictionary (1990:1003) defi nes reconnaissance as a survey of a 
region or a preliminary survey or inspection.

As the defi nition suggests, this step is the preliminary stage of an investigation.  Before 
trying to fi nd a solution to a problem, the problem must be identifi ed and described.  As a 
work study offi cer you will fi nd that completing this step thoroughly will help you to get a 
good understanding of the importance of the fi rst step of the method study procedure.  
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5.2   SELECTION OF THE TASK AND DESCRIPTION OF THE 
OBJECTIVES

Sometimes, requests are received from management regarding method study 
investigations, but in most cases problem areas are identifi ed after it has been found that 
processes, methods, procedures, layouts, etc. are not up to standard.  When certain 
events occur, it could mean that there are problems.  

When considering the desirability of a method study investigation, there are three factors 
that must be kept in mind:

  Economic considerations
  Technical considerations
  Human considerations

Let’s discuss each of the three factors:

Economic 
considerations

The economic considerations will be important at all stages 

It is obviously a waste of time to start a long investigation if the 
economic importance of the job is small.  The work study offi cer 
should always ask the following questions:

   Will it be profitable and economical to start this method 
study investigation?

   Will it be profitable and economical to continue with this 
investigation?

continued/...



MNO2604

UNISA
84

Technical or 
technological 
considerations

With the world moving towards a technological age, it is always a 
desire of management to get more advanced technology for their 
organisations and to automate their operations.

Stevenson (2005:221) defines automation as machinery "that 
has sensing and control devices that enable it to operate 
automatically".

Management can make use of work study to carry out method 
study investigations prior to the introduction of more advanced 
technology.

Human 
considerations

Interaction between workers at the workplace is an important 
component of morale and productivity.  Human consideration is 
one of the most important elements in an organisation.  It can 
also be a very unpredictable factor.  There may be tasks that 
are monotonous and cause a worker to become tired.  The 
work study officer must take into account these factors when 
conducting investigations.

In this unit, let’s assume that the problem has already been identifi ed and that the work 
study department has already been instructed to investigate the problem.   This means 
that the reconnaissance phase can therefore begin.

5.3  STEPS IN THE RECONNAISSANCE PHASE

In unit 4, we divided the reconnaissance phase into the following four steps:

STEP 1  Preliminary determination and description of the objectives of the 
investigation.

STEP 2  Determining a suitable time and duration for the study or investigation in 
consultation with management and personnel involved.

STEP 3  A preliminary survey and analysis of information.  This includes 
interviews, inspection tours, checking of reports, etc.
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STEP 4  Final description of the purpose of the investigation based on the 
information obtained.

These steps form the basis of this phase and we will discuss each step in detail.  

5.3.1   Step 1:  Preliminary determination and description of the 
objectives of the investigation

It is essential in any work study investigation that the purpose of the investigation be clear 
and in writing.  This helps to direct the actions of the work study offi cer towards the 
achievement of the objective.  

By fi rst identifying the problem and describing it as briefl y as possible, the preliminary 
identifi cation and defi nition of the objectives will be a lot easier.  

Look at the following typical scenario in an organisation:

ACTIVITY

Soft Touch Towels is an organisation that manufactures towels.  It has several 
operational departments that are responsible for the slitting, side-hemming, cross-
cutting, sewing, quality checking and packaging of towels.  

For the past two months the towel production has decreased and a need to do 
a method study arose.  A preliminary investigation indicated that the operational 
department where the towelling material is slit in preparation for side-hemming 
is experiencing problems.  One of the staff members has complained that the 
scissor-blade sharpener is broken and has not been repaired and one of the cutting 
operators has personal problems and cries most of the day.

Management has just informed the supervisor of the slitting section that their 
efficiencies have dropped to below 50% from a high of 80%.  This drop in the 
efficiency has led to the side-hemming section (three machine operators) having to 
wait for work.

1.  Consider the above scenario critically and analyse the information at your 
disposal.  First identify the problem and define the objectives for this specific 
investigation.   

/continued...
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2.  Identify and briefly describe some areas in your own organisation that you 
believe would require a work study investigation.

Look at the following examples of brief descriptions of possible problems in organisations: 

a) Sales of products decreased over the last three months by 20%.

b)  The output of a particular division has decreased at a rate of 3% per month over 
the last four months.

c) Enormous bottlenecks are experienced in a certain section/department.

When the objective is described, it may happen that the original description of the 
objective differs largely from the real objective.  If this has cost and time implications, 
the work study offi cer should go back to management, explain the new situation and get 
permission to continue with the investigation.

This preliminary description of the objective of the investigation is therefore the starting 
point and can, as the investigation progresses, be changed or adapted.

EXAMPLE:

Let’s look at an actual description of the objectives of an investigation.  Read through 
the typical scenario in activity 1 above again:

The problem

Drop in efficiencies from 80% to below 50%.

The work study officer will first identify the problem and describe it as briefly as 
possible in writing to management.

Description of objectives

The output of the slitting section has decreased to below 50%.  

Therefore, carry out an investigation to determine the reasons for this decrease 
with the aim of increasing efficiency.            
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5.3.2   Step 2:   Determining the appropriate time and duration of 
the investigation

This is the second step of the reconnaissance phase.  An important question arises here:

How does a work study offi cer determine how much time to spend on a method study? 

On one hand, the duration of the 
investigation will determine how 
thorough the investigation will be; 
that is, the more time available for 
the investigation, the less reason for a 
superficial solution.

    

On the other hand, time means 
money and a long investigation may 
mean higher costs than a short one.  
Therefore, when deciding on the 
duration of the investigation, the work 
study officer will have to ensure that 
the results will justify the costs.

If an investigation has to be completed within a prescribed period, say 4 hours,
2 days or 5 weeks, the duration is to a large extent given.  In cases where results are 
required within hours or days, method study will enable the work study offi cer to obtain 
and analyse the most important and essential information in a scientifi c and systematic 
way.  

Therefore, if method study is used in a proper way, excuses such as "I did not have time 
to apply method study properly" will not be acceptable and a properly trained work study 
offi cer would rather say:  "I had so little time, that I had to apply method study properly."

The determination of the time in which a study should be completed remains a diffi cult 
decision and the work study offi cer will have to depend mainly on his/her knowledge and 
experience in each situation.

5.3.3   Step 3:  Preliminary survey and analysis of information

Also known as a pilot study, the preliminary survey and analysis of information is a limited 
(small) investigation of the problem area.  Now, you could ask:
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Well, fi rst and foremost, this has the purpose of putting the problem in perspective and 
determining whether it is worthwhile undertaking the investigation or not.  

Other purposes for the preliminary survey are as follows:

(a)  To determine whether the problem had originally been defi ned correctly, what 
the causes of the problem are and what the possible consequences of the 
problem will be.

(b)  To determine the scope of the problem, that is, any deviation from the original 
instruction during the investigation could be observed in time and so that the fi nal 
solution covers the whole problem area.

(c)  To determine whether the problem belongs with work study.  Although work 
study covers a large area in the organisation, there are many areas which do not 
fall within the fi eld of work study.

(d)  To determine whether the investigation is justifi ed.  To justify the investigation, the 
following factors should be borne in mind:

 (i)  The economic factor — for example, will it be a waste of time to start or 
continue with an extensive investigation?  In other words, determining if its 
economic value is insignifi cant.  

 (ii)  The priority of the investigation in relation to other projects.  Just as a 
machine is limited in respect of the work it can do at a time, people are 
also limited to a certain work load per day.  

 (iii)  The infl uence of a delay in the investigation on society and the work 
environment.  All organisations have a duty towards their employees and 
the society to which they belong.

(e)  The attitudes of the workers that are infl uenced by the investigation.  If it is found 
during the preliminary survey that there is a high resistance among the workers 
and that the investigation will not have a signifi cant infl uence on the organisation 
as a whole, it is sometimes better to terminate or postpone the investigation.  

(f)  The availability of funds to fi nance the investigation and implement the proposals.  
Any investigation or study costs money.  

(g)  The method which should be used to obtain the necessary information concerning 
the problem.  Techniques and aids such as questionnaires, physical inspection or 
observation, the reading of documents, interviews, process charts, etc. can all be 
used in method study investigations.  

(h)  Deciding where to start the investigation.  This specifi cally concerns the level at 
which the investigation is carried out.  For example, the investigation may have to 
be done in another division or at a higher level, expanding the scope and possibly 
increasing the duration.
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To make a meaningful decision about where to start the investigation, a work study 
offi cer should have a thorough knowledge of the vertical division of work.  This division is 
illustrated in fi gure 5.1:

Primary
function

(i)

Secondary
function

(ii)

Processes
(iii)

Tasks
(iv)

Elements
(v)

Therbligs
(vi)

Figure 5.1  Vertical division of work

In fi gure 5.1 above, six levels are identifi ed.  We will briefl y discuss each level of the 
vertical division of work.

Level Name Description

i. Primary functions These functions denote the main objective of 
the organisation and consist of investigations of 
aspects such as policy, financing and long-term 
planning.  Investigations at this level cover a wide 
spectrum in the organisation which could involve 
all functions.

ii. Secondary functions These functions follow after the primary functions.  
Reaching the main objectives and complying with 
policy regulations of, say, a manufacturing company 
are completely dependent on the success of the 
production function, administrative function, 
marketing function, personnel function, financial 
function, etc.  Investigations at this level are more 
specific and concern the activities in a specific 
function or group of functions.
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Level Name Description

iii. Processes These functions can be defined as the performing 
of tasks in a chronological order.  We can 
differentiate between a process and a procedure.  
A process implies production activities, whereas 
procedures rather imply administrative activities.

iv. Tasks At this level, we break down the processes into 
tasks.  Each process or procedure consists of a 
series of successive operations or tasks.  Tasks 
consist of logical, defined work which can be given 
to an individual to carry out.  

We have now reached the stage where a study 
can be carried out on the individual and his/her 
workplace.  The tasks in an individual’s working 
day are now studied in detail.  The task can even 
be subdivided into smaller parts, such as elements 
and Therbligs.  These are discussed below.

v. Elements At this level, we come down to elements in a 
task.  An element is a distinct part of a task or 
work cycle.  The division of a task into smaller 
successive and logical units is known as element 
division.

Each task therefore consists of a series of 
elements.  Such a division is necessary especially in 
the application of work measurement techniques.

vi. Therbligs At level six, we talk of Therbligs, which is defined 
as a subdivision of an element.  Therbligs, being 
the word GILBRETH spelt backwards, is named 
after Frank and Lillian Gilbreth, who were the 
founders of motion study.  They used this to study 
the movement, or lack of movement, of workers.  

Observations at this level imply the study 
of detailed arm, body, foot, eye and hand 
movements.  Some of these movements are so 
small that they cannot be observed with the naked 
eye.  An analysis of such small movements consists 
of a frame by frame analysis of a movie.
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The above six work levels also refl ect the scope of method study.  If a work study offi cer 
can link the problem being investigated to a certain level, it would be a good indication of 
the scope of the investigation, the techniques which can be used, the management level 
at which negotiation should be done, and to a lesser degree the duration of the study or 
investigation.  

By understanding and applying this work level division, a fairly good indication of where to 
start the investigation can be obtained.

(i)  Deciding to what extent the investigation should be carried out.  This decision is 
infl uenced by factors such as the desired accuracy and cost implications.  

(j)  Investigation of technical or specialised knowledge of a problem area.  If the work 
study offi cer does not have the necessary knowledge of the problem area, he/she 
may seek assistance from a specialist.

ACTIVITY

In your own words, outline the purpose of the need for a preliminary investigation 
and analysis of information.  

5.3.4    Step 4:  Final description of the purpose of the investigation

This is the fourth and fi nal step of the reconnaissance phase.  

So far we have:

1) conducted the preliminary survey 
2) obtained the information
3) analysed the information

It is now time to make a fi nal description of the purpose of the investigation.  

We compare the conclusions of the preliminary survey against the original problem.  If 
the preliminary survey confi rms the original instruction and description of the problem, 
and no other limitations have been identifi ed, we can now carry on with the planning of 
the proposed investigation.

The fi nal description must be submitted to management in a report.  If management feels 
it is justifi ed to carry on with the investigation, an instruction will be issued.
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In conclusion of the reconnaissance phase, it is appropriate in this fi nal step to note the 
advantages of a proper description of the purpose of any work study investigation.  They 
are:

promotes systematic investigations

assists in identification of level and
direction of solutions

defines area of investigation 
concentrates only on problem-
related aspects.

offers a good standing point for the
investigation

prevents unnecessary expenditure

Reconnaissance
phase

(a)  The work study offi cer should not start an investigation hastily but rather 
approach the investigation systematically.

(b)  An accurate description of the problem of the investigation enables the work 
study offi cer to identify the level on, as well as the direction in which to look for 
the solution.  

(c)  It delimits the area in which the investigation will be carried out and ensures that 
the work study offi cer will only concern himself/herself with aspects related to the 
problem.  

(d)  The proper description of the real problem offers a good starting point for 
establishing the investigation procedures.

(e)  It can prevent unnecessary expenditure because the preliminary survey is 
designed to allow only the viable studies to continue.  Money and time will 
therefore not be wasted unnecessarily.
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ACTIVITY

Consider the Soft Touch Towels scenario discussed earlier in step 1.  You had the 
opportunity to identify the problem and describe objectives for the investigation.

Revisit the information discussed above in steps 2, 3 and 4.  Now write a brief to 
management in which you make sure that you include all the relevant information 
needed to describe the purpose of this investigation.  

5.4  SUMMARY

Due to the nature of the reconnaissance phase, which mainly comprises the investigation 
of the desirability of the proposed study or investigation, many work study offi cers 
tend to neglect this fi rst phase.  The importance of the reconnaissance phase cannot be 
overemphasised and many method study investigations fail because it is neglected.

The reconnaissance phase identifi es the problem and puts it into perspective.  It also 
has the important advantage that it can already at this stage determine whether it is 
desirable to carry on with the study or not.  A lot of money can be saved if unnecessary 
investigations can be identifi ed early enough to terminate them.

It is a question of tackling not the job you personally would prefer, but the job which 
really needs doing.  "The wrong job done perfectly is of less value than the right job 
performed indifferently."
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5.5  SELF-ASSESSMENT QUESTIONS

(a)  Discuss the importance of the reconnaissance phase in any method study 
investigation.

(b)  The first step of a method study investigation consists of the selection of the 
task and description of the objectives.  This first step consists of four further 
intermediate steps.  Discuss these steps in detail and substantiate your 
answer with your own practical examples.

(c)  Discuss the importance of the duration of an investigation.  What are the 
cost implications?

(d)  During the reconnaissance phase there is certain important information 
which must be obtained and analysed.  Discuss this information and explain 
how it will influence the decisions which should be taken during the 
reconnaissance phase.  Give practical examples where possible.
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to: 

  explain the steps in the planning of an investigation 

  describe how an investigation should be carried out

  identify questions that should be considered for the work plan document

  describe the principles of recording information 

  discuss the techniques that are used to record information 

  identify and describe the symbols used in process charts

6.1  INTRODUCTION

Recording information is often the most time-consuming phase but it is one of 
the most important parts of an investigation.   To make accurate conclusions and 
recommendations, the information obtained must be accurate, reliable and relevant to 
the problem being investigated.

Once again, we can emphasise the importance of the reconnaissance phase where 
the problem is defi ned, the scope of the investigation determined and the objectives 
formulated.  If the reconnaissance phase is neglected, it could lead to the gathering and 
analysis of unnecessary and irrelevant information, thus wasting time and money.

1

2

3

4

5

STEP

NO.
METHOD STUDY PROCEDURES

SYSTEMATIC INVESTIGATION

PROCEDURES

The SELECTION of the task and
description of objectives

The RECORDING of relevant
data

The CRITICAL EXAMINATION of
all relevant data

The DEVELOPMENT, selection
and reinvestigation of the more
efficient method

The DEFINITION of the new
method

RECONNAISSANCE PHASE

DEVELOPMENT PHASE

In this unit we will concentrate on step 2, which is the recording of the relevant data 
(see shaded area on diagram).  Recording serves essentially as a basis for subsequent 
analysis and examination.  This falls under the development phase of the systematic 
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investigation procedures.  In this step we gather and record all of the relevant information 
for the pending investigation.  Before we can record, it is important to plan the 
investigation, and it is also important to discuss recording techniques and aids.

We will therefore divide this unit into three parts:

  Planning the investigation or study
  Recording the relevant information
  Discussing the recording techniques and aids

6.2  PLANNING THE INVESTIGATION

During the reconnaissance phase the problem is formulated, the desirability of the study 
or investigation is determined and if an investigation is justifi ed, the objectives are defi ned 
in more detail.

The next logical step in a method study investigation is planning the investigation by 
designing a work plan.  Now, you may ask:  What is a work plan?

As the name suggests a work plan is about planning the work to be carried out.  There 
are three important aspects that should be considered during the planning of an 
investigation and that must be recorded in the work plan.  

PLANNING ASPECTS ACTION TO BE TAKEN

Techniques/approaches When considering this aspect you 
must ask yourself the question "Which 
techniques or approaches should be 
used to solve the problem?"

Responsibility When you consider who the responsible 
parties should be, you must answer the 
following questions:  "Who must carry 
out the investigation?" and "Should one 
work study officer or a team conduct the 
investigation?"

Scheduling When considering this aspect, it is 
important to divide the investigation 
into possible phases and to draw up a 
timetable to ensure that all activities are 
scheduled.

We can take these three aspects further by identifying certain questions which could help 
the work study offi cer with the design of a work plan.  These questions are:
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  Why must it be done (reason)?
  What should be done (purpose)?
  Where should it be done (place) and where should the investigation start?
  Who should do it (person)? 
  When should it be done (time)?
  How should it be done (method)?

A work schedule must then be prepared and arrangements made for the necessary co-
ordination, material, investigation aids, etc.

The information gathered from these questions can be recorded in the work plan 
document.  See an example of a work plan document in fi gure 6.1 below.
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ABC COMPANY
              WORK STUDY DEPARTMENT 

WORK PLAN

Date: Time:

Request received from:

Name: Department:

Description of request:

1.  Reasons for investigation (why):

2.  Purpose of investigation (what):

3.  Where will the investigation be carried out?

4.  Who is the responsible person?

5.  Date and time of the investigation (when):

6.  Method of the investigation (how):

7.  Materials and investigation aids to be used:

Signature Date

(who)

Figure 6.1:  Example of a work plan
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After the work plan has been designed, it must be submitted to all parties concerned 
for approval.  Each manager or staff member concerned with the work plan must be 
informed in detail about the objectives and scope of the investigation.  Changes to the 
schedule, if necessary, can now be made.

As soon as all parties concerned have approved the work plan, it must be submitted to 
top management in the form of a report for approval.  This report together with the 
work plan will then be used by top management and those persons concerned as an 
instrument of control.

6.3  RECORDING INFORMATION

When you record information, there are certain principles that must be kept in mind.  We 
will discuss these principles briefl y before we look at the method of gathering information 
for recording purposes.  Under this topic of recording information, we will look at two 
subtopics:

  Principles of recording information
  Physical inspection or direct observation

6.3.1  Principles of recording information

There are certain principles that are applicable when a work study offi cer looks at 
recording information.

Principles of
recording of
information

Recorder should
be critical and

objective

Recording is
purposeful

Inform
everyone
involved

Confirm all
facts

Consult all
relevant persons

and sources

Record
results

systematically

Recording
planned
properly

Obtain co-
operation of

everyone involved

Figure 6.2:  Principles of recording of information
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(a)  The recording of facts must be purposeful

This means that only information that is relevant to the problem and that could possibly 
contribute to solving the problem should be gathered.  

(b)  The recording of information must be planned properly

The recording of information concerning an investigation must be planned in its entirety.  

(c)  The person recording the facts must be critical and objective

The fact that the work study offi cer records the information from outside the work being 
investigated helps them to be objective.

(d)  Nothing must be accepted as fact before it has been confi rmed

Facts are accurate statements and must therefore be complete, reliable and precise.  If 
facts are recorded on a random basis and cannot be confi rmed, it could have disastrous 
consequences for the investigation.  Facts which cannot be confi rmed must therefore, 
under no circumstances, be recorded as facts.

(e)  Information must be recorded from all relevant persons and sources

All individuals, activities and other aspects related to the problem and its solution can be 
regarded as relevant sources of information.

(f)  Results must be recorded systematically

The value of work study for any organisation is in the systematic approach it offers to 
problem-solving.  

(g)   The co-operation of everyone involved in the investigation must be obtained

One of the most important characteristics of a work study offi cer is the ability to maintain 
good human relations.  He/she must be able to develop and maintain a positive attitude 
between himself/herself and individuals involved in the study or investigation.  By doing 
this, he/she will to a large degree ensure the success of the study.

(h)  All persons involved must be informed in detail

To ensure that all persons involved are informed in detail they must know what the 
investigation is all about.

Now that you know what the principles are when recording information, we can discuss 
the actual method of gathering the information that must be recorded, namely physical 
inspection or direct observation.  
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6.3.2  Direct observation (physical inspection)

This method is generally regarded as the most reliable source of recording information.  
The work study offi cer physically investigates the problem and records the facts.  Let’s 
look at some advantages and disadvantages of this method.  

DIRECT OBSERVATION

ADVANTGES DISADVANTAGES

(i)    The spontaneous behaviour of a 
worker or group of workers can only 
be observed in the real work situation.  
The situation, as it is in practice, can be 
observed.

(i)    The work rate can deviate from the 
normal rate.  Here are some reasons for 
this:

   The worker (or group of workers) 
wants to impress the observer 
and consequently performs above 
standard.  

   The worker (or group of workers) 
is nervous when realising that 
he/ she is being observed and 
consequently performs below 
standard.  

   The worker (or group of workers) 
performs below standard 
purposefully to try and deceive the 
observer.

(ii)   Direct observation makes it unnecessary 
for the worker being observed to 
describe any of his/her actions to the 
work study officer.

(ii)    Direct observation can be regarded in a 
negative light by the workers who may 
see it as an inspection of how well the 
work is done.

(iii)   It gives first-hand information on 
problem.

(iii)    Few people feel comfortable while 
being observed: In (i) above, we saw 
how this uncomfortable feeling can 
influence the rate (quantity) at which 
the workers work

(iv)   Each action or activity is immediately 
seen in perspective to the whole.

(iv)   Direct observation can be time-
consuming: In many cases, especially 
with method studies, direct observation 
requires long studies where work 
cycles must be observed and recorded 
repeatedly.  When a cycle repeats itself 
over a long period, directly observing it 
can be quite time-consuming.
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DIRECT OBSERVATION

ADVANTGES DISADVANTAGES

(v)   It offers an ideal opportunity for the 
work study officer to present himself/
herself to the workers concerned and to 
get their co-operation for the rest of the 
study.

(v)   Direct observation must be planned so 
that it coincides with the work being 
studied: The work study officer must 
know when the work to be studied takes 
place, so that he/she can adapt his/her 
work plan accordingly.

(vi)   In cases where a worker does not want 
to give his/her co-operation, direct 
observation offers an ideal opportunity 
to the work study officer to observe the 
worker’s work personally.

Although direct observation is regarded as the most reliable source of recording 
information, it has advantages and disadvantages as shown in the table above.  Let’s now 
look at the recording techniques that the work study offi cer would use during the course 
of his/her investigation.   

6.4  RECORDING TECHNIQUES

All information obtained must be recorded, regardless of the method used.  This 
recorded information must be represented in such a way that it could easily be found and 
still refl ect the information as originally obtained.

The normal way in which facts are recorded is to write them down.  Unfortunately, this 
method is not suitable for recording the intricate processes which are characteristic of 
the modern industry, especially not in a case where a precise report, fully detailed, of a 
process or operation is required.

To accurately describe everything which is done in a simple task that can perhaps be 
executed in only a few minutes will probably take up quite a few written pages.  People 
reading the report will have to study it carefully before they can be quite sure that they 
understand all the details.

To solve this problem, especially in method study, certain techniques were developed 
which not only facilitate the recording of information, but also ensure its accuracy 
to a large degree.  This approach to recording information is known as the graphical 
presentation of information.

We can see clearly from the above discussion that there are basically two approaches 
when recording information:
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RECORDING

INFORMATION

Writing down

information

*  Process charts

*  Diagrams

Graphical
presentation of

information

Figure 6.3:  Approaches to recording information

In this and the following chapters, these two approaches, especially the graphical 
presentation of information, will be discussed in detail.

Let’s look at these two approaches in a little more detail.

6.4.1  Writing down information

This is most certainly the most common method of recording information and consists of 
writing down information on a piece of paper or in a notebook.  

When using the method, the following hints are important:

(a) Notes must be systematic.

(b) The handwriting must be clear and legible.

(c)  Each page must have a number, the source, the subject and the date of recording.

(d) Notes must be short and precise.

(e)  Use symbols and abbreviations known in work study as far as possible, such as the 
symbols used in charting.

6.4.2  Graphical presentation of information

This approach to recording information originated with Frank Gilbreth, who was one of 
the pioneers of motion study.  Gilbreth felt the need for a method that gave a clear visual 
image of a procedure.  He designed a method known as process tabulation.  

He presented sequential actions in a process diagrammatically and graphically by using 
process charts.  These presentations enabled him to visualise and improve a specifi c 
process.
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This approach was developed through the years as a refi ned technique to study 
processes, methods and procedures.  Today, we fi nd a variety of techniques that are 
available to work study.  The most commonly used recording techniques are process 
charts and diagrams.  

Let’s look at each of these graphical recording techniques in more detail:

a)  Process charts

In the following chapters we will come across several different types of charts, each of 
which has its own unique purpose and will be discussed individually.  The process charts 
that we will discuss fall into two distinct categories:

   Charts that are used to record a process sequence, i.e. a sequence of actions or 
occurrences, but do not show the actions according to a scale

   Charts that are used to record actions, (also in a sequence), but on a time scale; 
this allows for interaction of related actions to be studied easily   

Let’s now look at the various charts: 

  Charts indicating process sequence

CHART DESCRIPTION

Outline process chart Principle operations and inspections

Flow process chart Worker type, material type & equipment 
type

Two-handed process chart Actions of a worker’s two hands

Procedure fl ow chart Charts the procedure of an activity

  Charts indicating a time scale

CHART DESCRIPTION

Multiple activity chart Activities of a worker or machine on a 
common time scale

Simo chart Activities of a worker's hands, legs and 
other body movements on a common 
time scale
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b)  Diagrams

We use diagrams to indicate movements or the interrelationships of movements more 
clearly than charts can do.  They usually do not show all the information recorded on 
charts, which they supplement, rather than replace.  

The following are diagrams indicating movement: 

DIAGRAM EXAMPLE DESCRIPTION

Flow diagram Shows the route of 
movement – worker 
type, material type and 
equipment type

String diagram The route of movement 
is indicated with a string 
— worker type, material 
type and equipment type

Cyclegraph Shows operations with 
high speed and short 
cycle

Chronocyclegraph Shows operations with 
high speed and short 
cycle

Travel chart (although 
called a chart, this falls 
under diagrams)

Shows movements of 
materials between work 
places, departments, etc.

Note:

Whatever type of chart or diagram is prepared, great care should be taken to ensure 
that the information it portrays is easily understood and recognised.  The following 
information should always be provided:

(a) An adequate description of all the activities involved in the method
(b) Whether the present or proposed method is shown
(c) A specifi c reference to where activities begin and end
(d) The time and distance scales used, where applicable
(e) An explanation of any abbreviations or special devices
(f) The date of construction of the chart or diagram

In the following units, these techniques, as well as their value for work study and how 
they can be applied in method study, will be discussed in detail.
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In order to simplify the recording process, fi ve basic movements have been identifi ed and 
process chart symbols have been designed for them.  These are discussed below.

Note:

These charts, diagrams and symbols are accepted internationally.  

6.5  PROCESS CHART SYMBOLS

Kanawaty (1995:82) describes the symbols as follows:

Figure 6.4:  Process chart symbols
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In order to carry out a method study effectively, the above process chart symbols are 
absolutely essential and all work study offi cers must understand the meanings of the 
symbols and must be able to use them in practice.

Figure 6.5 below illustrates the meaning of each symbol:

Figure 6.5:  Meaning of symbols 
(Adapted from Stevenson, 1999:306)  
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We now come to a very important stage of the recording step.  Here we look at the 
layout of a process chart.

6.6  LAYOUT OF A PROCESS CHART

In 6.5 above, we discussed the six symbols that can be used in the charting process.  
Although the charts in method study may differ, there is a basic layout which is applicable 
to all types of process charts.  This basic layout consists of three steps:

Process chart

layout

STEP 1:

Heading

STEP 2:

Body

STEP 3:

Summary

Step 1:  Heading of a process chart

All charts must be identifi ed by a suitable heading which should contain the following 
information:

  Description of the task
  Process or procedure
  An indication of whether it is a present or proposed method
  An indication of where the investigation starts and ends 
  The date of the investigation
  The name of the work study officer

In many cases, the heading contains much more information, but the above is the basic 
information which should be contained in the heading.

Step 2:  Body of the process chart

The body contains a description of the present or improved method, process or 
procedure.  The applicable process chart symbols must be recorded in a downward, 
vertical position in the sequence of the various activities.  A short description should be 
provided with each symbol.  
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EXAMPLE

Close and nail carton

Attach information on carton

Transport carton to dispatch

Step 3:   Summary of the method, process or procedure which is 
investigated

All process charts should allow for a summary of the method, procedure or process being 
investigated.  Such a summary should consist of the following information:

  The number of times a specific symbol occurred
  The distance the material, people or equipment covered 
  The duration of the activities

Normally this summary appears at the bottom of a process chart.

In the next unit, we will discuss the various charts in detail.

6.7  SUMMARY

Before you can start gathering and recording information, the investigation must 
be planned.  This planning, as well as the drawing up of a work plan to control the 
investigation, was discussed in detail in the fi rst part of this unit.

In the second part, the principles of recording information available to the work study 
offi cer were discussed.  Two basic principles were identifi ed:

(a) The reading of documents
(b) Physical inspection or direct observation

Note that these principles are applicable to all work study investigations.

To apply these recording principles effectively, there are certain techniques such as 
charts and diagrams available to the work study offi cer.  The different types of charts and 
diagrams were discussed.  We then looked at the process chart symbols and the meaning 
of each symbol was explained.  The layout of a process chart was discussed — it consists 
of the heading, the body and the summary.
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6.8  SELF-ASSESSMENT QUESTIONS

(a)  Briefly list and discuss the steps to be followed when developing a work plan.  
Give practical examples to prove your point.

(b)  Why is it important that an investigation be planned before it can be carried 
out?

(c) Discuss the principles of recording information.

(d)  Explain the principle that is generally regarded as the most reliable source of 
recording information.

(e)  Write short notes on the following two approaches to recording information:

 (i) Writing down information
 (ii) The graphical presentation of information

(f) Distinguish between the following:

 (i) Charts indicating process sequence
 (ii) Charts indicating a time scale

(g) List and describe all the process chart symbols.

6.9  REFERENCES
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to:

  identify which process chart symbols are used for each chart 

  interpret and draw up the following process charts:

  Outline process chart

  Flow process chart

6.10  INTRODUCTION

In the previous unit, we discussed process charts, the symbols to be used and the layout 
of the process charts.  In this unit, we will concentrate on a detailed discussion of two 
charts, namely the outline process chart and the fl ow process chart.

We will defi ne each chart and explain the exact way in which these charts should be 
drawn up.  We will also give typical examples of each chart with solutions.  

Let's start fi rstly by determining which process chart symbols are used for each chart.  In 
unit 6, Part A, we defi ned each of the six symbols shown in the activity below.

ACTIVITY

Now look at the table and the different symbols and their names and define or 
explain each symbol in the column provided.

Symbol Description Defi nition

OPERATION

INSPECTION

TRANSPORT

TEMPORARY STORAGE OR DELAY

PERMANENT STORAGE

COMBINED ACTIVITY
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The two principal activities in a process are operation and inspection.  The following table 
shows each chart and the symbols that are used.

CHART SYMBOLS USED

Outline process chart Operation & inspection

Flow process chart All symbols

Two-handed process chart All symbols

Single-column process chart All symbols

6.11  OUTLINE PROCESS CHARTS

Kanawaty (1995:84) defines an outline process chart as follows:

"A process chart giving an overall picture by recording in sequence only the main 
operations and inspections."

An outline process chart gives a bird's-eye view of all operations and inspections involved 
in a process, procedure or method.  This chart consists of a heading, body and a 
summary. 

6.11.1  Symbols used in outline process charts

In an outline process chart, only two of the six basic process chart symbols are usually 
used:

  The "operation" symbol

  The "inspection" symbol
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   The flow of work between the different work points is indicated by linking or 
joining the symbols in the chronological order in which activities occur.

  Each symbol must be numbered. 

   Next to the symbol, a short description is given of what the department, machine 
or worker concerned is doing at that stage.

  The time and distance (where known) are also recorded.

This chart does not show where the work takes place or who performs it. 

Outline process charts are very useful when it comes to the development of improved 
layouts, product design as well as the design of equipment which will be used in a 
process.

6.11.2  Construction of an outline process chart

To construct a process chart, there are certain charting principles which must fi rstly 
be understood. These charting principles are shown in fi gure 6.6 and discussed below.  
Figure 6.6 shows a representation of a method or process.
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Figure 6.6  Format of an outline process chart
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Before the construction of a process chart can start, however, the work study offi cer 
must decide how complete the information contained in the chart should be.  After 
having determined that, he/she can start constructing the chart.

Figure 6.6 is an example of a typical outline process chart and will be used as a basis for 
our discussion.

(i)  Linking components and numbering symbols

The construction of an outline process chart begins with the division of the fi nal product 
or service into subcomponents and, if possible, the identifi cation of a main component.  
Our example in fi gure 6.6 consists of one main component "A" and two subcomponents 
"B" and "C".  The entry of each of these components to the chart is indicated by an arrow.

All activities (operations and inspections) are indicated vertically by the process chart 
symbols, with a description of the operation or activity next to it. 

In fi gure 6.6:

  subcomponent C consists of three activities
  subcomponent B consists of four activities 
  the main component, A, consists of nine activities

When the fl ow of various subprocesses or series of activities is to be indicated on the 
same chart, these operations or subprocesses are normally indicated on the right-hand 
side of the main component or process.  In fi gure 6.6 you will see that subcomponents 
"B" and "C" are indicated on the left of the main component "A".

All the symbols must be numbered chronologically.  Symbols for subprocesses or 
procedures are numbered in order of joining up with the main process or procedure.  
Figure 6.6 indicates how various subordinate processes (subprocesses) join the main 
process.  If combined symbols are used, the main symbol is numbered on the left and 
the secondary symbol on the right.  The numbering of symbols is indicated in fi gure 6.6.  
Note that each activity and type of symbol is numbered separately beginning at one.
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(ii)  Division of a process

If a component or material has undergone an operation which divides the material or 
component, e.g. the cutting of a plate into three parts, it will be recorded as a subdivision 
on the outline process chart.  Such a division also occurs after an inspection.  (See fi gure 
6.7. below.)

Less than 2 cm More than 2 cm

Figure 6.7:  Subdivision of a process or procedure

In fi gure 6.7 an inspection has been carried out, resulting in the separation of material or 
components into parts longer and shorter than 2 cm.

(iii)  Rejects and reprocessing

Rejects and reprocessing can only occur after an "inspection".  When material or a 
product is rejected, it is indicated by an arrow pointing away from the main fl ow of work.  
If the rejected piece of work is suitable for reprocessing, the arrow must be drawn to 
the appropriate place on the chart.  In many cases, the piece of work must undergo an 
operation before it can join the process.  This is illustrated in fi gure 6.8.

Rejects

Rejects suitable
for reprocessing

Figure 6.8:  Rejects and reprocessing

(iv)  Repetitive activities (operations)

If an activity or a series of activities must be repeated before further activities can take 
place, the repetition is indicated as in fi gure 6.9.
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Repeat 4 times

Figure 6.9:  Repetitive activities

ACTIVITY

The following table shows the steps of an outline process chart.  Read the  
information in the table and for each step, draw and name the symbol that you 
believe is the correct one that would apply in compiling an outline process chart.

Step number Description Symbol

1 Look for writing pad

2 Check if pen is working

3 Take down dictation

4 Inspect dictation

5 Type letter off dictation

6 Remove letter from machine

7 Check letter for errors

8 Amend errors by retyping

9 Remove letter from machine

10 Insert in envelope and write address

11 Place in out tray
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6.11.3  How to compile an outline process chart

The following example will provide you with a practical view of how to compile an 
outline process chart in a given situation.  The information below concerns
Mr Zondi watering his garden.

Before Mr Zondi can water his garden, certain steps or activities have to be 
completed.

This preparation process starts when Mr Zondi is sitting on the veranda and decides 
to water his garden.  He leaves the veranda and walks to the garage on the opposite 
side of the house, opens the garage door and walks to the cupboard where he 
stores the hosepipe.  On reaching the cupboard, he opens the door, picks up the 
hosepipe, carries it to the back door of the garage, opens the door and carries 
the hosepipe to the tap.  On arriving there he connects the hosepipe, inspects 
the connection, turns on the tap and starts to water the garden.  On completion, 
he turns off the tap, rolls the hose, puts it away in the cupboard and closes the 
cupboard door.  Lastly, he closes the garage door.

Let's look at the above example of Mr Zondi and determine exactly what is required to 
compile an outline process chart.

To compile an outline process chart you must follow the procedure below:

Step 1 Get hold of a blank outline process chart.

Step 2 Fill in the following information on the top section of the process chart:

  The study number and date

  Name of investigator (who conducted the investigation)

  The department and division

  Sheet number

  Point where the chart begins and ends

  Type of method: present or proposed method

  Type of study: man, material or equipment

  Description of the task
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Step 3 Fill in the following information regarding the procedure of the task:

  Step number

  Description of each step

  The applicable process chart symbol

  The time taken per step (if available)

  The distance travelled 

  Any remarks that are necessary

Step 4   Number each symbol chronologically

  Join each symbol to show the links

  Complete the summary at the bottom of the chart

To complete the outline process chart following the above procedure you will use 
process chart symbols as illustrated in fi gure 6.10 below.
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DEPARTEMENT
DEPARTMENT:       Home

AFDELING
DIVISION:         Garden
VEL               VAN
SHEET:    01   OF  01

PRESENT METHOD:

DIE TIPE STUDIE:        (Werker, materiaal of toerusting)             WERKERTIPE
TYPE OF STUDY:       (Worker, material or equipment)               WORKER TYPE

BESKRYWING VAN TAAK
DESCRIPTION OF TASK:    WATER THE GARDEN

KAART EINDIG BY          Close the garage
CHART ENDS BY:           door

VOORGESTELDE 
METODE
PROPOSED METHOD:

STUDIE NR
STUDY NO:      021/04

GENEEM DEUR
TAKEN BY:             ZA Mthembu

KAART BEGIN BY         Decide to
CHART COMMENCES AT:          water garden

DATUM
DATE:     15/01/2004

STEP
NO.

DESCRIPTION SYMBOL TIME DISTANCE REMARKS

1

2

3

4

5

6

7

8

9

10

11

12

13

Opens garage door

Opens cupbaord door

Takes hosepipe from cupboard

Opens back door

Connects hose to tap

Inspects the connection

Turns on the tap

Waters garden

Turns off tap on completion

Rolls the hose

Puts it away in the cupboard

Closes cupbaord door

Closes garage door

Mr. Zondi decides to
water his garden.

Operation

Operation

Operation

Operation

Operation

Operation

Operation

Operation

Operation

Operation

Operation

Operation

Operation

OPSOMMING/
SUMMARY

BEWERKING
OPERATION

INSPEKSIE
INSPECTION

TOTALE STAPPE/
TOTAL STEPS

GETAL       TYD

NO. 12          TIME

GETAL       TYD

NO. 1          TIME
13.

1

2

3

4

5

6

7

8

9

10

11

12

1

OUTLINE PROCESS CHART/OORSIGPROSESKAART

Figure 6.10:  Outline process chart 
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The above shows a completed outline process chart which depicts the process as 
described in the above example. 

Note:  You would have noticed that no times or distances were supplied in this example.  
However, if these are available in a particular procedure, they must be noted on the 
outline process chart.

ACTIVITY

Use the outline process chart provided below to compile a worker type, present 
method, outline process chart of the activities listed below for the manufacture of 
telephone stands. 

The elements listed below concern the manufacture of telephone stands.  A saw and 
a plane are used.  The process involves preparing the top and legs, assembling the 
telephone stand and spraying.

The sequence of activities and standard times are as follows:
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Element 
No. 

Element description Standard time 
(min.)

1 Saw top to rough length 1,10

2 Plane top to size 1,30

3 Saw top to fi nished length 1,10

4 Check all dimensions 0,90

5 Sand complete top 1,20

6 Saw legs to rough length 2,80

7 Plane legs to size 2,10

8 Saw legs to fi nished length 2,90

9 Check all dimensions 1,30

10 Sand all legs 2,20

11 Assemble legs 4,10

12 Inspect complete stand 1,10

13 Spray fi rst coat of varnish 1,80

14 Sand complete stand 1,50

15 Spray second coat of varnish 2,30

16 Inspect fi nished product 1,50

Complete the following outline process chart using the information provided above:
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OUTLINE PROCESS CHART

DEPARTEMENT
DEPARTMENT:       

AFDELING
DIVISION:         
VEL               VAN
SHEET:          OF   

HUIDIGE METODE        
PRESENT METHOD:

DIE TIPE STUDIE:        (Werker, materiaal of toerusting)             
TYPE OF STUDY:       (Worker, material or equipment)               

BESKRYWING VAN TAAK
DESCRIPTION OF TASK:    

KAART EINDIG BY          
CHART ENDS BY:           

VOORGESTELDE 
METODE
PROPOSED METHOD:

STUDIE NR
STUDY NO:      

GENEEM DEUR
TAKEN BY:             

KAART BEGIN BY         
CHART COMMENCES AT:          

DATUM
DATE:     

STEP
NO.

DESCRIPTION SYMBOL TIME DISTANCE REMARKS

OPSOMMING/
SUMMARY

BEWERKING
OPERATION

INSPEKSIE
INSPECTION

TOTALE STAPPE/
TOTAL STEPS

GETAL       TYD

NO.              TIME

GETAL       TYD

NO.              TIME
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In paragraph 6.11, we explained that the outline process chart gives a bird's-eye view 
of all operations and inspections involved in a process, procedure or method.  It is 
usually necessary to go into greater detail than the outline process chart provides.  The 
fl ow process chart provides the opportunity to go into greater detail.  In the following 
paragraph we will describe the fl ow process chart and its use as a tool of method study.

6.12  FLOW PROCESS CHARTS

The fl ow process chart is basically an extension of the outline process chart.  Once the 
general picture of a process has been established, it is possible to go into greater detail.

While the outline process chart gives an outline of how subcomponents and main 
components fi t together, the fl ow process chart gives a more detailed explanation of each 
subcomponent's successive activities individually. 

A fl ow process chart can therefore be drawn up for each important component of a 
process or procedure.  The various transport, operation, inspection and storage activities 
can then be studied separately.

"A flow process chart is a process chart setting out the sequence of the flow of a 
product or a procedure by recording all events under review using the appropriate 
process chart symbols" (Kanawaty, 1995:89).

Three types of fl ow process charts can be distinguished:

FLOW PROCESS 
CHART

DESCRIPTION

Man type This type of flow process chart represents only activities 
done by a specific worker.

Material type This type of flow process chart indicates only the flow of 
materials through the workplaces and decisions concerning 
this.

Equipment type This type indicates only how certain equipment is used in a 
process or procedure.

When using any of the above fl ow process charts, it is important to note that only those 
activities relevant to the type of fl ow process chart chosen can be recorded.  When, for 
example, it is decided to record the fl ow of materials, the activities of a worker fetching 
certain equipment to process the material cannot be recorded on the fl ow process chart.
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6.12.1  Symbols used in flow process charts 

A fl ow process chart is compiled in a similar manner to an outline process chart, but all 
the symbols are used, as you can see in the example that follows.

The use of more process chart symbols in a fl ow process chart means that it contains 
much more information than an outline process chart.  Consequently, there are fewer 
"operations" in a fl ow process chart while the description of a process takes more space. 

Flow process charts are used not only to gather information concerning the present 
method, procedure or process, but also to defi ne the proposed improved method. 

All fl ow process charts contain a heading, body and a summary.  The summary consists of 
the following:

  The number of times each type of activity occurs
  The duration of the activity
  The total distance the worker, material or equipment moves

This applies to the present as well as the proposed method or procedure.  Flow process 
charts can be useful for recording and analysing clerical methods and procedures.  The 
compiling and practical value of a fl ow process chart are best explained by way of an 
example.

6.12.2  How to compile a flow process chart

The following example will provide you with a practical view of how to compile a fl ow 
process chart in a given situation.  The information below describes the operation of a 
shorthand typist taking notes from the manager and then typing out and processing the 
letter.
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The typist walks from her office to the manager's office (12,5 metres).  She waits for 
the manager to start dictation and takes down the dictation.  She then walks back to 
her own office (12,5 metres).  Here, she prepares the typing set.

She types out the letter from the dictation (3,50 minutes) and removes the letter 
from her machine.  Then she checks the letter for any errors.  She amends the errors 
by retyping (1,00 minutes).  She removes the letter from her machine and walks to 
the manager's office (12,5 metres).

Here, she waits for the manager to check the letter and sign it.  She then walks back 
to own office (12,5 metres).  She inserts the letter into an envelope and writes out 
the address on the envelope.  Lastly, she places the letter into the "OUT" tray.

The above information will be used to compile a present, worker type, fl ow process 
chart.  Note that all durations and distances that are supplied in the procedure must be 
inserted into the fl ow process chart.  Also take note of the fact that the method (either 
present or proposed) and the type (worker, material or machine) should be specifi ed.  
Figure 6.11 shows a completed fl ow process chart which depicts the process as 
described in the above example. 
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Figure 6.11:   Flow process chart

FLOW PROCESS CHART/VLOEIPROSESKAART
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ACTIVITY 

Read through the scenario below and use the information provided to compile a 
worker type, present method flow process chart.

The following procedure concerns a typical day in the life of Mrs Dlamini:

Mrs Dlamini gets up in the morning. She brushes her teeth and has a shower. She 
then gets dressed. She goes to the kitchen to have breakfast. She prepares and 
then has breakfast. She then goes to the front door and fetches the newspaper. 
She walks back to the kitchen, picks up her briefcase and goes to the garage.

She opens the garage door. She realises that she has forgotten her car keys and 
walks back to the kitchen. She fetches her keys and walks to the garage. She 
ckecks the tyres on the car. She unlocks the car and gets in. She starts the car 
and reverses out of the garage.

Mrs Dlamini gets out of her car and locks the garage door. She opens the gate, 
tets back into the car and reverses out to the driveway. She then gets out of the 
car and closes the gate. Finally, Mrs Dlamini drives off to work.

Complete the following fl ow process chart based on the information provided: 
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FLOW PROCESS CHART/VLOEIPROSESKAARTFLOW PROCESS CHART/VLOEIPROSESKAART

PRESEPRESENT/NT/
TANS:TANS:

WORKER:WORKER:
WERKER:WERKER:
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6.13  SUMMARY

We have covered the fi rst two of the process charts under the development phase 
of method study procedures.  After studying these two charts, you should be able to 
interpret and draw these charts.

We defi ned each of these charts and explained the procedure for compiling them.  We 
also discussed the symbols used in process charting.  Here, we must emphasise that 
different charts use different symbols and this can be seen in the two charts that we have 
discussed.

The outline process chart uses only two symbols, namely operation and inspection, 
whereas the fl ow process chart uses of all the symbols.

6.14  SELF-ASSESSMENT QUESTIONS

a)  Draw and discuss each of the different process chart symbols.  Provide 
practical examples of how each symbol can be used.

b)  Define an outline process chart and explain which symbols are used in 
compiling this chart.

c) Discuss the complete procedure in compiling an outline process chart.

d)  Define a flow process chart and explain which symbols are used in compiling 
this chart.

e)  List the process chart symbols that are used for the compilation of a flow 
process chart.

6.15  REFERENCES
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to interpret and draw 
up the following process charts:

  Two-handed process chart

  Multiple activity chart

6.16  INTRODUCTION

In unit 6 we discussed the outline process chart and the fl ow process chart.  We also 
looked at the symbols used when interpreting and drawing up each of these charts.  

In this unit, we go further with step 2 of method study procedures and discuss two-
handed process charts and multiple activity charts.  These two charts are a continuation 
of the development phase where the recording of all applicable information is discussed.  

6.17  TWO-HANDED PROCESS CHART

Work in an organisation does not always involve machinery and equipment.  There are 
many occasions where work is carried out by a single worker who uses his/her hands.  
In order to chart the procedure of this worker, it may be necessary to identify all the 
activities being performed by each hand.  

It is for this reason that a two-handed process chart was devised.  This chart allows 
the activities of a worker’s two hands to be charted separately to create a graphical 
representation of the sequence of the activities of each hand of the worker.  

Kanawaty (1995) defines a two-handed process chart as follows:

"The two-handed process chart is a process chart in which the activities of a 
worker’s hands (or limbs) are recorded in their relation to one another."

The activities are recorded and symbols, similar to the other charts we discussed, are 
used here.  We discuss the symbols of the two-handed process chart in more detail in 
paragraph 6.17.1.  Let’s fi rst compare the two-handed process chart to other charts to 
identify the differences between them.

Differences between the two-handed process chart and other charts:
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Two-handed process chart Other charts

Can be very useful for studying the work 
method of a specifi c worker at his/her 
workplace

Concentrate on a group of workers

Can be used, for example, to carry out a 
detailed study of the separate operations

An outline process chart gives an outline 
of the various operations of a process

Normally used for operations which 
repeat themselves within one cycle

Not necessarily used for repetitive 
operations

The operations are usually of a repetitive 
nature and necessitate more detailed 
recording of movements

Not necessarily used for repetitive 
operations

Operations can be divided into a series 
of successive activities, which together 
make up the operation

Indicated in a fl ow process chart as a 
single operation

6.17.1  Symbols

All the symbols used for other charts are used for the two-handed process chart, except 
for the inspection symbol which is not often used here.  The reason why an inspection 
symbol is not often used is that when a visual inspection is carried out, it is usually 
accompanied by a holding or operation action.  It is, however, in some cases a useful 
symbol when you want to emphasise an inspection.

Although two-handed process charts use the same symbols as the other process charts, 
the meanings of the symbols change due to the movements being detailed differently.  
Here is what we mean.

SYMBOL DESCRIPTION

OPERATION Used to indicate grasping, disengaging or placing activities.

TRANSPORT Used to indicate the movement of the hand (or limb) to or from 
the work, tools and material.

DELAY Used to indicate when a hand or limb is static or idle.
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SYMBOL DESCRIPTION

HOLD 
(storage)

Used to indicate the holding of the piece of work, tool and/or 
material. This differs from the symbol used in an outline and flow 
process chart.

Two-handed process charts are generally used when studying assembly tasks, e.g. where 
operators operate machines, and also clerical work.  In some cases these hand or limb 
movements are too fast for simultaneous observation and recording, and the work study 
offi cer has to use photographic aids.

6.17.2  Layout of a two-handed process chart

As with other process charts, this process chart also has a heading, body and summary.

It must contain the following information:

  A heading with the usual information
  A sketch of the workplace layout, tools, components etc.
  A description of the activities of the right and the left hand
  A summary of the movements

6.17.3  Hints for drawing up a two-handed process chart

When drawing up a two-handed process chart, the work study offi cer must take the 
following suggestions into consideration:

   First study the operation cycle a few times before the activities are recorded.

   Record one hand at a time.  First record, for example, the movements of the left 
hand for the complete cycle and then the movements of the right hand.

   An appropriate starting point when recording information of a specific cycle (task) 
is when a new component is picked up at the start of a new work cycle.  Start with 
the hand carrying out the first activity or with the hand doing the most work.

   Activities are only recorded on the same horizontal plane (the same line) if they 
really take place at the same moment.

   Take care to record everything the worker does.  Operations may not be combined 
unless they really take place simultaneously.

   Record the activities carried out by the left hand on the left side of the chart and 
right hand activities on the right side of the chart.

Let’s now look at an example of a two-handed process chart.
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Figure 6.13 shows a two-handed process chart of the activities which must be 
carried out to assemble two washers, a nut and a bolt.  The final product resembles 
the sketch in figure 6.12:

Figure 6.12:  Final product:  Assembled bolt, washer and nut

To assemble this bolt, nut and washers, the bolt will have to be held in one hand while the 
washers and nut are assembled with the other.  The activities of the right hand and the 
left hand are as follows: 

Description of the activities of the 
LEFT HAND

Description of the activities of the 
RIGHT HAND

Reach for bolt Reach for fi rst washer

Pick up bolt Pick up washer

Put in position Put in position

Hold Assemble on bolt

Reach for container Reach for second washer

Put in container Pick up washer

Reach for bolt Put in position

Hold Assemble on bolt

To nut

Pick up nut

Put in position

Assemble on bolt

Delay

Now let’s use the above information to prepare a present method, two-handed process 
chart of the assembly process.
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Figure 6.13:  Two-handed process chart

TWO-HANDED PROCESS CHARTTWO-HANDED PROCESS CHART
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ACTIVITY

Look at the following information and use it to prepare a present method, two-
handed process chart of the process of cutting glass tubes.  The procedure 
described below concerns the cutting of short lengths of glass tubes with the aid of a 
jig.

Figure 6.14:  Cutting glass tubes
Source: Kanawaty (1992:151/2)

Left hand (lH)

Holds the tube, to jig, inserts tude into jig, presses to the end, holds the tube 
again. Then withdraws the tube slightly. Next, rotates the tube 120° by 180°. 
Pushes end jig and holds tube. Withdraws tube and moves tube to the right 
hand. Bends the tube to break and holds tube. Lastly, changes grasp on tube.

Right hand (RH)

Picks up the fi le and holds the fi le. Moves fi le to tube and holds the fi le. Then 
notches the tube using the fi le and holds the fi le. Holds fi le whilst the left hand 
rotates the tube. Moves fi le to tube and notches the tube. Places fi le on talbe and 
moves to tube. Bends the tube and releases the cut piece. Lastly, moves to fi le.

Complete the following two-handed process chart using the above information.

 /continued ...
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TWO-HANDED PROCESS CHARTTWO-HANDED PROCESS CHART
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6.18  MULTIPLE ACTIVITY CHART

It is sometimes necessary to use a time scale to record information on a process chart.  
In these instances a multiple activity chart must be used to record information.  The 
multiple activity chart is used when we want to record the activities of more than one 
subject in relation to each other on one chart.

A multiple activity chart is defined as:

"...  a chart in which the activities of more than one subject (worker, machine or 
item of equipment) are each recorded on a common time scale to show their inter-
relationship" (Kanawaty, 1995).

It is therefore used to record the activities of more than one subject (worker, equipment 
or material) on a common time scale in order to study the inter-relationship of the 
activities.  This aid is normally used where a process or procedure demands the co-
ordination of various activities.  

The activities of an operator and the machine he/she operates can, for example, be 
represented on a common time scale.  Idle time of the machine as well as the operator is 
clearly indicated.

Five basic types of multiple activity charts can be distinguished:

TYPE DESCRIPTION

Man and machine chart An operator operating a machine.

Man and multi-machine chart One operator operating a number of machines.

Multi-man chart Where two or more people are busy with the same 
task and their activities are recorded on a common 
time scale.  A practical example of this is where an 
artisan and his labourers are carrying out the same 
task.

Multi-man and machine chart Where two or more operators operate one machine 
at the same time.

Multi-man and multi-machine chart Where a group of operators are simultaneously busy 
on a group of machines.

6.18.1  Drawing up a multiple activity chart

When a multiple activity chart is compiled, there is a defi nite procedure that must be 
followed.  The following steps can be distinguished:
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STEP ACTION DESCRIPTION

1. Identify the different opera tions which 
must be recorded.

A process or procedure consists of a series 
of operations and due to very few operations 
consisting of multiple activities, these operations 
must be identified.

2, Divide each operation into activities. If a worker and machine chart must be drawn 
up, then the activities of the machine as well 
as the activites of the operator must first be 
identified.

3. Determine the duration of each 
activity.

Use existing work measurement techniques. 
Work measurement techniques are discussed 
later in this guide.

4. Record the activities on a multiple 
activity chart with a common time 
scale.

When determining the duration of the activities 
of operators and/or machines, activities are 
divided into two basic categories, i.e. occupied 
and unoccupied time.  When trying to improve 
a method, the work study officer will try and 
decrease the unoccupied time of the machine as 
well as the operator.

Drawing up a multiple activity chart can best be explained with a practical example.

Example  (man and machine chart)
Let’s take the case of two operators who drill two holes in a metal sheet. The 
method according to which they work is as follows:

Step 
No.

Worker A Worker B Worker C

1. Places metal sheet on 
platform (4 sec).

Idle Drilling machine stands

2. Idle Switches on machine 
and holds sheet with the 
one hand, while pulling 
down the handle of the 
drill with the other hand, 
drilling the hole (8 sec.)

Drilling machine stands

3. Moves sheet to new 
position for second hole 
(4 sec.)

Idle Drilling machine stands

4. Idle Sets drill bit (6 sec.) Drilling machine stands

/continued...
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Step 
No.

Worker A Worker B Worker C

5. Idle Switch on machine, 
keeps sheet in position 
with one hand and drills 
second hole (8 sec.)

Drilling machine is being 
used.

6. Removes metal sheet 
and puts it on work 
bench (3 sec.)

Idle Drilling machine stands

7. Idle Switches off machines 
and sets drill bit (6 sec.)

Drilling machine stands

8. Cleans sheet and puts it 
in container (6 sec.)

Idle Drilling machine stands

This whole process described above is repeated with the next sheet.

It is normal practice for multiple activity charts to indicate the present as well as the 
improved method on the same chart.  The improved method is generally referred to 
as the "proposed" method.  This leads to a far better perspective of the present and 
proposed methods.  This can also be done individually on separate charts.

6.18.2  Layout of a multiple activity chart

Let’s compile the multiple activity chart for the above method.  Here, we will show the 
present method and the proposed method on one sheet.
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Worker
A

Worker
B

Drilling
machine

TIME
SCALE
(in sec)

Worker
A

Worker
B

Drilling
machine

Idle Idle

Idle

8 sec.

b c

a

4 sec.

a

4 sec.
Idle Idle

k

6 sec.

b c

Idle

Idle

6 sec.

Idle

Idle

8 sec.

Idle Idle

IdleIdle

6 sec.

Idle Idle

IdleIdle

Idle

Idle
2 sec.

5

10

15

20

25

30

35

40

45

MULTIPLE ACTIVITY CHART

DEPARTEMENT
DEPARTMENT:  Mechanical Workshop

AFDELING
DIVISION:  Drilling

HUIDIGE METODE
PRESENT METHOD:

VEL
SHEET:  01

VAN
FROM:  01

BESKRYWING VAN TAAK
DESCRIPTION OF TASK:

Drill holes in
metal sheet.

STUDIE NR.              DATUM
STUDY NO.:  009/04            DATE:  15/01/2004

GENEEM DEUR
TAKEN BY:  B. Sookdeo

KAART BEGIN BY
CHART COMMENCES AT:

✓ ✓VOORGESTELDE METODE
PROPOSED METHOD:

Worker A puts
metal sheet

KAART EINDIG BY
CHART ENDS AT: Worker A cleans sheet

PRESENT METHOD PROPOSED METHOD

d

4 sec.

Idle Idle

d

4 sec. e

h

3 sec.

i

j

e l

6 sec.
i

g

h

3 sec.

j

6 sec.

6 sec.

f g

MULTIPLE ACTIVITY CHARTMULTIPLE ACTIVITY CHART
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The KEY below shows the two primary activities of the method and helps to distinguish 
between "working" and "idle".

KEY

= Working

= Idle

Now that we have compiled the chart, it is important to draw up a summary of the 
present method and compare it with the proposed method.  This is done to show the 
total savings as shown below.

Summary

The following conclusions can be made from the above summary:

The "working" time of worker A has improved from 38% to 94% and of worker B from 
62% to 77%.  

Now you may ask:  How was this possible?

This was accomplished in the following ways:
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   Making better use of the idle time of workers A and B.  
There were, for example, certain activities [see activities (d) and (e), (h) and (j)], 
which could be carried out simultaneously.  This improved working time is indicated 
in the proposed method above.

   The idle time of worker A is converted into two additional activities K and L.  
Activities K and L mean that the metal sheet is held by worker A so that worker B 
does not have to hold the sheet while drilling, thus 2 x 2 = 4 seconds are saved per 
cycle.

   It is clear from the summary that only 3% has been gained on machine running 
time.  The reason for this relatively small increase is that a lot of time is spent on 
the preparation of the drilling machine [see activities (e) and (c)].

To summarise, we can say that by utilising the idle time of workers A and B better, the 
work cycle has been decreased from 45 seconds to 31 seconds.  This is a total time 
saving of 31%, which is considerable.

6.19  SUMMARY

To assist the work study offi cer in gathering and recording information, especially in 
method studies, certain aids were developed through the years.  Process charting consists 
of many charts and in this chapter, we looked at two charts, namely, the two-handed 
process chart and the multiple activity chart.  

The two-handed process chart looked at the movements of an individual of both the 
right and left hand and each activity carried out by each hand was charted to show the 
sequence.

The multiple activity chart shows the charting of the activities of more than one person or 
machine on a common time scale.

The application of these charts enables the work study offi cer to gather and record 
relevant information in a systematic manner.  The procedures in the compilation of these 
charts were described and the value of including the present and proposed method in the 
multiple activity chart was highlighted.
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6.20  SELF-ASSESSMENT QUESTIONS

a)  Discuss the process chart symbols that are used in the compilation of a two-
handed process chart.  Provide practical examples of how each symbol can 
be used.

b)  Discuss the procedure in the compilation of a two-handed process chart.

c)  Look at your place of work and identify the areas where it would be suitable 
to use a multiple activity chart.  

d)  There are five basic multiple activity charts that can be distinguished.  List 
them and supply practical examples of each.

e) Refer to the example under the topic "Multiple activity chart".

  Let’s take the case of two operators who drill two holes in a metal sheet.  

  In the summary we see that the "working" time of worker A has improved 
from 38% to 94% and of worker B from 62% to 77%.  

 Discuss some other reasons why this was possible.
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to:

  interpret and compile a simo chart

  distinguish between a flow diagram and a string diagram

  explain the value of other aids for gathering information during method study

6.22  INTRODUCTION

In Part C we discussed two-handed process charts and multiple activity charts.  We also 
looked at the symbols that are used when interpreting and drawing these charts.

In this unit, we continue with step 2 of method study procedures and discuss the simo 
(simultaneous motion) chart, fl ow and string diagrams, fi lm analysis and travel charts.  
These recording techniques are still a continuation of the development phase where the 
recording of all applicable information is discussed.
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6.23  SIMO CHART

Although we discuss the simo chart here, it is not very widely used.  A simo 
chart can be defined as a chart based on film analysis where hand and other body 
movements are recorded on a common time scale.

To understand the use of a simo chart for gathering and recording information 
better, it is essential to have a basic knowledge of motion study, and especially 
micro-motion analysis. 

Two terms emerge here: motion study and micro-motion analysis.  Can you still 
remember our discussion on motion study in unit 2?

ACTIVITY

In unit 2, we defined motion study.  First, write down your understanding of motion 
study in the space provided. 

Now, compare your notes with the definition of motion study provided below.

Does this sound familiar?

Motion study is the study of the motions used in the execution of an operation or an 
activity, in order to eliminate all unnecessary motions and build up a sequence of the 
most useful motions for maximum efficiency.
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In the remainder of this unit, we will address this question and briefl y look at what 
motion study implies, and how the simo chart can be used for the recording and analysis 
of information. 

6.23.1  Therbligs 

This is the critical investigation of a simo chart which is drawn up after a frame by frame 
analysis of a motion fi lm of a specifi c operation.  This simply means that all the activities of 
an operation are fi lmed. 

Therefore, a simo chart is based on a fi lm analysis to record the hand and other body 
movements of a specifi c worker on a common time scale. This process of recording the 
hand and other body movements has a specifi c term, "therbligs".
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Therbligs is the name of a series of motions and their symbols identifi ed by Frank B 
Gilbreth.  If you spell the name "Gilbreth" backwards, you get the word "therbligs".

These therbligs cover motions or reasons for the absence of these movements.  Each 
therblig or motion is represented by a specifi c symbol, name, letter (abbreviation) and 
colour.  These facilitate the recording of information.  This can be seen below in fi gure 
6.15.

Figure 6.15:  Therbligs
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An interesting question arises here:  When and where do we use micro-motion analysis?  
There are certain investigations in work study which consist of operations that cannot be 
observed by the naked eye.  To be able to record these motions, a movie camera is used 
to fi lm the operations.  This fi lm is then played back slowly and analysed frame by frame.

Such a detailed analysis is especially useful when highly repetitive tasks are investigated, 
and is only applied when no other technique can be used.

6.23.2  Procedure of micro-motion analysis

The following shows the procedure of micro-motion analysis: 

   After the film of a specific operation has been developed, it is played back slowly.

  The frames where a specific activity starts and ends are marked. 

   The activity is analysed by starting with the first frame and analysing that part of the 
film frame by frame. 

  The observed motions are then recorded on a micro-motion transfer sheet. 

  A special projector is used for this. 

  The duration of the activity can also be determined by counting the frames. 

   The information, as recorded on the analysis sheet, is then represented on a 
common time scale on a simo chart where each therblig is investigated critically.

   Unnecessary motions or prolonged hold processes can either be eliminated or 
investigated to determine, for example, whether a tool can be used to keep the 
piece worked on in position.

Through this critical analysis of the simo chart a new and better method can be planned 
and put into operation.  A fi lm of this new method is then made, a simo chart drawn up 
and compared to the original chart.
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Departement
Deparment Electrical workshop

Afdeling
Division Assembly

Geneem deur
Taken by R de BeerStudie No.

Study No. 20/05 Datum
Date 17/1/2005

/ /Vel
Sheet

Van
from

Huidige metode
Present method

Kaart begin by
Chart commences atX Grasp plate
Kaart eindig by
Chart ends To work positionVoorgestelde metode

Proposed method

Beskrywing van taak
Description of taak Screw insulators into plate

C
lo

ck
 r

ea
d

in
g

Ti
m

e 
d

ed
u

ct
ed

T
h

er
b

lig

Left hand Right hand T
h

er
b

lig

Ti
m

e 
d

ed
u

ct
ed

C
lo

ck
 r

ea
d

in
g

2

11

15

19

24

29

78

94

188

Plate2

191

195

200

206

230

237

292

298

300

304

Plate

Set plate aside

Let go

To work position

9

4

4

5

49

16

94

5

3

4

5

6

24

7

55

6

2

4

To work position

Lay plate down

Reach for male insulator

Grasp insulator
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Grip male half
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Plate
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Film:  Assembly of inlet plate

Figure 6.16:  A typical micro-motion analysis sheet

Let's look at a typical example of a micro-motion analysis sheet.  This example is based on 
an operation which concerns the screwing of an insulator into a metal plate. 

The operation consists of the use of both hands of an operator.  By making a fi lm of the 
operation, an analysis sheet can be drawn up as in fi gure 6.16.  Note that the duration 
of an activity is expressed in "TMU", which is a decimal-hour division of time.  TMU is 
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an abbreviation for "time measurement unit".  For the purposes of this module it is only 
necessary to know what TMU is and how to express the duration of an activity in a TMU.  

To determine the decimal-hour division, we will show the value of 1 TMU as follows:

Hours 1 TMU 0,0001 hours

Minutes 1 TMU 0,0006 minutes

Seconds 1 TMU 0,036 seconds

One-sixteenth of a second is therefore 0,000 01735 hours, which can be relayed to 
0,000 01 hour.

As soon as all the information is recorded on the analysis sheet, it can be represented 
with the help of a simo chart on a common time scale, as shown in fi gure 6.17.  Figure 
6.17 only partially represents the information as recorded on the analysis sheet.  By 
comparing fi gures 6.16 and 6.17, it is clear that the simo chart gives a much better 
perspective of the motions being investigated.
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SIMO-CHART
Departement
Deparment Electrical workshop

Afdeling
Division Mounting

Geneem deur
Taken by R de BeerStudie No.

Study No. 21/05 Datum
Date 21/1

Film:  Assembly of inlet plate / /Vel
Sheet

Van
from

Huidige metode
Present method

Kaart begin by
Chart commences atX Wait for plate
Kaart eindig by
Chart ends To work positionVoorgestelde metode

Proposed method

Beskrywing van taak
Description of taak Screw insulators into plate

For plate
Plate to work position

Lay plate down
Reach for screw insulator

Insulator
To plate

Insulator in hole

20

40

60

80

100

120

140

160

180

200

220

Insulator
Reach for male half

Male half
To plate

Hold insulator in position

Screw together

Place in hole

Insulator to plate

Insulator

For insulator
Plate

Hold plate

Plate
Reach for plate
Wait for plate

Figure 6.17:  Part of a simo chart to screw insulators into a metal plate

Let's now move onto diagrams that indicate movement.

6.24   DIAGRAMS AND MODELS THAT INDICATE MOVEMENT

The construction of diagrams forms an integral part of layout planning, which we will 
discuss in detail under work measurement.  In this unit, we will discuss diagrams only as 
far as the recording of information is concerned.
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By using process charts and charts with a common time scale, the work study offi cer is 
able to record:

  what is to be done, and 
  by whom it must be done.

By using diagrams that indicate movement, the work study offi cer can also indicate the 
location where the operation, inspection or storage will take place. 

Operation, inspection and storage?  Do these words sound familiar?

Yes, these are symbols that we have used in the compilation of process charts in previous 
chapters.

ACTIVITY

Refer to the previous chapters and draw and describe these three symbols:

NAME SYMBOL DESCRIPTION

Operation

Inspection

Storage

By using diagrams indicating movement, the route or path that the workers, raw 
materials and equipment follow can be indicated clearly.  This consequently enables the 
work study offi cer to identify unnecessarily long transport distances, pile-ups and other 
fl ow problems.  Three basic types of diagrams and models are used:

  Flow diagrams
  String diagrams
  Two- and three-dimensional models

6.24.1  Flow diagrams

Currie (1981:89) defines a flow diagram as:

"... a drawing, substantially to scale, of a working area showing the location of the 
various activities identified by their numbered symbols, and is associated with a 
particular flow process chart, either worker, material or equipment type".

/continued...
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A flow diagram is also an on-scale representation of a work area or workplace.  
The exact route which is followed by the workers, raw materials or equipment is 
indicated on this diagram or plan.  Process chart symbols are also used to indicate 
the type of activity and the direction of flow.  We can distinguish three types of flow 
diagrams:

  Man type flow diagram
  Material type flow diagram
  Equipment type flow diagram

Flow diagrams are useful aids which are often used together with process charts to:

  give a clear image of the operations or activities
   see the various operations or activities in perspective regarding distance
  plan operations and the utilisation of space better

Let's look at an example which explains the joint use of process charts and fl ow 
diagrams better.

We have:

   figure 6.18 which shows an outline process chart of how Mr Zondi waters his 
garden 

  figure 6.19 which shows a flow diagram of the same procedure

Here, we have a typical example of how a fl ow diagram can help to get a better 
image of how Mr Zondi waters his garden. 

Note:

   By only studying the outline process chart (figure 6.18), the sequence in which 
operations take place can clearly be observed, but not the place where they 
take place, or the distance between operations.

   By drawing a flow diagram of the work area (see figure 6.19), the place as well 
as the distance between operations is now clearly indicated.
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OUTLINE PROCESS CHART

DEPARTEMENT
DEPARTMENT:

STUDIE NR
STUDY NO:

DATUM
DATE:

AFDELING
DIVISION:

GENEEM DEUR
TAKEN BY:

VEL
SHEET:  01 OF

KAART BEGIN BY
CHART COMMENCES AT:

BESKRYWING VAN TAAK
DESCRIPTION OF TASK:

VOORGESTELDE
METODE
PROPOSED METHOD:

KAART EINDIG BY
CHART ENDS AT:

    VAN

HUIDIGE METODE
PRESENT METHOD:

DIE TIPE STUDIE:
TYPE OF STUDY:  (Worker, material or equipment):

STEP
NO. DESCRIPTION SYMBOL TIME DISTANCE REMARKS

Home

Garden

01

√

Water the garden

Worker type

021/04 15/01/2004

ZA Mthembu

Decide to water
garden

Close the garage door

1

8

Mnr Zondi decides to
water his garden

1

2

3

4

5

6

7

8

9

12

13

Opens garage door

Opens cupboard door

Takes hosepipe from cupboard

Opens back door

Connects hose to tap

Inspects the connection

Turns on the tap

Waters garden

Turns off tap on completion

Rolls the hose10

Puts it away in the cupboard11

Closes cupboard door

Closes garage door

1

2

3

4

5

7

9

10

11

12

Operation

Operation

Operation

Operation

Operation

6

OPSOMMING/
SUMMARY

Inspection

Operation

Operation

Operation

Operation

Operation

Operation

Operation

TOTALE STAPPE/
TOTAL STEPS

INSPEKSIE/
INSPECTION

INSPEKSIE/
INSPECTION

GETAL
NO:

TYD
TIME:12 GETAL

NO:
TYD
TIME:1 13

Figure 6.18:  Outline process chart showing the steps in the procedure of "watering a garden"



161

WORK STUDY

UNISA

4
1

5

3

2

1

2

Water garden

Connect hose, open tap and
                   inspect connection

Walk to tap

Open door

Remove hose from
cupboard

Walk to cupboard

Open garage door

Walk from veranda to garage

Veranda
House

Tap

3

4

Walk to backdoor

Figure 6.19:  Flow diagram showing the procedure of "watering a garden"

6.24.2  Three-dimensional flow diagrams

In many cases processes or procedures must be investigated where the different 
operations or activities are on different levels of a multi-storey building.  In such cases a 
three-dimensional fl ow diagram can be used.

Let's look at a typical example:

Company ABC manufactures long-sleeved shirts.  Due to limited space these 
operations are carried out over three floors and a lift is available to transport the 
material between floors.

The following operations are carried out on each of the floors:

2nd fl oor 1st fl oor Ground fl oor

Storage of material

Designing

Cutting

Inspection packets

Sew sleeves to body

Inspection

Sew collar to body

Sew pocket

Insert label

Final inspection

Iron shirts

Package into plastic

Pack into cartons
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Figure 6.20 below shows the fl ow of work in the above example between 14 different 
workplaces, covering three different fl oors.

14
13

12
11

1 4

2 3

6 7 10

5 8 9

Figure 6.20:  Three-dimensional flow diagram

6.24.3  String diagrams

The International Labour Office (ILO) (Kanawaty, 1995:109) defines a string diagram 
as a scale plan or model on which a thread is used to trace and measure the path of 
workers, material or equipment during a specified sequence of events.

A string diagram can also be defined as an on-scale representation of a work area 
or workplace, where a string is used to indicate the route and distance workers, 
material or equipment cover.

We can clearly see from the above two definitions that a string diagram is therefore 
a special form of flow diagram where a piece of string is used to measure the 
distance covered by workers, material or equipment.  It is essential that the diagram 
be drawn exactly according to scale.  Look at the following example that illustrates 
the use of string diagrams:



163

WORK STUDY

UNISA

Let's look at the operations of the ground floor in Company ABC in 6.24.2 above.

Ground fl oor

Insert label

Final inspection

Iron shirts

Package into plastic packets

Pack into cartons

To warehouse

Here we have six operations.  The procedure to complete a string diagram of this 
workplace would be as follows:

  Draw a floor plan (to scale) of the ground floor on a chart.

  Denote each operation on the chart.

  Paste this chart onto a board.

  Insert pins at each operation.

   Take a piece of string and attach it to the starting point of the process.  (This 
would be the operation where the label is inserted.) 

   Then pull the string to the next operation and attach it to the pin at that 
operation.

  Continue until all operations have been covered.

Figure 6.21 below is an illustration of such a string diagram. 
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STRING DIAGRAM

Sink

Still

Bin

Steam bath

Hotplate

Oven

BalanceOxidation
apparatus

Burette

Filtration apparatus

1 2 3 4 5

Feet

Figure 6.21:  Example of a string diagram

String diagrams require no special equipment but they supply valuable information when 
a critical analysis is required of an existing method.  String diagrams are especially useful:

  to indicate wasted movements

   to help with planning work where an operator has to supervise a number of semi-
automatic machines

  when sections have to be rearranged

Let's look at the following example which will explain the use of a string diagram more 
clearly.

Feeding cows on silage

A dairy had problems with the feeding of cows on silage in the cowshed.  During the 
investigation, it was found that the worker transports the silage in a basket. 

By using a string diagram, the following was determined:

  The worker has to walk 632 metres to serve all the cribs. 

  It takes the worker 26,4 minutes to do this. 

   The distance of 632 metres is determined by a string diagram as indicated in 
figure 6.22. 

/continued...
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  This process is repeated three times a day.

Figure 6.22:  String diagram of the feeding of cows with silage

Note that this figure shows the existing method.  The distance walked each time is 
632 metres.  After a complete study was carried out on the above process, it was 
decided to rather transport the silage in a two-wheel car to each crib.  The use 
of the two-wheel car shortened the whole feeding process and the following was 
determined:

  Time reduced to 14,8 minutes
 A savings of 11,6 minutes each time (26,4 - 14,8)

  The worker has to walk only 60 m each time
 A savings of 572 metres each time (632 - 60)

This improved process is illustrated in figure 6.23.



MNO2604

UNISA
166

Figure 6.23:  String diagram of the feeding of cows with silage 

This fi gure shows the improved method.  The distance walked each time is 60 metres.

After the investigation has been completed, it is advisable to show a summary of the 
present versus the improved method as shown below:

Present method Improved method Savings

Duration of cycle 26,4 minutes 14,8 minutes 11,6 minutes

Distance 632 metres 60 metres 572 metres

Note:

Remember that this process is repeated three times a day. This therefore results in a total 
savings of 34,8 minutes (11,6 x 3) per day and 1 716 metres (572 x 3) per day.

6.24.4  Two- and three-dimensional models

As with fl ow diagrams, a two-dimensional model is an on-scale representation of a 
workplace or work area.  A three-dimensional on-scale model of a work area basically 
has the same function as a three-dimensional fl ow diagram.  It enables the work study 
offi cer to better visualise the lighting, heating, ventilation, maintenance and safety.
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a) Two-dimensional models

  A two-dimensional model is an on-scale representation of a workplace or work 
area.  The machinery, equipment and furniture are drawn on cardboard or any 
hard fl at material (to scale) and cut out. 

  When developing new or improved methods, these cardboard models are shifted 
around on a fl oor plan, until the best results concerning time and distance are 
achieved.  To prevent the cardboard models from shifting around unnecessarily 
while preparing the layout, pins, tacks or any other temporary gluing method can 
be used.

  If a layout has to be prepared in a vertical position, magnet boards and magnet 
stencils can be used.  Two-dimensional models are used mainly for layout 
planning. 

b) Three-dimensional models

  A three-dimensional model puts the work areas into perspective and the workers 
can understand them better.  It is a useful aid when gathering information and can 
be used to demonstrate the advantages and aims of new or improved methods 
and layouts.

  Because of the high cost of preparing them, they are only used when 
circumstances require it.  Three-dimensional models are used, for example, 
where the height above the fl oor of certain heavy machinery or equipment is of 
the utmost importance.

  We discuss the use of these models, especially for layout planning, in detail in 
module 2.

6.25  OTHER AIDS FOR GATHERING INFORMATION

So far we have discussed diagrams and models that indicate movement.  There are also 
other aids that can be used to gather information.  Examples of these aids are activity 
sampling, cyclographs and chronocyclographs and travel charts.

6.25.1  Activity sampling

The ILO (Kanawaty, 1995:249) defi nes activity sampling as follows: 
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"Activity sampling (also known as work sampling) is a method of finding the 
percentage occurrence of a certain activity by statistical sampling and random 
observations."

Activity sampling is used where some of the other recording techniques cannot be 
used.  It has certain advantages:

  It is usually cheaper.

  A minimum of training is required. 

  It does not disrupt activities.

  It can be interrupted without greatly reducing its value.

The simplest form of activity sampling is determining what percentage of time the 
worker is idle and what percentage of time he/she is working.  The observations 
made must be taken at random times.

6.25.2  Cyclograph and chronocyclograph

A cyclograph is a record of a path of movement, usually traced by a continuous 
source of light on a photograph (Kanawaty, 1995:156). 

The path of movement of a hand, for example, may be recorded on a photograph in 
this way if the worker is asked to wear a ring which has a small light that will make a 
trace on the photograph.

A chronocyclograph is a special form of cyclograph in which the light source is 
suitably interrupted so that the path appears as a series of pear-shaped dots, the 
pointed end indicating the direction of movement and the spacing indicating the 
speed of movement (Kanawaty, 1995:156).

The cyclograph and chronocyclograph were developed by Frank Gilbreth and they 
enabled him to record relatively short movements on a photograph.

6.25.3  Travel charts

Travel charts are also known as from/to charts, movement matrices or link diagrams.  
Whilst string diagrams and fl ow diagrams show the motion of one object within a specifi c 
work area, the motion of various items between more than one work point over a period 
is shown by travel charts.



169

WORK STUDY

UNISA

The ILO (Kanawaty, 1995:132) defines a travel chart as:

"... a tabular record for presenting quantitative data about the movements of 
workers, materials or equipment between any number of places over a given period 
of time".

Quantitative data about the movement of workers or equipment between any 
number of work points over a given period is recorded in a table or matrix format.  
Typical work situations where travel chart techniques could be applied are:

   when a motion study of the documents handled by a group of office workers 
has to be done

   when a study is needed of the completion of articles at different manufacturing 
points

The result of the study shows the movement of work between pairs of workstations 
from which, amongst other things, it can be deduced to what extent backtracking of 
material occurred.

Before data can be collected for charting purposes, it is necessary to identify all 
work points by means of code letters.  A count must be made of the volume of 
work completed at each work point, as well as the quantity of work which is sent 
from one specific work point to another during the period.

The use of travel charts can best be explained by an example indicating movement 
of items between work points.  In this example there are six work points (A, B, C, 
D, E and F) between which items are moved. 

As no time gets lost between these work points, only items which are dispatched 
from a specific work point can be recorded.  An indication of the number of items 
received at a work point is therefore unnecessary, since this information can be 
obtained from the reports of other work points.

During a survey which covered one working day, the following was determined:

Work point A:  manufactures 120 items, 40 of which are sent to B, 50 to C and 30 
to F. 

Work point B:  manufactures 40 items, all of which are sent to workplace C. 

Work point C:  receives 90 items, 6 of which are sent to workplace A, 30 to D and 
54 to E. 

Work point D: manufactures 30 items and sends them all to E. 

Work point E: manufactures 30 items, sending 10 to B and 20 to F. 

Work point F: manufactures 6 items and sends them to D.

The above data can now be represented by a travel chart as in figure 6.24.
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50

TO TOTAL FROM
EACH WORK POINT
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WORK POINTS IN
THE SYSTEMA B C D E F

A

B
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D

E
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6
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40 50
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(b)
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6

F
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O
M

Figure 6.24:  A typical travel chart

Work points A to F (see fi gure 6.24) are represented by the horizontal and vertical axes 
of the travel chart.

The data received from every work point is represented on the chart at the intersection 
of the FROM/TO co-ordinates of the pair concerned.  For example, if you consider the 
information gathered from work point A above you will see the following on the travel 
chart:

  40 at the A-B intersection 

  50 at the A-C intersection 

   30 at the A-F intersection, which corresponds with the particulars received from 
work point A 

The totals of each column represent the total movement to and from each station in the 
system.

Numerous deductions can now be made from the chart:

   A comparison of the total number of items that move to and from a work point will 
indicate whether or not work is accumulating at a work point.

   According to the example, work is accumulating at work points B, D and E, because 
the incoming work exceeds the outgoing work.  (You can see the total of incoming 
work for each work point on the horizontal axis of the chart.)
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   Work point C is evidently capable of handling the inflow of work because the total 
of incoming work (90 items) corresponds with the output (90 items) represented in 
the last column on the vertical axis. 

   No deductions can be made about the work accumulating at work points A and F, 
because these two points are the first and last work points in the system and the 
total input to A, as well as the total output from F, is not measured.

The chart provides a basis for comparing the balance of the workload at each point with 
the output from the specifi c point. 

   If the example depicts a situation where the work flows from A to F (A-B; B-C; 
C-D; D-E; E-F), the workload at each point will be balanced if the outputs of each 
work point are identical. 

 You can see from the chart that the workload is not balanced.

   The chart also reveals cases where the flow of work deviates from the expected 
route — either when work points are omitted, or when there is backtracking of 
work.  To identify these cases, it is necessary to know what the expected pattern of 
flow should be. 

   If the expected order of the flow is from A to F, it can be deduced that all entries 
can occur only immediately to the right of the shaded area.  All entries occurring 
further right imply that a step has been "omitted".  According to the example, 40 
units move from A to B, 50 units move from A to C, omitting B, and 30 units move 
from A to F, omitting B, C, D and E. 

   It is preferable not to make entries left of the shaded area, as any such entry implies 
the backtracking of material.  According to the example, 6 units flowed back from 
C to A, 10 from E to B and 6 from F to D. 

   The travel chart can therefore show when the workload in a department is not 
evenly distributed, or when the work flow does not follow the expected pattern.  
The technique is not, however, able to identify the causes of imbalances.

6.26  SUMMARY

Many aids have been developed through the years, and these aids are not only used to 
record information, but are essential for the critical investigation, and especially for the 
development and selection of a new or improved method.

Charts with common time scales for recording and evaluating information are very useful 
instruments available to the work study offi cer.  We distinguished between the following:

  Simo charts
  Diagrams and models that indicate movement
  Other aids for gathering information

A simo chart is used to investigate an operation with detailed hand and other body 
movements.  Micro-motion analysis is one of the most detailed method study techniques 
and ensures a great degree of accuracy of the method and time standards resulting from 
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it.  We must emphasise that the discussion of micro-motion analysis in this unit is only an 
introduction. 

Diagrams and models are very important aids in recording information.  In practice 
(especially where the operations of a process or procedure that take place far from each 
other geographically are to be investigated), it is desirable to use not only process charts, 
but also diagrams and models (e.g. fl ow diagrams).  Whereas, for example, process 
charts describe the operations and their sequence, fl ow diagrams help to indicate the 
route that materials, workers or equipment follow.  They therefore put the problem 
into perspective and enable the work study offi cers to get a better understanding of the 
problem.  

This unit brings us to the end of the second step of method study, namely the gathering 
and recording of all applicable information. 

6.27  SELF-ASSESSMENT QUESTIONS

a)  Define a simo chart and explain what knowledge you need to understand the 
use of a simo chart.

b)  List the diagrams and models that indicate movement and supply a brief 
explanation of each.

c) Explain your understanding of a string diagram.

d) Differentiate between a cyclograph and chronocyclograph.

e) Discuss the value of the following aids to method study:

  Three-dimensional fl ow diagrams
  Two- and three-dimensional models 
  Activity sampling

f)  Explain, by using your own example, how travel charts can be used for 
recording information where items flow between various work points.
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to: 

   classify information as verified or unverified in order to justify a worthwhile 
analysis

  explain the purpose of the critical analysis of the information

  distinguish between primary and secondary questions 

   use the questioning technique to design a question sheet that can be used for 
the critical examination of data

  explain the nature of decision-making

  distinguish between rational and non-quantifiable decisions

7.1  INTRODUCTION

In the previous 4 units, we discussed step 2:  Recording all applicable information.  This 
formed part of the development phase.  We looked at diagrams and models that indicate 
movement and other aids for gathering information.

In this unit, we move on to step 3 which is the critical examination of relevant data.  This 
step also forms part of the development phase.  Let’s revisit our table to fi nd the step 
that we will be discussing in this unit.

After all the information concerning a specifi c investigation has been gathered and has 
been reported on, the stage has been reached when new ideas must be formulated.  We 
have come across many new ideas during the gathering and recording of relevant 
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information, but before any changes are considered, it is necessary to examine the 
recorded information critically, even if it is obvious that certain improvements can 
immediately be put into operation under certain circumstances.  

The critical examination of information can basically be divided into two phases:

Critical examination of information

Phase 1:

The classification of information

Phase 2:

The critical analysis of information

Let’s now look at the fi rst phase.

7.2  CLASSIFICATION OF INFORMATION

Information gathered during the investigation must simply be considered as data until it is 
proved correct.  This proved information can then be regarded as facts.

In many cases it is diffi cult or even impossible to verify information and it is wise to 
classify all relevant information regarding a specifi c investigation as either verifi ed or 
unverifi ed information.  That will enable the work study offi cer to do a worthwhile 
analysis, leading to a scientifi cally based solution.
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ACTIVITY

Write brief notes on why you believe it is necessary to verify information and then 
look at the example that follows.

EXAMPLE

You have been requested by management to determine the total number of 
employees in the planning department of your company.

You go to the planning department and count all the employees that you see 
working at that specific time.



179

WORK STUDY

UNISA

Will the above example of a manager counting employees be a true refl ection of the total 
number of employees of that department?

The answer would be a resounding NO.  The proper way to go about completing this 
task would be to consult the planning manager.  He/she would give you the statistics of 
the number of employees currently employed in that department.  This information is 
regarded as relevant data and you can then go to the human resources department and 
ask them to verify the fi gures.  

In this way, you are verifying the information against the following: 

  Firstly, your count in the planning department
  Secondly, the figures that were given to you by the planning manager
  Thirdly, the figures at HR

Classifi cation of information means that information gathered during the investigation is 
divided into two main categories, namely verifi ed and unverifi ed information.

Classification of information

Verified information is information
which is valid and reliable and
accepted as factual, for example the
verification of the employee figures
done by the HR department.

Unverfified information is information
based on the opinion of those
concerned;  the validity of this
information cannot be determined
definitely, for example the informal
counting of employees at any given
time.

Unverified informationVerified information

Figure 7.1:  Classification of information

7.2.1  Advantages of the classification of information

Classifi cation of information has the following advantages:

   It facilitates the analysis of information since it has already been divided into similar 
groups or categories during analysis.

   It indicates whether enough information has been gathered to solve the problem 
meaningfully.  Often, after information has been classified, it is found that certain 
aspects are not covered satisfactorily and additional information must be gathered.

  It gives an outlined image of the problem area being investigated.

  It indicates the outstanding characteristics of information.
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7.2.2  Classification of information and method study

As we mentioned in unit 6, there are fi ve basic symbols or activity types which can be 
used when recording information concerning a specifi c procedure, process or method.  

Do you still remember these symbols?

ACTIVITY

Look at the symbols in the table below and write down the names of each of them.

We use these symbols to defi ne activities during a method study investigation.  As with 
systematic investigations, there are no formal rules according to which information is 
classifi ed.  The following approach to classifying information gathered during a method 
study can, however, facilitate the critical analysis of information considerably.  

After all activities have been identifi ed (by using the above symbols during the charting 
processes) and recorded during the last two steps of method study, these activities are 
again divided into the following two main groups: 

(a)   Activities where "something happens" with the piece of work or document

What do we mean when we say "something happens"? This simply means that an 
operation or inspection is carried out or the piece of work is transported between 
workplaces.  



181

WORK STUDY

UNISA

In the case of documents, it can consist of adding, taking away and dividing 
information, or transporting it between workplaces.  Let’s take an example of a 
motor assembly plant:

Here, the shell of the car is moved from stage to stage as shown below:

  To stage 1: the doors are fitted
  To stage 2: the windows are fitted
  To stage 3: the wheels are fitted

The activities are all regarded as "productive" activities.

(b)  Activities taking place without physically touching the piece of work

This consists of the permanent or temporary storage of the piece of work, or where a 
piece of work stands still due to a delay.  

Going back to our example above:

Let’s say that after stage 1, the car moves to stage 2 but the windows that were 
ordered for this car did not arrive on time.  In this instance there is a temporary 
delay due to the unavailability of materials.

 /continued ...
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These activities are all regarded as being "unproductive".

The "productive" activities described above are divided into three subgroups:

Let’s now look at these three subgroups in a little more detail.

PRODUCTIVE ACTIVITIES

Preparatory 
activities

Do activities Put-aside activities
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Productive 
activity

Explanation

Preparatory Preparatory activities refer to activities such as the following:

In most cases, especially in the manufacturing industry, some 
preparations have to take place before a piece of work can be 
worked on.  

Example: 

The setting of machinery and equipment or any other activity 
which must be carried out to prepare the piece of work for some 
operation.  A simple example would be the setting of a track on 
which a car moves from stage to stage.  This would differ if a truck 
was being manufactured compared to a car, i.e. two different sizes.

Do Do activities refer to activities that cause a piece of work to change 
its form.  It can be a change of form, chemical composition or 
physical appearance.

Example:

A piece of metal that is pressed to make the shape of the bonnet 
of a car.  When the material arrives at this stage it is just a sheet of 
metal but when it is pressed, it changes its form into the shape of 
the bonnet.

Put-aside Put-aside activities refer to activities that occur when a piece of 
work is put aside after completion of an operation.  In many cases 
the put-aside activity can be the preparatory activity of the next 
operation.

Example:

After stage 1 (fi tting of the doors), the car moves to the next stage, 
(window fi tting).  Let’s say that the windows were not available.  
In this case, the car is put aside and waits temporarily for the 
windows to arrive.

Any company will try to have as many "do" activities as possible, since they are the 
only activities which can convert the raw materials and half-fi nished products into 
end-products and services.  Do activities must therefore be clearly identifi ed before a 
present or proposed new method can be examined critically.  The do activity is then also 
regarded by many experts as the only real productive activity.
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ACTIVITY

Read the above information and then identify examples of productive activities in 
your place of work.  Denote these in the three subgroups as shown above.

Preparatory activities Do activities Put-aside activities

7.3  CRITICAL ANALYSIS OF INFORMATION

After all information has been classifi ed as we explained above during the classifi cation 
phase, we can proceed with the next phase where the critical analysis of the classifi ed 
information takes place and alternative solutions are formulated.  

In practice the critical analysis and the formulating of alternative solutions as well as 
the other steps of a systematic investigation cannot be separated from each other.  As 
the investigation proceeds, information is tested for validity; alternative solutions are 
formulated and even submitted to those concerned for comments.

In the following discussion the critical analysis and the formulation of the new solutions 
are separated for the sake of the underlying theory of each step.  
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7.3.1  The purpose of the critical analysis of information

The purpose of the critical analysis of information, especially regarding procedures, 
processes and methods, is to:

   eliminate unnecessary work, that is to determine which activities do not contribute 
to the achievement of the objective

   simplify remaining work by eliminating unnecessary activities and combining similar 
activities

   change the sequence in which activities occur, to establish better efficiency and to 
simplify the work method

  simplify the essential work (do activities)

   determine the real reason for each activity and compile a systematic list of all 
possible improvements in view of the future development of new or improved 
methods

7.3.2  The basis for analysis

The following serves as a basis for analysing information and formulating alternative 
solutions:

   All classified information such as minutes, notes, charts, diagrams, modules, etc.

   The work study officer’s experience of similar investigations and problems

   The knowledge, experience and ideas of staff directly and indirectly involved in the 
problem being investigated, as well as the work study officer

  Previous reports, periodicals, articles and books concerning the subject
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Having looked at the purpose and the basis of critical analysis, we now look at some of 
the more important aspects that must be borne in mind during the critical analysis.  

7.3.3  Aspects to be borne in mind during the critical analysis

The results obtained from the critical analysis will be infl uenced to a large degree by the 
work study offi cer as well as his/her ability to record and take into consideration only 
relevant information.

The following aspects can be of help to the work study offi cer:

(a)  Facts must be investigated as they really are and not as they should be, or as 
others say they are, or as they seem to be.

(b)  No investigation should be started with preconceived ideas since this can 
infl uence the interpretation of information.  The work study offi cer must be 
objective towards the problem being investigated.

(c)  All aspects concerning the problem must be approached with a challenging and 
sceptical attitude.  All information must be investigated systematically and no 
solution should be accepted before the information has been proved correct.

(d) Hasty decisions must be avoided.

(e) Attention must be given to detail.  

(f)  New methods, procedures or processes may only be considered after all 
the negative aspects of the existing method have been identifi ed by way of a 
systematic investigation.  

7.4  THE QUESTIONING TECHNIQUE
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The ILO defines the questioning technique as the means by which the critical 
examination is conducted, each activity being subjected in turn to a systematic and 
progressive series of questions (Kanawaty, 1995).

To help the work study offi cer with the detailed analysis of information, certain questions 
concerning the classifi ed information can be asked.  These questions are divided into 
primary and secondary questions and are considered as phase 1 and phase 2 of the 
questioning technique.  

QUESTIONING TECHNIQUE

PHASE 1

Primary questions

PHASE 2

Secondary questions

  The primary questions indicate the facts and the reasons underlying them.

   The secondary questions indicate the alternative solutions and consequently the 
improvements.

7.4.1  The meaning of the question sequence

The questioning technique employs a specifi c sequence that is used for both primary and 
secondary questions.  The sequence is as follows: 

(a)  Purpose

The purpose of the activity is investigated to determine if it still serves a purpose and is 
therefore still necessary for the achievement of the ultimate objective.  Note here that 
we look at the purpose with a view to eliminating unnecessary work.

This means that if the task can be eliminated, it will not necessary to conduct an 
investigation.

(b)  Place

The place is questioned to determine whether the location and working conditions are:

  the most suitable for the activities
  correct in relation to other activities
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(c)  Sequence

The sequence is questioned to determine the correct point in time for the activity in the 
fl ow of work.  The most appropriate time for the activity is determined by keeping in 
mind the duration to ensure on-time completion.

(d)  Person

The person (or group) is questioned to ensure that:

  the activity is carried out by the group best suited for the task

   the task is given to the person who does the same kind of work and has the 
required authority, responsibility, training and experience

  no duplication of the activity occurs elsewhere

(e)  Means

The method is questioned to ensure that it is the most effective way to get the maximum 
result.

It is important to note that the primary questions are explored and answered before the 
secondary questions are addressed.  Let’s fi rstly look at the primary questions.

7.4.2  Phase 1:  Primary questions

Here, the question sequence follows a specifi c pattern which investigates the problem 
and its activities concerning the following: 

Description Questions

PURPOSE What is the reason for the investigation?

PLACE Where does the investigation occur?

SEQUENCE In which order do the activities occur? 

PERSON Who carries out the activity?

MEANS What method is used?

Now, you may ask: "What is the purpose of asking these primary questions?"

The answer is to:

ELIMINATE unnecessary activities

COMBINE certain activities
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RE-ARRANGE the activities

REALLOCATE tasks

SIMPLIFY the method

As we have already mentioned, the overall purpose of the primary questions is to indicate 
the underlying reasons why certain activities are carried out.  The table below is a 
summary of the primary questions.

Description Question Purpose

PURPOSE What is done?
Why is it done?

In view of the 
ELIMINATION of 
unnecessary work.

PLACE Where is it done?
Why is it done there?

In view of the 
COMBINATION and/or 
RE-ARRANGEMENT of 
activitiesSEQUENCE When is it done?

Why is it done then?

PERSON Who does it?
Why is it done by that 
person?

In view of 
REALLOCATION of the 
task

MEANS How is it done?
Why is it done like that?

In view of the 
SIMPLIFICATION of 
the task

Let’s now look at the secondary questions.

7.4.3  Phase 2:  Secondary questions

The secondary questions are the second phase of the questioning technique.  Here, the 
answers obtained from the primary questions are subjected to further questioning.  
These secondary questions try to fi nd alternatives concerning PURPOSE, PLACE, 
SEQUENCE, PERSON and MEANS of the problem being investigated.  

Secondary questions focus on the development of new or improved methods, processes 
or procedures.  The secondary questions which can be asked are as follows:
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Description Question

PURPOSE What else could be done?
What should be done?

PLACE Where else could it be done?
Where else should it be done?

SEQUENCE (Time) When else could it be done?
When else should it be done?

PERSON Who else could do it?
Who should do it?

MEANS How else could it be done?
How should it be done?

It is clear from the types of questions in the above table that alternative solutions are 
sought.

7.4.4  Primary and secondary questions combined

By combining the primary and secondary questions, a complete idea of the questioning 
technique can be developed.  These combined primary and secondary questions are 
illustrated in the table below and can be used as a useful frame of reference, especially in 
method study investigations.

Description Question Purpose

PURPOSE What is done?
Why is it done?

What else could be done?
What should be done?

In view of the 
ELIMINATION of 
unnecessary work.

PLACE Where is it done?
Why is it done there?

Where else could it be done?
Where else should it be done?

In view of the 
COMBINATION and/or 
RE-ARRANGEMENT of 
activities

SEQUENCE When is it done?
Why is is done then?

When else could it be done?
When else should it be done?
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Description Question Purpose

PERSON Who does it?
Why is it done by that person?

Who else could do it?
Who should do it?

In view of 
REALLOCATION of the 
task

MEANS How is it done?
Why is it done like that?

How else could it be done?
How should it be done?

In view of the 
SIMPLIFICATION of the 
task

Let’s now expand on the meaning of the questioning technique.

ACTIVITY

From our discussion of the questioning technique so far, write down why you 
believe it to be beneficial before carrying out an investigation.

We can use the facts presented above about the questioning technique to design a 
questioning technique sheet that can be used during investigations.  An example of this 
sheet is shown below:
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What is achieved?

Where is it done?

When is it done?

Is it necessary:

Yes/No?

If yes — why?

Why is it done

there?

Why is it done

then?

Alternatives

What else could be

done?

Where else could it

be done?

When else could it

be done?

Selected
alternative for
development

What is done?

Where is it done?

When is it done?

/continued ...

Current facts

P U R P O S E

P L A C E

S E Q U E N C E
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Who does it?

How is it done?

Why does that

person do it?

Why that way?

Alternatives

Who else could do

it?

How else could it be

done?

Selected
alternative for
development

Who does it?

How?

Current facts

P E R S O N

M E A N S

7.5  DECISION-MAKING IN PROBLEM-SOLVING

Decision-making, or the selection of the most appropriate solution, follows quite logically 
as the next step of the development phase.  Here we look at the various alternative 
solutions that have been developed.

In reality the approach to a decision implies forming an idea of the alternatives offered, 
and then making a decision concerning a routine or an absolutely complex matter.
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ACTIVITY

Write brief notes on your understanding of decision-making and then look at the 
definition that follows.

Harrison (1975:102) defi nes decision-making as follows:

A moment in an ongoing process of evaluating alternatives related to a goal, at 
which the expectations of the decision maker with regard to a particular course 
of action impel him to make a selection or commitment towards which he will 
direct his intellect and energies for the purpose of attaining his objective.

Decision-making is therefore an ongoing process of conscious selections between various 
alternative solutions to problem situations.  It is also a selection problem based on 
scientifi cally evaluated data where the implications of the solution have been taken into 
consideration.  

We must emphasise here that the selection problem is especially diffi cult when taking 
into consideration the uncertainty factor concerning all the positive and negative 
elements involved.  Good decisions are often directly related to good and reliable 
information.

So, how do you make decisions?

Decisions are made on the strength of formulated alternative solutions based on 
evaluated data as well as the past experience of the decision-maker and his/her projection 
of future occurrences.  

It is then also the purpose of decision-making to select within a complex 
situation the correct alternative which will lead to the optimum objective 
achievement.
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Signifi cant decisions can only be made by using a method of systematic analysis.  Decision-
making is divided into two basic groups:

  Rational decisions
  Non-quantifiable decisions

Let’s fi rstly look at rational decisions.

7.5.1  Rational decisions

Rational decisions can be defi ned as decisions of which the maximum expected benefi t 
may be determined within certain limitations.

In practice certain values are accepted as criteria for the relative desirability to calculate 
the maximum expected benefi t, although a certain degree of uncertainty will always be 
present.  Through the allocation of relative values, maximum benefi t can be determined 
by calculating the optimum input-output relation.

A certain formula used, which determines the principle of rational decision, is as follows:

Expected advantage = 

(Probability of success  Value of success) - (Probability of failure  Costs of 
failure)

Assume that the expected profit of a project is estimated at R30 000 and the cost of 
the project is estimated at R100 000.  The probability of success is estimated at 80% 
and the probability of failure at 20%.  The calculation using the above formula will be 
as follows:

(0,8  30 000) - (100 000  0,2) = 4 000, which reflects a positive yield of 
R4 000 and is a sign to continue with the project.  If you change the ratios, or play 
around with the profits and cost, you could arrive at a negative figure which will 
indicate a loss and therefore will be a sign to discontinue the project.

7.5.2  Non-quantifiable decisions

As indicated, it is relatively simple to develop a rational solution in a quantifi able situation 
which is aimed at maximum advantage.

These decisions are often political decisions which cannot be justifi ed on rational grounds.  
An example is where politicians decide to build a civic theatre notwithstanding the fact 
that the future income that will be generated from the sales of tickets will not cover the 
maintenance and capital redemption cost of the facility.  Community halls, libraries and 
recreation facilities built by municipalities often fall within this category.

However, decision-making is not always based on pure reason.
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Especially in the public sector, the criteria are seldom quantifi able and the nature of the 
government system, society norms and administrative regulations must be taken into 
consideration when making decisions.

Since a good decision concerning quality is not necessarily acceptable, it will sometimes 
be necessary to compromise between quality and acceptability.  

It is more desirable to implement the second best solution, which is totally 
acceptable, than the best solution without co-operation from everybody.

This problem of compromising makes it essential that the fi nal decision be made at the 
highest level of the organisation.  In practice, the employer must be consulted constantly 
when complex problems are to be solved.  Concerning the fi nal selection which must be 
implemented, joint discussions must be held before work study offi cer submits his/her 
report.  The report will then be regarded as a formal submission of the problem-solving.

7.6  SUMMARY

In this unit, we discussed the critical examination of relevant data with specifi c reference 
to the questioning technique.  We looked at the critical analysis of information and 
included the purpose, the basis for analysis and the aspects to be borne in mind during 
the critical analysis.

We discussed the questioning technique in detail and here we looked at the means 
by which the critical examination is conducted, each activity being subjected in turn 
to a systematic and progressive series of questions.  We looked at the meaning of the 
questioning sequence and discussed primary and secondary questions.  We concluded this 
unit with a look at decision-making in problem-solving.

We will discuss the formulation of alternative solutions in the next unit.  In practice, 
however, the critical investigation of information and the formulating of alternative 
solutions cannot be separated.  This division is artifi cial to enable us to discuss the 
underlying theory of each.

7.7  SELF-ASSESSMENT QUESTIONS

a)  Discuss the classification of information with special reference to the 
application value for method study.

b) Discuss the critical investigation under the following headings:

 (i) Classification of information
 (ii) Critical analysis of information

c)  Why is the questioning technique such a useful aid available to the work 
study officer during the critical investigation process? Illustrate how this 
technique may be applied by using your own example.

/continued...
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d) Discuss your understanding of the decision-making process.

e)  Decision-making is divided into two basic groups.  State and discuss them.
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to: 

  explain steps 4 and 5 of the method study procedure

  describe the five areas where method study can contribute to increasing 
efficiency 

  compare the factors which may be considered when developing an improved 
method in method study

  formulate alternative solutions with the aid of the questioning technique

  explain the definition of the new method and the submission for approval

8.1  INTRODUCTION

In the previous unit, we discussed step 3 which looked at critical examination.  This 
formed part of the development phase.  We looked at diagrams and models that indicate 
movement and other aids for gathering information.

In this unit, we move on to steps 4 and 5:

Step 4:
The development of
alternate solutions

Step 5:
The definition of the

new method

These steps also form part of the development phase. Let's revisit our table to determine 
the steps that we will be discussing in this unit.
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STEP NO. METHOD STUDY PROCEDURES SYSTEMATIC INVESTIGATION
PROCEDURES

1 The SELECTION of the task
and description of objectives RECONNAISSANCE PHASE

2 The RECORDING of relevant
data

3 The CRITICAL EXAMINATION
of all relevant data DEVELOPMENT PHASE

4 The DEVELOPMENT, selection
and reinvestigation of the more
efficient method

After all the confi rmed information has been investigated critically during step 3, the work 
study offi cer must use all his/her knowledge and experience to develop the improved or 
new method and prepare it for approval. 

In most investigations, the knowledge and experience of the work study offi cer is not 
enough, and he/she must often seek the assistance of colleagues or any other person, for 
example the supervisor, worker or engineer involved.  The work study offi cer can only be 
assured of satisfactory results by using this approach.

There is also "no best", "ultimate" or "only" solution to a specifi c problem, not even within 
the same organisation.  Each problem or investigation must be regarded as unique with 
its own set of circumstances.

In this chapter, we will therefore briefl y look at the factors which must be considered 
when developing a solution, as well as to what degree the questioning technique can 
contribute to the development of an improved or new method.

8.2  THE SCOPE OF IMPROVEMENTS

One of the objectives of method study is to develop better ways of doing things and 
reducing costs in the organisation.  Method study also contributes to improving effi ciency 
by eliminating unnecessary work and delays and preventing other forms of waste.

In unit 4, point 4.3, we identifi ed the following fi ve areas where method study can 
contribute to increasing effi ciency:

a)  Improved planning and design of factories and offi ces;  this includes factory and 
offi ce layouts, workplace layouts, etc.
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b) Improved work procedures, processes and methods

c) Improved utilisation of raw materials, plant and equipment

d) Improved work environment, such as lighting, ventilation, safety and noise

e) Improved design and design specifi cations of the end product

These fi ve areas are important to consider during steps 4 and 5 of the development 
phase and we will discuss each area in more detail. 

8.2.1   Layout planning and design of factories, offices, equipment 
and work stations

In many organisations, the amount of time spent handling material and the movement 
of workers between work stations is just as much (or even more) as the time spent on 
productive operations ("do" operations).  In most cases this problem can be attributed to 
the limitations caused by:

  poor layout planning
  factory design or equipment

In extensive investigations, an improvement can only be accomplished by, for example, 
the following:

  Moving machinery and equipment
  Rearranging the work stations and storage areas
  Buying new equipment
  Improving the transport facilities

In the case of more detailed investigations, fl ow process charts and two-handed process 
charts can indicate that even in the workplace, the transport of components and raw 
materials to and from the work place takes up too much time.  One way of achieving this 
is by the introduction of, for example, a conveyor belt.  This can shorten the time taken 
considerably.

ACTIVITY

Describe some ways in which ineffective time can be eliminated in the workplace.
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8.2.2  Improved work procedures

The fact that a specifi c work procedure or process which is studied cannot really be 
classifi ed as unacceptable does not mean that it cannot be critically examined. 

Investigations done on such processes or procedures have proved that there is always 
room for improvement and in many cases signifi cant savings have been realised.

With the critical examination and the formulation of alternative solutions, it is wise 
to draw up a fl ow diagram of the work area as well, apart from process charts.  The 
simultaneous study of this results in a far better perspective of the problem being 
investigated.

8.2.3   Better utilisation of raw materials, layouts, equipment and 
human resources

Although the handling of material is primarily the responsibility of the product and 
equipment designers, sometimes during the critical investigation stage of a method 
study some negative aspects concerning the design of the product and/or equipment are 
discovered. 

This may cause the work study offi cer to make certain suggestions concerning the use of 
cheaper material or even the better utilisation of material, or he/she  may even suggest 
that certain operations and/or materials be done away with.

When it comes to layouts, equipment and human resources, a method study is in many 
cases the only satisfactory method to determine what really is happening.  It will be 
helpful to take note of a few examples where method study can be used to better utilise 
the scarce resources of an organisation.

ACTIVITY

Look at your place of work and write down examples of areas where method study 
can be used to better utilise the scarce resources of an organisation.
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Look at the following examples which can be used to better utilise the scarce resources 
of an organisation:

   Comparisons may be drawn which could lead to the development of improved or 
new methods. 

   Aspects such as the number of machines which can be operated by an operator 
could be considered. 

  The advantages and disadvantages of shift work could be weighed up. 

   The degree to which mechanisation is an economical proposition could be 
determined. 

   The utilisation of labour and the abilities required by an operator could be 
considered.

  Line balancing is an option.

8.2.4  Improved work environment

Although it is usually not diffi cult to see how a poor work environment affects output, 
it takes a systematic analysis and investigation to determine the extent to which the 
environment must be improved to ensure the necessary increase in output.

ACTIVITY

Take a look at a normal environment (workplace) where work is being performed, 
e.g. a factory floor where employees work on machines and equipment.  Write 
down some of the factors that can be improved to ensure a good working 
environment:
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I would look at the following factors in a work environment:

  Heating 
  Ventilation 
  Lighting 
  Noise level 
  Personal comfort

We must emphasise that all of the above factors have certain limits.  Within these limits 
working conditions can be regarded as satisfactory but these limits may vary with the 
type of work being done.

The improvement of the work environment cannot be linked directly to a certain 
productivity level and it is consequently not always possible or desirable to link output 
considerations directly to the work environment. 

It is, however, a fact that within certain limits, the working conditions (including the 
environment) do increase (in the long run) the standard of output of those who benefi t 
from them. 

Considering the above, the work study offi cer must always keep the following factors in 
mind during all investigations:

   The availability and adequacy of cloakrooms
   The times when tea breaks and lunch hours accur and their duration
   The availability and adequacy of first-aid services
   The availability of washing facilities if this is required for the type of work
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8.2.5   Improved design and design specifications of the final product

In many cases it is possible to change the design or design specifi cations of a product so 
that it can be handled and processed better, without changing the sales value or function 
of the product. 

Let's look at some examples of such changes:

  The use of clamps 
  The change of a component's form
  The standardisation of components 
  The change of the type of material used
  A change in the operation sequence

Let's look at some examples of improved design and design specifi cations.

EXAMPLE 1

The standardisation of components and materials has enormous advantages for any 
organisation.  It will not only improve the storage and availability of materials and 
components in a manufacturing company, but will also make additional capacity 
available. 

When an organisation undertakes a standardisation project with the aim of 
decreasing its range of components, it must not be done at the expense of the 
quality or marketability of the final product.

EXAMPLE 2

In an administrative environment, the various number of forms and documents that 
are used may be rationalised.  By doing this, the work will not only be simplified, but 
a lot of unnecessary work may be eliminated.  There would also be a savings in the 
amount of paper used and a savings in the time of those employees. 

ACTIVITY

Can you think of some examples where the improved design and design 
specifications of the final product have realised savings?  List them here:
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Now let's look at the factors that may be considered when developing the improved 
method.

8.3   FACTORS WHICH MAY BE CONSIDERED WHEN 
DEVELOPING THE IMPROVED METHOD

When formulating alternative solutions, there are certain factors to which the solutions 
must be subjected to test their practical feasibility.  The following four factors are the 
most important: 

  Economic factors
  Danger factors
  Control factors
  Psychological factors

Look at each of these factors in more detail.

8.3.1  Economic factors

Do you think it means how much the new improved method is going to cost or how 
much it is going to save?  Let's investigate this further.

In practice, whether in the private or public sector, the savings which could be realised 
because of an improvement will be an important consideration which could eventually 
determine its acceptability.
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Evaluating the economic factors can be divided into two phases: 

Secondly, how much
the improved solution
will save

Firstly, how much the
improved solution will
cost

Determine:

The purpose of this is to identify the suggestion that will cost the least and save the 
most for further consideration regarding all other relevant factors.

Let's look at the fi rst phase:

(a)  How much will it cost?

There is a wide variety of cost items which should be considered when determining the 
cost of a new or improved solution.  These items will naturally differ from one problem 
to the next and must be investigated.

ACTIVITY

Write down some the costs that you feel are associated with the implementation of 
a new or improved method.

Some examples of these costs are given below:

  The original cost of equipment and tools 
  The loss of time during the implementation of the change
  Insurance costs
  Tax levies or credit
  Training of those involved in the new or improved method
  Depreciation rate of equipment
  Current investments in equipment  
  Production losses during the change
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  Administration costs
  Design costs
  Material changes
  Installation costs 
  Loss of floor space

The costs related to a certain solution may consist of one or more of the above cost 
items and may in many cases be incurred simultaneously. 

Take a simple example of a new machine that must be purchased.  The following costs 
are immediately incurred:

  The purchase costs

  Installation costs

  The costs due to a loss in production

   The cost of floor space may be expressed in one amount and included in the cost 
analysis statement

Note

To simplify the cost determination of each suggestion, try as far as possible to group 
similar cost items together before they are included in the cost analysis sheet.

Let's now look at the second phase when evaluating the economic factors:

(b)  How much is saved?

To place the cost regarding a suggestion into perspective, the possible savings must also 
be evaluated. 

What exactly does this statement mean and how can it be accomplished?

This means that the cost of the current method must be determined and compared 
to the cost of implementing and maintaining the proposed solution.

Examples of these are:

  rates of interest
  depreciation of equipment
  replacement costs
  labour cost 
  floor space 
  maintenance costs 
  electricity and water 
  production costs 
  material costs 

In many cases, suggestions of changes do not have a cost-saving motive and are diffi cult to 
quantify.  Examples of these are:
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  factors which influence the work environment 
  where the saving will realise in the long run

When economic factors are evaluated, a great deal of information must be gathered from 
other sources, from within as well as from outside the organisation.  The work study 
offi cer will be obliged during an investigation to visit other divisions in the organisation 
(e.g. the product development division, administration, production division and 
maintenance division).

Information gathered in such a way will, apart from increasing the accuracy of the 
conclusions, lead to better relations between the divisions in the organisation and the 
method study division.

8.3.2  Danger factors

When developing alternate solutions, the danger factors must be taken into 
account.  When we mention the term "danger factors", are we referring to the hazards 
in the working environment?  Yes, we are.  Here, we look at the danger factors that 
are closely related to the factors that can be improved to ensure a good working 
environment. 

Each organisation has an obligation towards its employees and it must at all 
times ensure that their safety and health are in no way threatened.

It is therefore also the duty of the work study offi cer to identify these danger factors 
during the investigation and to report them.  At present, in South Africa there is suffi cient 
legislation to ensure the safety of workers at their workplace.

ACTIVITY

Look at your workplace and identify the factors that constitute a danger to the 
health and welfare of the employees.  List them here.

Factors that are normally taken into consideration are:

  lighting

  ventilation
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  noise

   personal protective equipment such as safety glasses and safety clothes, gloves, 
aprons, gumboots or safety (metal tipped) shoes, overalls

  fire extinguishers 

  protected cutting edges

  protected coverings of all moving machine parts

  proper lifting methods, etc. 

Work study offi cers must therefore be constantly aware of any factors which may, 
according to them, endanger the worker's life or health and these must be taken care of 
as soon as possible.

8.3.3  Control factors

Control was identifi ed as one of the elements of management.  Management must 
constantly be able to control the plans and/or instructions regarding quality and quantity 
so that the set objectives can be achieved.

In all processes or procedures, certain control measures are built in.  When formulating 
alternative solutions, the work study offi cer must constantly ensure that these control 
measures are not violated by the new or improved solution. 

Let's illustrate this by considering an operation, e.g. side-hemming a towel.  After side-
hemming, the towel is normally subjected to an inspection to look at the quality of the 
side-hemming.  With the development of a new method, this step was sidetracked 
and the towel now goes automatically to the next operation, thereby eliminating the 
inspection.  The work study offi cer must ensure that this control measure is not violated 
as it is compulsory to carry out the inspection.

If this does happen, it must be mentioned when reporting back to management. 
Alternative control measures may also be formulated and included in the solution.

8.3.4  Psychological factors

These factors are usually completely underestimated and are also the most diffi cult to 
understand.

Due to the nature of method study, which is a constant interaction between the workers 
and work study offi cer, the psychological factors are essential for the success of an 
investigation.  All people have a natural resistance to change and if the work study offi cer 
is unable to break down this resistance, and cannot ensure the co-operation of those 
involved, his/her investigation will not succeed.

The work study offi cer must, even during the formulation of the alternative solutions, 
consult all those involved and inform them on the progress of the investigation.  
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8.4  STEP 4:   FORMULATING ALTERNATIVE SOLUTIONS 

As we mentioned, the critical analysis of information and formulating alternative solutions 
cannot be separated in practice. 

This step is best explained by the use of the following example from the ILO (Kanawaty, 
1995:151):

Example

Two-handed process chart:  cutting glass tubes 

This example describes how a two-handed process chart was constructed for cutting off 
short lengths of a glass tube with the aid of a jig.  This is illustrated on the form and the 
operations involved are self-explanatory.  See fi gure 8.1.
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Two-handed process chart

Chart No. 1 Sheet No. 1    of 1 Workplace layout

Drawing and part: Glass tube 3 mm dia.,

1 metre original length

Operation: Cut to lengths of 1,5 cm

Location: General shop
Operative:
Charted by:                      Date:

Left-hand description Right-hand description

Holds tube Picks up file
To jig Holds file
Inserts tube to jig File to tube
Presses to end Holds file

Holds tube Notches tube with file
Withdraws tube slightly Holds file
Rotates tube 120°/180° Holds file

Pushes to end jig Moves file to tube

Holds tube Notches tube
Withdraws tube Places file on table
Moves tube to R. H. Moves to tube

Bends tube to break Bends tube
Holds tube Releases cut piece
Changes grasp on tube To file

Summary
Method Present Proposed

R. H. L. H. R. H.
Operations
Transports
Delays
Holds
Inspections
Totals

8
2
–
4
–

14

5
5
–
4
–

14

Position for markGlass tube

Jig

Original method

L. H.

Figure 8.1:  Cutting glass tubes (original method)

TWO-HANDED PROCESS CHART



MNO2604

UNISA
214

During the "examine" step, the details of the original method as shown in the two-handed 
process chart are criticised using the questioning technique, for example:

  Why is it necessary to hold the tube in the jig?

   Why can't the tube be notched whilst it is being rotated, instead of the right hand 
having to wait?

  Why does the tube have to be taken out of the jig to break it?

Once all these questions have been asked and answered, it is fairly easy to fi nd an 
alternate solution to the problem.

Figure 8.2 below shows one possible solution. 

You will see that, in redesigning the jig, the study person has arranged it in such a way that 
the notch is cut on the right-hand side of the supporting pieces, so that the short end will 
break away when given a sharp tap.  It will no longer be necessary to withdraw the tube 
and use both hands to break off the end.
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Two-handed process chart

Chart No. 2 Sheet No. 1    of    1 Workplace layout

Drawing and part:  Glass tube 3 mm dia.,

1 metre original length

Operation:  Cut to lengths of 1,5 cm

Location:  General shop
Operative:
Charted by:                      Date:

Left-hand description Right-hand description

Pushes tube to stop Holds file
Rotates tube Notches with file
Holds tube Taps with file:  end drops to box

Summary
Method Present Proposed

R. H. L. H. R. H.
Operations
Transports
Delays
Holds
Inspections
Totals

8
2
–
4
–

14

5
5
–
4
–

14

Position for notch
Glass tube

Improved method

L. H.
2
–
–
1
–
3

2
–
–
1
–
3

Stop

Jig

 Figure 8.2:  Cutting glass tubes (improved method)

TWO-HANDED PROCESS CHART
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The number of operations and movements have been reduced from 28 to 6. 

8.5  STEP 5:   DEFINING THE NEW METHOD AND SUBMITTING 
IT FOR APPROVAL

After all information has been critically studied and alternative solutions decided upon, 
each alternative must be defi ned in detail for submission to management for approval. 

Here you could ask the question:  "Why is it necessary to defi ne the new method?"

It is important to defi ne the new method as it serves several purposes:

   The new method is recorded for future reference.  This must be in as much detail 
as possible.

   It can be used to present and explain the new method to all concerned, especially 
management. 

  It can be used in training operators. 

  It can be used for setting new time standards.

This detailed description must be in the form of a report.  The report must describe 
the advantages of the new method, procedure or process very clearly.  To be able to do 
this, the work study offi cer must use charts and diagrams similar to those used in the 
recording of information to illustrate the new solution. 

Furthermore, the report should contain the following:

  A definition of the problem 
  A description of alternative solutions 
  The savings it should bring about 
  The criteria applied in decision-making 

It may also be necessary to explain the new solution to management, the supervisors and 
other people involved before it will be accepted.

8.6  SUMMARY

This unit brings us to the end of the development phase of a systematic investigation 
which basically consists of gathering information, analysing it, formulating alternative 
solutions and submitting these to top management.

After the recommendations in the method study report have been approved by 
management and others involved, we can now proceed with the evaluation phase, which 
consists of implementing, evaluating and maintaining the proposals.
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8.7  SELF-ASSESSMENT QUESTIONS

(a)  Describe the areas where method study can contribute to increasing 
efficiency. 

(b)  Outline the four factors that are most important in the formulation of 
alternate solutions.

(c)  When formulating alternative solutions, there are certain factors to which 
the solutions must be subjected to test their practical feasibility.  List these 
factors. 

(d)  "Each organisation has an obligation towards its employees and it must at 
all times ensure their safety and health are in no way threatened." Indicate 
whether this statement is true or false.  Give reasons for your answer. 

(e) Discuss why it is necessary to define the new method.
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to: 

   explain why the installation step of this evaluation phase is the most difficult of 
all

   describe how management can use the questioning technique in the planning 
of the installation step

  discuss the three different types of proposals and their implementation 

  state why the results of an investigation must be evaluated

  explain the last step in method study: maintenance and reassessment

9.1  INTRODUCTION

The evaluation phase is the last phase of the systematic investigation and consists of steps 
6 and 7 as illustrated in the diagram below.  It is logical that installation of the method, 
procedure or process will follow after it has been developed, defi ned, reported on and 
proposals have been approved.

The evaluation phase is divided into two basic steps:

The evaluation phase is divided into two basic steps:

Step 6:
The implementation and

evaluation of the improved
solution

Step 7:
The maintenance of the

improved solution

Let’s revisit our table to determine the steps that we will be discussing in this unit.
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STEP NO. METHOD STUDY PROCEDURES SYSTEMATIC INVESTIGATION
PROCEDURES

1 The SELECTION of the task and 
RECONNAISSANCE PHASE

description of objectives

2 The RECORDING of relevant data

3 The CRITICAL EXAMINATION of all
relevant data

4 The DEVELOPMENT, selection and DEVELOPMENT PHASE

reinvestigation of the more efficient method

5 The DEFINITION of the new method

6 The INSTALLATION of the new method
EVALUATION PHASE

7 The MAINTENANCE of the new method

Let’s look at these two steps in more detail.

9.2   STEP 6:  INSTALLATION OF THE IMPROVED SOLUTION

The installation of the improved solution is probably the most diffi cult step of all and 
therefore the support of management, trade unions and the workers involved is essential.  

The ability of work study offi cers to explain what they are aiming at simply and clearly, 
their ability to work with people and the degree to which they can gain the trust of the 
people involved are tested to the limit in this step.

In unit 4, we stated that this step takes longer than all the other steps of a method study 
investigation.  Although the new method has been accepted, a plan of action has not yet 
been decided on.  A planned schedule may be necessary, especially for diffi cult projects 
that require many changes.

It is the task of the work study offi cer to ensure that the installation is carried out 
smoothly and that the new method or performance occurs exactly as originally planned.  
He/she must also ensure that the department knows exactly what the new method is all 
about.  

Good human relations and the thoroughness with which this step is carried out will 
largely determine the success of the new method.
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The installation of the solution may basically be divided into the following fi ve stages: 

Install proposals

Evaluate the results

Maintain relations

Train and retrain personnel

STEP 6:
INSTALLATION

Plan the installation of
proposals and make arrangements

9.2.1   Plan the installation of proposals and make arrangements

Once the proposals have been developed, they have to be installed as standard practice.  
The work study offi cer will have to plan the installation of these proposals and make all 
the arrangements.

In this stage, the following aspects are important:

  A work programme
  Further arrangements
  Planning with the aid of the questioning technique
  Types of proposals

(a)  Work programme

A general work programme for the installation of the proposals must be drawn up.  This 
programme must indicate the following:
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  The date and time when the installation will start 
  The duration of the installation phase
   The exact time of installation, which must fit in with the activities of staff involved

After completion of the general work programme, it must be submitted to the 
supervisors concerned and in some cases also the workers involved, so that they can note 
the contents of such a programme.

(b)  Further arrangements

After the work programme has been approved by all involved, further arrangements 
must be made to ensure an effi cient installation.  These arrangements may consist of the 
following:

(i)  Suffi cient instructions, procedure manuals, duty sheets, as well as accompanying 
diagrams and charts must be made available to all those involved.

(ii)  Equipment and other requirements must be available in suffi cient quantities, at the 
right time and the right places.

(iii)  Structural changes and moving of equipment (machinery, furniture and other 
accessories) must be done on time and, where possible, not during normal 
working hours.

(iv)  All those involved must be informed who will be in charge of the implementation 
process.

(v)  Each worker must be informed about his/her own function during as well as after 
implementation.

After the above arrangements have been made, the actual installation of the proposal can 
now proceed.

(c)  Planning with the aid of the questioning technique

Here, the questioning technique can be used to assist the work study offi cer during the 
planning phase.  

By applying the questioning technique, the work study offi cer can ensure that all aspects 
concerning the implementation of the proposals and all the necessary information that 
the work programme should include have been covered.  

Let’s revisit the primary and secondary questions of the questioning technique.  Note 
that the primary questions look at the basic questions regarding the fi ve descriptions in 
the table below and the secondary questions look at the alternate questions that may be 
asked.  Here are the primary questions.



MNO2604

UNISA
224

PRIMARY QUESTIONS

Description Question

PURPOSE What is done?
Why is it done?

PLACE Where is it done?
Why is it done there?

SEQUENCE When is it done?
Why is it done then?

PERSON Who does it?
Why is it done by that person?

MEANS How is it done?
Why is it done like that?

The above fi ve basic questions must be covered at this stage but here we eliminate the 
“where” question as we already know where this is taking place.

Let’s now look at what factors each of these questions cover:

PURPOSE DESCRIPTION

  What should be done? Physical arrangements

 These involve purchasing equipment for the new 
method, making all the requirements available, 
and drawing up charts and diagrams, work sheets 
and procedure manuals, etc.

Communication

 This involves supplying telephones, transport, fax 
facilities, postal services, etc.

Personnel

 This involves assigning certain duties to personnel, 
arranging for recruitment and training if necessary 
and informing the personnel about the new 
method.

Making arrangements concerning these aspects, especially in connection with the time 
and place where the installation should be available or completed, is essential for the 
successful implementation of the proposals or suggestions concerned.
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MEANS DESCRIPTION

  How should it be done? There are mainly four methods of installation:

The tornado method

 The transfer from the current to the new or 
improved method is direct and in one phase.

Key tasks

Only the main/key tasks are implemented on a 
trial basis.

New system

 The new system is fi rst tested by letting it 
function parallel to the existing system.  As soon 
as the new system functions smoothly, the old 
one is withdrawn.

Phases

Implementation is done in phases over a period of 
time

Each of the above implementation methods has certain advantages and disadvantages, 
depending on the circumstances and work sphere in which it is applied.  The choice 
of the implementation method will therefore largely depend on the circumstances in 
which the new system must function.
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PERSON DESCRIPTION

  Who should do it? Responsibility

 The person or department that will be 
responsible for the implementation process must 
be decided on.  

Supervisor

 Some organisations prefer the supervisor or 
manager concerned to control and co-ordinate 
the implementation process.

Work study offi cer

 In most cases, however, the work study offi cer is 
requested, to not only take part in the planning 
and supervising of the implementation of the 
proposals, but to be in charge.  The personnel 
involved should be informed about this.

Management support

 Management’s support is of the utmost 
importance during the implementation of 
proposals and they must be involved actively.  
This may be done by regularly submitting 
progress reports for approval.

If the work study offi cer was able to get the personnel to take part during the 
development phase of the improvements, they will already be motivated to accept a 
change when it is implemented.
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SEQUENCE DESCRIPTION

  When must it be done? When considering the time factor the work study 
offi cer must keep the following in mind:

Timing

Public holidays, month-ends, seasonal trends and 
peak times

Availability

 The sequence of implementation as well as 
the dates and times when all requirements for 
implementation must be collected or be available

Training

 The time required to train the personnel involved 
in the improved method, procedure or process as 
well as the exact time it should take place

(d)  Types of proposals

Proposals may basically be divided into three categories:

Proposals changing the
operations to a lesser

degree

Proposals which influence
the whole nature and

structure of the organisation

3 TYPES OF PROPOSALS

Proposals which change
the procedure or process

in essence

Installation of the proposals infl uencing the operation only to a lesser degree may be done 
by the work study offi cer during an investigation if the supervisor concerned gives his/her 
consent.  Such changes must be mentioned clearly in the report concerning the 
investigation.

Installation of the last two types may only proceed after they have been approved by the 
employer via the report submitted.  It will therefore only be implemented during the 
installation phase of a method study.

9.2.2  Installation of proposals

After all the arrangements have been made and the appropriate time for installation has 
been determined, the actual installation phase may begin.
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There are basically four installation methods:

METHOD OF INSTALLATION DESCRIPTION

The tornado method This method refers to where the change 
is made in one phase.

The trial basis method  This method refers to the case where 
only the key tasks are implemented.

The parallel method This method refers to the situation 
where the old and new systems function 
for a certain period parallel to each 
other.

The phases method This method refers to the situation 
where the installation is introduced in 
phases over a certain period of time.

The choice of implementation method which has already been made during the planning 
stage will differ from one investigation to the next and will be determined by the 
circumstances of the problem investigated.

The following is important during the implementation phase:

   Strict control must be exercised to ensure that the improvements correspond with 
the proposals.  

   Consequently, the person in command must be informed constantly of the progress 
made.  

   Progress reports must regularly be submitted to management.  

   Remember, the thoroughness with which the implementation is executed will 
largely determine the success of the improvement.

When a new method has to be implemented, the work study offi cer should take note of 
the following aspects:

   The first few days after the new method has been implemented are normally the 
most critical period.

   Proper supervision is absolutely necessary.  Supervising must be continued until 
all workers know exactly what their tasks are and how to carry them out.  It is 
suggested that the supervisor and work study officer have daily meetings to discuss 
problems and report on the progress.

   Although everything has been done during the development phase to ensure that 
the new or improved method is the best for the specific circumstances, it still 
happens sometimes that certain aspects are not as practicable as originally intended.  
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In such cases the work study officer is obliged to make certain changes.  If changes 
have to be made, the work instructions must be changed accordingly.

   During the first few days after implementation, the work study officer must try and 
establish if the workers are prejudiced in any way against the new method.  If they 
are, the reasons must be established immediately.

   Weaknesses in the system can be overcome by supplying additional training, or if 
necessary, by replacing the workers with more suitable workers.

   Through the whole implementation stage, the work study officer and those in 
charge must exercise tact and self-control and give credit where credit is due.

We now come to the fi nal step of the implementation and evaluation of the solution.  

9.2.3  Evaluation of results

The evaluation of results is the fi nal step in the installation of proposals.  It does not 
necessarily mean that it will take place only after the proposals have been implemented, 
but rather it is a continuous process as implementation progresses.  

As the approved proposals are implemented a period of intensive supervision and control 
will follow after the completion of each phase.  This is done to ensure that the workers 
involved understand the new or improved method of operation and that they carry it out 
as originally intended.  

This whole process where, for example, the original method, procedure or process 
is compared with the installed  improvement, is known as evaluation.

We can further state that:

   the evaluation of results forms the basis for determining the success or failure of the 
investigation and proposed solution to the problem

   the success of any method study investigation will only be determined by measuring 
the end results against the expected advantages as stated in the report

   the success may be measured against the saving in costs and time brought about by 
the new or improved method or even the improved ease with which it is carried 
out 

   this success may, for example, concern a specific worker performing a specific task, 
or a group of workers responsible for a certain procedure or a certain process

In many cases, investigations do not have a cost-saving motive, but are the result of 
a responsibility that an organisation has towards its employees, the geographical area 
where it is located and even legislation.  

In such cases it is diffi cult and even unnecessary to quantify the savings.  
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ACTIVITY

Write brief notes on the necessity of evaluating the results of an investigation.  

Consider a scenario where, during the evaluation phase, there is a possibility that 
the implementation phase did not go as smoothly as expected and deviations from 
expected results can occur.  What would you say are some of the possible reasons 
for this?

Deviations can be attributed to the fact that: AND certain actions can be implemented to 
remedy this situation, namely:

   The improvements have not been 
carried out as originally intended.

   The proposed solution, as formulated 
during the reconnaissance phase, 
is not practical.  This could cast a 
poor reflection on the value of the 
investigation and/or the ability of 
the work study officer who led the 
investigation.

   Closer supervision just after 
implementation 

   Proper training for workers in the 
new method
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In conclusion it can be said that the implementation of the proposals is only complete 
after the work study offi cer, the supervisor concerned and management are satisfi ed 
that all changed and new activities operate as originally intended.  Due to the installation 
and evaluation of the proposals having constant interaction with other people in the 
organisation, it is important to take note of relations during implementation.

9.2.4  Relations during implementation

Good and healthy relations must be maintained during the implementation of the 
proposals, especially with the following:

  The workers involved 
   The other divisions which are directly or indirectly involved
  Management 

Let’s look at each of these areas.

The workers The implementation process as well as the proposals must enjoy 
the support of the workers.  

 If the workers oppose it, it will lead to the gradual undermining 
and failure of the proposed improvement.

 To ensure this support, the work study offi cer must let the 
supervisor carry out the implementation of the proposals as 
far as possible, since he/she is traditionally responsible for the 
distribution of the work.  If it is not done this way, the supervisor 
may regard it as a threat to his/her position, which could have a 
negative effect on the workers.

 Good relations during the implementation phase are simply an 
extension of relations established during the reconnaissance and 
development phases.

Other divisions All divisions directly affected by the implementation of the 
proposals, as well as the proposals themselves, must be kept 
informed of the progress.

 Other divisions indirectly affected by the changes, as well as 
those not at all involved, must know that changes have been 
made in a division or department.

Management As already mentioned, the success of any investigation greatly 
depends on the support of the management.  

 During the implementation stage it would therefore be wise to 
keep management informed by way of progress reports.  

 The interest and support of management will be ensured in this 
way.
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9.2.5  Training and retraining

Any investigation which leads to change, especially where a new or improved method, 
procedure or process is concerned, involves personnel having to be trained from scratch.  
The work study offi cer must bear the following in mind in training personnel:

   Training for specialised tasks, especially concerning the handling of new equipment 
such as machines, tools and other aids, can be done after installation in the 
workplace, or can be done by the supplier’s training centre.

   When planning the implementation of the proposals, provision must be made for 
training and retraining personnel.  

   A training programme is usually compiled specifying the training needs of each staff 
member, as well as the training he/she has to undergo.  

   Training of personnel must be scheduled in such a way that it is completed before 
implementation starts.

9.3  MAINTENANCE OF THE NEW METHOD

The maintenance of the new or improved system (e.g. a method, procedure or process) 
is the last step in method study.  

After the installation of the proposals has been completed, the work study offi cer, 
supervisors and management must be satisfi ed that the improvements function as 
originally intended.  The close supervision, which was so necessary during installation, 
may now be withdrawn gradually.  

We come now to a very important part of the process and that is the maintenance.  

In unit 4 we mentioned that experience has taught us that after the new method has 
been installed, changes may occur with time.  These changes can be attributed to changes 
made by the operator or supervisor or because of suggestion schemes.  

In many cases, the operator or supervisor will implement a completely different method 
from the one intended without the knowledge of the work study offi cer.  This usually 
happens due to their experience of working with the old processes for a long period.

It is consequently important that the work study offi cer realise that his/her task in 
establishing a new method does not end with the installation.  It is the work study 
department’s responsibility to ensure that the new method is actually installed  
and maintained for as long as the method exists.  It is important to maintain the 
improvements in order to prevent unnecessary deviations from the implemented 
improvement.

9.3.1  The meaning of maintenance and what it entails

It is important for any system to function at the optimum advantage.  To ensure this, 
the work study offi cer must, with the assistance of management, maintain the new or 
improved system.  
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Maintaining the new system can be accomplished by ensuring the following:

   Methods and other systems which are a part of the organisation and method study 
must be kept in good working condition.

  The systems must often be reassessed.

  If necessary, adjustments must be made.

  The appropriate documents must be kept up to date.

To maintain a system, therefore, it is essential that control be exercised over the system.  
To do that, the work study offi cer may use control methods such as inspections, reports 
and surveys and/or graphical representations.  We discuss these control methods later in 
the chapter.

ACTIVITY

After having read the above information, state why it is necessary to maintain the 
improved system.

If any deviations are identifi ed, the causes must be established and, if possible, corrective 
measures must be taken.  When control is exercised over existing systems (including 
methods, procedures and processes), deviations may be caused by:

  deliberate improvements and changes by management
  smaller deviations made by the workers and/or the supervisor
  poor supervision
  insufficient training of workers

After the deviations have been identifi ed, it is the duty of the work study offi cer to 
investigate these deviations thoroughly.  

   If such deviations improve the existing system, he/she may propose that the system 
be adjusted accordingly.  

   Where deviations are undesired, he/she should give advice as to how a repetition 
may be avoided.  All relevant documents should also be changed accordingly.
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9.3.2  Maintenance and control methods

The work study offi cer may use the following control methods to maintain the 
improvements: 

CONTROL
METHODS

Graphs

Reports and surveys

Inspection

Let’s look at each of these in a little more detail.

Control methods DESCRIPTION

Inspections An inspection must not be regarded as a 
formal inspection, but rather as a visit to 
the specific division, department or work 
station.  During such a visit, the work study 
officer will discuss the improvements which 
were implemented with the management, 
supervisors and employees.

 He/she may move around the office or work 
station involved, see how the work is done, 
discuss it with the employees and ask their 
opinion about the success or lack of success 
concerning the improvements.

 If any deviations are identified, the reasons 
must be established and if necessary, steps 
must be taken to rectify them, or to include 
them as a permanent part of the work.

CONTROL
METHODS
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Control methods DESCRIPTION

Reports and surveys Reports may be in writing or verbal.  During 
a visit to a division, for example, information 
may be given verbally to the work study 
officer.  Such information may then be 
regarded as a verbal report.  

 If a report is in writing, such a report should 
rather be regarded as a voluntary expression 
of opinion.  The reason for this is that 
the work study officer has only functional 
authority and therefore cannot expect the 
specific manager or employers to report to 
him/her.  

 Reports and surveys may be used as a useful 
control instrument and may be a source 
of information concerning the amount of 
work done, the quality of work, delays or 
accumulations experienced, etc.

 By comparing this information to what 
was originally intended, deviations or 
improvements may be identified and the 
necessary corrective measures taken.

Graphs Graphs are regarded as an excellent control 
instrument, especially when information is 
easily quantifiable and available.  

 Graphs may not only be used to identify 
deviations, but may also be used to motivate 
employees to better production.  

 Employees can therefore, with the help of 
the graphs, be shown how the output has 
improved as a result of the new system.

9.3.3  Reassessing the new or improved system

 “Life is not static and perfection is seldom achieved, if ever.”

Taking the above quotation into consideration, remember that it does not matter 
how well the new system works — it will have to be reassessed after a while.  One 
very important reason for this is that technological developments constantly introduce 
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new techniques, equipment, ideas, etc., which make an excellent system seem quite 
insuffi cient.  

The work study offi cer must therefore:    learn to keep pace with these 
developments and must constantly 
be aware of new ways of doing the 
job.

The employees should also:    realise that no system, whether it is a 
method, procedure or process, may 
be regarded as final.

   be encouraged to constantly initiate 
and suggest improvements.

The organisation should:    be flexible enough to make ordinary 
changes.

   call in the work study division each 
time minor changes have to be 
made.

We now come to the question: 

 When do we reassess the newly implemented method?

The answer to this question may be “immediately”.  It is, however, bad company policy 
to reassess a recently implemented system immediately, except in cases where new 
confi rmed information (that is information of which the validity and reliability have been 
established and may be accepted as factual) changes the circumstances of the problem 
completely.  A simple example of this would be when new technology or equipment 
becomes available directly after implementation, making the improvement immediately 
obsolete and insuffi cient.

In practice, however, a system seldom has to be reviewed immediately after 
implementation.  A new or improved system normally operates for a few years before a 
full-scale reassessment is necessary.  During this period, small changes may be made from 
time to time to increase the effi ciency of the system.

An important aspect that affects the time when a system should be reassessed is the 
urgency of the matter.  Any work study division which really provides a good service 
to the line functionaries is usually burdened with many investigations.  In such cases, 
investigations should be placed in order of priority and completed accordingly.  This 
will result in urgent investigations and reviews being completed fi rst and less urgent 
investigations afterwards during quieter periods.
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ACTIVITY

Consider the following scenario:

New time standards have been installed in the cross-hemming department of 
Company X.

The department has 20 machinists and they have been trained in the improved 
method.  Efficiency figures for the machinists are calculated every hour of the day.

Indicate which of the control methods you would use to reassess the installed 
method.  Give detailed reasons for your answer.

9.4  SUMMARY

The success of implementing, maintaining and reassessing proposals may be attributed 
largely to the co-operation and participation of the specifi c management, supervisor and 
employees.  After the method study report has been approved, it is the primary task of 
the work study offi cer to ensure and retain this co-operation.

This unit brings us to the end of the section which deals exclusively with method study.

Method study has been defi ned as the systematic selection, recording and critical 
investigation of an existing or proposed process, procedure or method which has to be 
followed to carry out a specifi c task or part thereof with the purpose of developing a 
more effective method or process, to implement it and then maintain it.

When carrying out a method study, seven basic steps are taken:

  SELECTION of the task which must be studied

  RECORDING appropriate information

  CRITICAL EXAMINATION of the information

  DEVELOPMENT of alternative solutions

  DEFINITION of the new or improved solution
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  INSTALLATION of the new or improved solution 

  MAINTENANCE of the new solution 

We discussed these steps, as well as how they are applied in practice, in detail.

The method study procedures, as discussed here, are in fact the procedures to be 
followed in any systematic investigation.  These procedures are therefore not only used 
in investigations aiming to improve specifi c methods, procedures or processes, but may 
also be used for investigating any problem which has to be approached systematically.

9.5  SELF-ASSESSMENT QUESTIONS

(a)  The installation and evaluation of the solution may basically be divided into 
three steps.  List these steps.

(b)  Discuss the aspects that a work study officer should take note of when a new 
method has to be installed.

(c)  During this evaluation phase, there is a possibility that the installation phase 
did not go as smoothly as expected and deviations from expected results can 
occur.  What would you say are some of the possible reasons for this?

(d)  Explain the reasons for maintaining good and healthy relations during the 
installation of the proposals.  Discuss each of the following individually:

  The workers involved 
  The other divisions which are directly or indirectly involved
  Management 

(e)  How would you go about installing a new procedure in the administrative 
division of a large organisation?

  (Suggestion: Choose your own organisation, define the new procedure briefly 
and explain how you will implement it.)

(f)  Discuss your understanding of the meaning of maintenance and what it 
entails.
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to:

   draw a diagram to illustrate the structure of work study

   explain in your own words what is meant by the term "work measurement"

  distinguish between work measurement and method study 

  discuss the value of work measurement in your workplace

10.1  INTRODUCTION 

Almost every industry, business and service organisation is restructuring itself in order to 
operate more effectively.  This is due to ever-increasing competition from all parts of the 
world. 

Organisations are constantly downsizing, yet management is continually aiming to 
attain set targets and achieve quality improvements, despite a reduced labour force.  If 
organisations are to survive in these challenging times, work study will have to become a 
priority.

Kanawaty (1992:9) defi nes work study as:

"the systematic examination of the methods of carrying out activities so as to 
improve the effective use of resources and to set up standards of performance for 
the activities being carried out".
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Let's fi rst look at the structure of work study:

Figure 10.1  (Adapted from Kanawaty, 1995:20)

The above diagram, shows that there are two techniques that make up Work study.  
They are:

  method study and
  work measurement.

WORK STUDY
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10.2  THE DEFINITION OF WORK MEASUREMENT

In module 1 we defi ned work study as a management aid, based on various techniques, 
especially method study and work measurement.

These two techniques constantly interact and must be applied together.  While method 
study has to do with planned methods, procedures or processes to be investigated 
to determine what has to be done, who must do it and how it should be done, work 
measurement involves determining the scope of the work.

We will be discussing work measurement and the various techniques involved with 
special reference to time study.

Kanawaty (1992:243) defi nes work measurement as "the application of techniques 
designed to establish the time for a qualifi ed worker to carry out a task at a defi ned 
rate of working".

This defi nition raises four important issues:

(a)  The time decided on must be a fair time.  A fair time is the time that an average 
worker would need to complete a task satisfactorily.  This time must therefore 
take into consideration all the factors that will have an effect on the work situation. 

(b)  A qualifi ed worker implies a worker who has the necessary physical 
characteristics, knowledge, training and skills to do the specifi c task. 

 This means that:

  the quality of the work must be satisfactory to the employer; 
  the best method must be used; 
  the machinery and equipment must be used properly; 
  materials must not be wasted; and 
  safety standards must be maintained.

(c)  A task is seen in the context of a properly defi ned starting and fi nishing point of a 
set piece of work.  It is important here that the defi nition of the method is clear to 
a trained worker.

(d)  A defi ned rate of working means that a worker must be able to carry out a task 
during normal working hours at the desired pace without infl uencing the quality, 
quantity and safety features.  The worker must therefore be able to maintain the 
standards day after day, month after month and year after year.

If any of the abovementioned aspects are excluded when determining a standard time, 
the set standard will not be valid.
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10.3  THE VALUE OF WORK MEASUREMENT

Kanawaty (1992:247) states that "work measurement" is really a term used to describe a 
family of techniques, any one of which can be used to measure work, rather than a single 
technique by itself.

The diagram below shows the principal techniques for carrying out work measurement.

Figure 10.2  The principal techniques for carrying out work measurement
(adapted from Kanawaty 1992:248)

Let's look at the link between method study and work measurement.

Method study Work measurement

Method study is concerned with 
reducing the work involved by:

   eliminating unnecessary movement 
on the part of materials and 
operators; and

   substituting good methods for 
poor ones.

Work measurement, on the other hand, 
looks at:

   investigating, reducing and 
eliminating ineffective time, i.e. 
time during which no effective 
work is being carried out.

The value of work measurement lies in the fact that it can provide management with a 
technique for measuring the time taken to perform an operation so as to improve the 
effective use of time.

It is also valuable in that it can be used to set standard times.  Standard times are used 
for measuring performance of operators and/or machines.  The development of standard 
times allows management to identify ineffective times should these enter into the work 
processes.
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10.4  SUMMARY

In this unit, we reviewed the defi nition of work study and work measurement. We 
identifi ed four aspects that could be isolated from the defi nition of work measurement in 
detail and also looked at why work measurement is so valuable to an organisation.
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to:

  list the most important contributors to work measurement

  describe the objectives of work measurement in your own words

  distinguish between the nature and scope of work measurement

11.1  INTRODUCTION

In the previous unit you were introduced to the technique of work measurement, briefl y 
explored the value of this technique, and had an overview of the content of this module.  
In this unit we continue with the theme of work measurement as we examine a brief 
history of work measurement and become familiar with the most important contributors 
to this technique.  We then proceed to discuss the objectives, nature and scope of work 
measurement.

The measurement of human work has always been a problem for management.  
Providing goods and services to a customer at a predetermined cost is dependent on 
the accuracy with which the amount of human work can be forecast and organised.  
Previously it was common practice to make estimates and set targets based on historical 
data, but these were unsatisfactory guides.  It is in this area that work measurement plays 
such an important role.  Work measurement allows for target times to be set and this 
provides for a far more satisfactory basis on which to plan.

11.2   THE HISTORICAL DEVELOPMENT OF WORK MEASURE-
MENT

The following people are recognised as the most important contributors to the 
development of work measurement:

FW Taylor (1856–1915)  Time study (one of the various work measurement 
techniques) was used in a scientifi c way for the fi rst 
time by Frederick W Taylor in 1881 in the machine 
workshop of the Midvale Steel Works.

Taylor's fi rst project was to try and fi nd a connection 
between manpower and horse power.  This project 
lasted six years.  Although he could fi nd no connection, 
his research proved that time studies are an important 
aid to management in the sense that they simplify the 
training of workers to develop certain abilities.
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Frank B and
Lillian M Gilbreth

Frank and Lillian Gilbreth can certainly be regarded as 
the leaders in the fi eld of motion study.  They formed 
an ideal combination in the study of the human as well 
as the technical aspects within a working situation. 
They used a movie camera and a timing mechanism 
to accurately analyse the elementary movements 
captured on fi lm, thereby determining a time for each 
element (work measurement).

An important characteristic of Frank Gilbreth's 
approach was that he did not use time studies to 
determine the duration of a task.  Times for a specifi c 
task were determined by splitting the task into micro 
motions (movements not discernible with the naked 
eye) and allocating times to these motions.  He then 
added the times to determine the total duration of the 
task.  Gilbreth identifi ed 17 elementary motions, which 
he named "therbligs", and these were used in this 
technique of determining time standards.

Charles E Bedaux 
(1886–1944)

Where time standards had previously consisted of 
the elapsed time of each element, Bedaux introduced 
a new factor, known as "performance rating".  This 
new approach to work measurement made it possible 
for work study offi cers to determine objective time 
standards.  The work study offi cer would assess the 
speed and effi ciency of the worker being observed, be 
it during a time study or by means of any other direct 
observation technique, and would incorporate this 
assessment into the time standard, thus establishing a 
more realistic time standard.

Other individuals to have made important contributions to work measurement include 
HB Maynard, RM Barnes and RM Currie.

11.3  THE OBJECTIVES OF WORK MEASUREMENT

Work measurement is concerned with investigating, reducing and subsequently 
eliminating ineffi cient time, i.e. the time during which no effective work is being 
performed.  Work measurement has two objectives, namely:

  to determine the amount of work, mainly in terms of volume and quality; and

   to determine how long it will take to complete the work.  A reasonable time 
is therefore determined in which a specific piece of work is done satisfactorily 
according to a specific method by a trained worker.



MNO2604

UNISA
250

ACTIVITY

The application possibilities of work measurement are countless.  Can you outline 
some of them?

Here are a few you could have mentioned:

(a)  It serves as an important aid to evaluating new or improved methods.  By 
comparing the durations of alternative solutions it is possible to identify the method 
with the shortest duration as a possible best solution.

(b)  It serves as an aid to determining present and future requirements in terms of 
labour, materials, machinery, fl oor space, staff, etc.

(c) It serves as an aid to planning and scheduling work (production).

(d) It serves as a basis for the control of production and labour.

(e) It is an important aid to compiling budgets.

(f) It serves as a basis for a realistic and fair wage incentive system.

(g)  It can be used to determine the scope of peaks and slumps in, for example, the 
output of a factory.

(h) It is used to determine standard times.

These application possibilities are discussed in detail in the section dealing with the scope 
of work measurement.

Let's now turn our attention to the nature of work measurement.

11.4  THE NATURE OF WORK MEASUREMENT

Work study consists of the application of various techniques, especially method study and 
work measurement, which, if applied correctly, will together increase productivity.  The 
fi rst diagram in unit 1 clearly showed that there is a defi nite relation between method 
study and work measurement.

Looking at the nature of work measurement, it must noted that:
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Method study Work measurement

Concentrates on reducing the work by 
eliminating or simplifying unnecessary 
movements of materials and workers.

Tries to determine the duration of a task 
and identify ineffective time, with the 
aim of eventually eliminating it.

Work measurement can be applied only after the last method has been identifi ed and 
defi ned.  This means that work measurement is possible only if the management 
services offi cer is satisfi ed that the method is being carried out in the most 
effi cient way.

This makes it possible to determine accurate time standards, which form an important 
frame of reference for management decision-making.

11.5  THE SCOPE OF WORK MEASUREMENT

Work measurement is one of the most effective tools available to management, and, 
when used in conjunction with method study, it is an excellent weapon when starting an 
attack on ineffi ciency in any organisation.

In section 2.3 above, I listed some application possibilities of work measurement.  That 
list could be expanded to include the following.

Work measurement:

   serves as an accurate method or aid for controlling work performance;
   serves as an important aid when planning and controlling labour complements;
   serves as an important aid to costing;
   serves as an important aid to scheduling;
   serves as an important aid to effective plant and machine utilisation;
   serves as an important aid to planning;
   serves as an important basis when developing an incentive system; and
   serves as an important basis for training and the planning of training.

For an overview of the scope of work measurement in an organisation, let's discuss some 
of these possibilities.

11.5.1   An accurate method or aid for controlling work performance

One of the objectives of work measurement is determining time standards.  A time 
standard implies either the time a worker should take to complete a task, or the time 
necessary to process a given amount of material.  A standard time, as allocated to a 
certain task, must therefore be such that the average trained worker can maintain it quite 
easily over a long period.

After the standard time has been determined properly by using work measurement 
techniques, it must be submitted, fi rst to the foreman, supervisor, worker and manage-
ment concerned for approval, and then to all departments in the organisation that could 
possibly use it.  One of these applications is the control of work performance.
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The control of work performance involves comparing real performances with pre-
determined standard times, identifying deviations and correcting them if necessary.  To 
maintain effective time standards, regular attention should be paid to the comparison of 
actual performance with standard performance, which will highlight any possible suspect 
time standards.  Such deviations should be eliminated.

Any unsatisfactory situation or deviation from the standard time is usually discovered by 
the foreman, supervisor, worker or wages department.  In practice there is a tendency 
immediately to attribute deviations to an inaccurate standard.  Deviations can, however, 
be caused by many factors, of which the following are the most important:

   Materials shortages;
   Poor work scheduling;
   Poor control and supervision of workers;
   Too many delays;
   Monotonous work;
   Ineffective training of operators or workers;
   The attitude of the worker;
   The attitude of the group; and
   The inability of the worker to carry out the task.

Taking the abovementioned factors into consideration, it is clear that by comparing real 
performances with standard times, management is able to control the workers, and also 
that this is an important aid in evaluating the effectiveness of a method.  The simple fact 
that time standards exist also enables the workers to whom these standards apply to 
evaluate their own performance by comparing it with the standard.

115.2   An important aid when planning and controlling labour 
complements

If the work content and time for each task are known, the human resource department 
is able to determine exactly how many workers will be needed during a specifi c period.  
The work content, which is a natural result of work measurement, also enables the 
human resource department to recruit the right worker for the right task.  Human 
resource planning can therefore be more purposeful and effective.

Proper time standards can be used to help determine the following:

   The number of workers necessary during a specific period;
   The skills that these workers should possess;
   The compilation of training programmes; and
   The definition of tasks, keeping recruitment and training in mind.

11.5.3  An important aid to costing

When determining price (the selling price of a product or service), the cost of supplying 
the product or service plays an important role.  It is foolish to sell a product at a price 
lower than the manufacturing costs.
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In this regard, time standards can help to determine the following:

   The costs of the labour necessary to manufacture the product;

   The possible influence of size, shape, colour, materials or tolerance on the costs of 
the product;

   The costs associated with the equipment necessary for the manufacturing of a 
product or rendering of a service; and

   The influence of batch sizes on the production costs (examples are set-up costs and 
storage costs).

In most organisations, especially in the manufacturing sector, there are costing depart-
ments which are primarily responsible for estimating the costs of the individual product 
or service, as well as the production costs of the organisation as a whole.  Time standards 
and other cost-related studies are analysed and a cost schedule per product is compiled.  
This cost schedule is made available to the marketing division.  They use this schedule, 
together with more relevant information, to determine a price schedule.

115.4  An important aid to scheduling

By scheduling the production of products, an attempt is made to utilise important 
resources such as labour, machinery and other equipment to the maximum.

Time standards are used in production scheduling to:

   determine the work load of workers (operators) and machines;

   determine the number of machines and workers necessary to maintain a certain 
output;

   select the best method of manufacture; and

   determine the completion dates of various orders.

The production manager  The points listed above are of the utmost importance 
to the production manager, because they determine 
the capacities of departments and the plant as a 
whole.  Accurate and reliable time standards are 
therefore vital when utilising people, machinery and 
equipment effectively.
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The marketing manager  Completion dates are important to the marketing 
manager and chief buyer.  Before a client orders a 
specifi c product, he/she will want to know when the 
product can be delivered.  As already mentioned, time 
standards enable the company to determine the total 
duration of production. Taking into account available 
capacity and reliable time standards, the marketing 
manager is now able to give accurate delivery dates to 
clients.

The chief buyer  The chief buyer, who is responsible for buying 
materials, raw materials and spare parts for 
production, uses the completion dates to schedule 
all purchases.  Accurate completion dates will ensure 
that stocks are bought and stored at the right time 
and will result in lower stock levels.

11.5.5  An important aid to effective plant and machine utilisation

While scheduling plans and controls the activities of the production department as a 
whole, machine utilisation involves the effective use of machinery and operators.

The costs of machinery and equipment, especially in manufacturing companies, 
sometimes amount to 40% of the total production costs.  The effective utilisation of this 
equipment is therefore extremely important, and any organisation should try to utilise 
such expensive equipment to the maximum.

With the help of work measurement, the various capacities of machines (that is, the 
volume which can be produced within any reasonable period) must be determined.  If the 
demand for products is known, production can be scheduled in such a way that maximum 
utilisation of machinery and other equipment is maintained.

With the help of the work content and time standards as determined through work 
measurement, it is therefore possible to:

  utilise the plant and staff to the maximum;
  determine the number of machines required to do the work;
  determine the necessity for new plant;
  determine objectives and keep to them; and
  increase the morale of the operators.

115.6  An important aid to planning

Planning is that aspect of management which considers the future activities of an 
organisation in order to prepare for these activities.  To be able to plan properly, it is 
imperative to have some kind of measure of the work content of a task as well as its 
duration.
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Time standards are therefore essential for work planning to determine the following:

   The total time for each production phase or of a series of successive production 
phases;

   The most effective method by which the work can be done;

   The capacity of the plant, its departments and/or the machinery and other 
equipment;

   The labour force necessary to produce the planned outputs; and

   The cash flow of the organisation for the relevant period of time.

These are just a few of the many uses of time standards for planning purposes.  It is most 
important to remember that planning determines the future activities of the organisation.  
If the duration of these activities is known beforehand, a planner is able to predict the 
future with much more confi dence.

11.5.7  An important basis when developing an incentive system

Incentive wages are part of the total wage package, and basically consist of extra 
remuneration for extra performance or work done.  The purpose of incentive wages 
is therefore to remunerate a worker in a fair way for hard work.  A worker who 
produces more than the standard output receives in addition to his/her normal wages, 
further remuneration for any output above the standard. The value of this additional 
remuneration is determined by the degree to which the worker performs above 
standard.

EXAMPLE

If a standard determines that a worker should produce ten pieces of work per 
day, and the worker produces twelve pieces of work, he/she will be remunerated 
additionally for the two pieces completed above the set standard.  This 
remuneration does not necessarily take the form of additional wages, but could be 
extra leave, for example, or take any other form acceptable to the worker.

Clearly, standards used in wage incentive schemes must be accurate and reliable.  
Meticulous measurement is therefore a fundamental requirement for the successful 
application of wage incentive schemes.

The most common unit of measure used is time.  When time is the unit of measure, it is 
a good policy to use time standards determined by time studies (or other accurate work 
measurement techniques) as a basis for incentive schemes.  So, if a worker performs 
better than the time standard (performing the task in a shorter time than the standard 
time), he/she should be remunerated additionally.  Time standards are therefore a healthy 
basis for wage incentive schemes, and the success of such schemes will depend largely on 
the accuracy and reliability of the time standards.
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11.5.8   An important basis for training and the planning of training

To develop a reliable and accurate time standard, it is essential to record in detail the 
work content of the task being studied.  Actually, the description of a time study is no 
more than a description of the work content.

In an organisation, training in new or improved methods can be dealt with by the work 
work study offi cer or any other qualifi ed person.

   In many organisations this task is carried out by the supervisor concerned, with or 
without any help from the human resource department or work study officer.

   Work measurement involves a detailed description of all the movements necessary 
to perform a specific task, which makes it quite useful to the work study officer, or 
anybody involved in the training of staff.

   In many cases, especially when training staff to perform tasks of a repetitive nature, 
the trainer needs all the details regarding the work method and the time standard 
concerned.

   The value of time standards for training lies in the fact that if the standard time 
of a specific method is known, the progress of the worker being trained can be 
evaluated by comparing the time he/she takes to do the task with the standard. 

   As the training progresses, the worker should move closer to the standard. As 
soon as the worker performs according to standard, he/she should be regarded as 
trained.

If staff are trained in new or improved methods, the trainer needs to have the necessary 
knowledge and abilities.  A description of the new or improved method, procedure or 
work content as well as its time standard are essential to the training process, and are 
fundamental pieces of information for the trainer.

11.6  SUMMARY

Work measurement and method study cannot be treated as two separate parts of work 
study, but should rather be regarded as an integrated whole which together results in 
higher productivity.  While method study has the main objective of improving existing or 
proposed methods, work measurement concentrates on determining the scope of the 
work.

Time standards, as determined by work measurement, are invaluable to any work study 
offi cer.  Examples of this are the evaluation of alternative methods of carrying out a 
specifi c task, which may lead to the method with the shortest duration being chosen as 
the best alternative.

The value of work measurement is, however, not limited to the evaluation of new or 
improved methods.  Work measurement is generally used by various departments within 
an organisation, and its value can be seen in the important and essential information it 
presents for planning, scheduling, training, costing and estimation, and so forth.  Some of 
these application possibilities were briefl y discussed in section 11.3.
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11.7  SELF-EVALUATION QUESTIONS

(a) Describe the objectives of work measurement in your own words.

(b) Discuss the nature of work measurement in your own words. 

(c) Outline some of the application possibilities of work measurement.

(d) Discuss the scope of work measurement.

(e)  Explain how work measurement serves as an accurate method or aid for 
controlling work performance.

(f)  Method study and work measurement should not be regarded as two separate 
parts of work study, but rather as an integrated whole, together resulting in 
higher productivity.  Discuss this statement critically.
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to:

  draw a diagram of and describe the structure of work measurement

  distinguish between direct and indirect work measurement techniques

  summarise the requirements for the application of work measurement

   demonstrate why the lack of worker co-operation has a negative effect on 
work measurement 

  summarise the steps in the basic work measurement procedure

  compare the different techniques of work measurement

12.1  INTRODUCTION

In the previous unit, we discussed the objectives of work measurement and distinguished 
between the nature and scope of work measurement.  In this unit, we concern ourselves 
with the structure of work measurement and look at some of the requirements for the 
application of work measurement.

As is the case with work study and method study, there is a basic procedure that must be 
followed when carrying out a work measurement investigation. 

In this unit and those that follow, I will make frequent use of the term "standard" and 
"standard time".  It would be worthwhile right at the start of this unit to briefl y defi ne 
these two terms.  Note that these are discussed in detail in later units.

Standard Standard time

A stated rule, model or criterion 
against which comparisons can be 
made.  A standard is therefore a kind of 
predetermined norm.

 The total time in which a job should be 
completed at standard performance.

We will conclude this unit with a look at the techniques of work measurement and 
distinguish between direct and indirect work measurement techniques.

12.2  THE STRUCTURE OF WORK MEASUREMENT

In module 1 we discussed the structure of work study, which consists mainly of the 
techniques of method study and work measurement.  We also stated that these two 
techniques are in constant interaction, and that work measurement aims at assessing the 
duration of a process or procedure, while method study aims to improve methods of 
production.  What exactly does this mean?
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First, we carry out a method study; we improve the method, and in that way obtain a 
new proposed method.  We look at how the work is done, i.e. the method.

Second, in order to ensure that the new method is effective, we have to measure the 
time (how long) it takes to complete work using the new method.  This means that 
the effectiveness of the proposed new method must be measured according to time 
standards which are determined by work measurement techniques.

This simply means that before the implementation of the proposed method, 
time standards for all the activities making up the proposed method must be 

completed.

The best way to describe the structure of work measurement is in the form of the 
following diagram:
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Figure 12.1  Structure of work measurement

It is clear from fi gure 12.1 that work measurement covers a wide spectrum in the 
organisation and is applicable to individual tasks as well as to the organisation as a whole.  
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A further important aspect of this structure is the sequence in which the steps of an 
investigation must be carried out.  By keeping to this sequence, you can to a large extent 
ensure the success of an investigation.

Figure 12.1 emphasises the successive steps to be followed when determining the work 
content of a task with the help of various work measurement techniques.  These steps 
should, however, be regarded as basic steps, differing in detail from one technique to the 
next.  The work measurement techniques that feature in the diagram are:

  time study;
  work/activity sampling;
  synthesis;
  structured estimating; and
  predetermined-motion-time systems (PMTS).

Figure 12.1 shows that the work measurement techniques are divided into two important 
categories, namely:

  direct work measurement techniques and 
  indirect work measurement techniques.

Let's take a closer look at these two categories.

Work measurement techniques

DIRECT INDIRECT

These are techniques that are used to 
determine the work content of existing 
methods.  They involve the direct 
observation of, for example, a worker 
(operator) performing a task at his/her 
workplace.

These can be used to determine not only 
existing, but also planned methods. 

When applying these techniques, it is 
therefore unnecessary to observe the task 
directly, but a standard time is determined, 
using existing data.

In this module we will concentrate on the technique known as time study, as this is the 
most popular technique for determining a time standard of a given task.

When discussing any of the fi ve techniques that we will be dealing with, remember to 
compare the steps as explained in fi gure 12.1 with the steps of the specifi c technique 
itself.

12.3   REQUIREMENTS FOR THE APPLICATION OF WORK 
MEASUREMENT

At the start of work measurement, generally both the management and the workers 
are sceptical and even sometimes hostile towards work measurement. You may be 
wondering why.
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ACTIVITY

Outline some of the reasons why you feel that management and workers would be 
sceptical and even sometimes hostile towards work measurement.

In the present-day economy, not only production but optimal productivity is expected of 
us all.  This can be achieved only if workers know the following:

  What exactly their output should be within a specific period; and 
  The standard procedure according to which the task should be performed.

The implementation of work measurement therefore presupposes certain favourable 
environmental factors which are important in creating the right climate for work 
measurement.  Three of these considerations are:

  policy matters;
  worker co-operation; and
  standardisation of methods

Let's begin by taking a look at policy matters.

12.3.1  Policy matters

In order to prevent misunderstandings, it is essential for the management of the 
undertaking to prescribe a work study policy to serve as a frame of reference within 
which the work study offi cer may act.  If this statement is true with regard to work study 
in general, it is all the more true of work measurement.

Work study is a management aid.  The management must therefore:

  convince the workers that work measurement is executed on their behalf;
  ensure that work measurement is conducted by a trained specialist;
  not deny their responsibility for the pursuit of efficiency; and 
  show an active and lively interest in the work measurement project.

Management may not know much about work measurement.  In such a case it will 
be necessary for the work study offi cer to spell out the policy with regard to work 
measurement to management.  The work study offi cer must therefore, advise the 
management on the following important factors:
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  The authority of the work measurement expert;

   The activities to be measured;

   The priorities concerning different departments;

   Responsibility with regard to the implementation and maintenance of results; and

   The position of workers who may become redundant as a result of the work 
measurement.

12.3.2  Worker co-operation

Do you believe that the work study offi cer can conduct work measurement if there is 
no co-operation from the people involved in the study? I hope that your answer was a 
resounding “NO!”.

The most important requirement here is that the supervisors and the workers whose 
production is measured should be thoroughly acquainted with the purpose of the work 
measurement project.

The work study offi cer cannot conduct work measurement in a department or 
on a worker without informing them of exactly what is being done.

Here are some other very important points to note:

   The work study officer is interested in the work as such, and so if he/she uses a 
work measurement technique, it would be on the grounds of his/her interest in the 
work, not in the worker. 

   The work study officer knows this, but the worker probably does not.  Therefore 
the worker feels that it is he/she himself/herself who is being observed and 
evaluated. 

   If the results show that the same volume of work may be done by a smaller number 
of workers, and the worker does not know what the policy of the management 
with regard to redundant workers is, the worker feels that he/she has been 
weighed and found wanting.

Work study offi cers are trained to deal with workers who do not co-operate, and know 
how to overcome this resistance.  If they are to succeed, work study offi cers must gain 
the confi dence and co-operation of the workers and supervisors prior to the start of 
work measurement.

If the work study offi cer experiences too much resistance from the staff,
management may be compelled to put a stop to the whole work measurement 

investigation.
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ACTIVITY

What would you say are some of the ways that the work study offi cer can gain the 
co-operation of the workers and supervisors?

The key to the above activity is the word "help".  The workers must be made to feel that 
they are participating in the project.  The most effective method of ensuring participation 
is to inform everybody concerned with the project of its purpose.  Management or work 
study offi cers should:

   explain what the project aims to achieve;
   explain the policy in detail;
   try to find sympathetic solutions to workers' problems; and 
   explain to workers, step by step, how the work measurement project will proceed.

12.3.3  Standardisation of methods

In the previous module, we stated that method study, which is directed at performing the 
work effi ciently and with the least effort, must be completed before work measurement 
can start.  The purpose of work measurement is to measure the time it takes the worker 
to execute the standard method.

It is obvious, therefore, that determining a standard in terms of time is of no value if 
the method followed is ineffi cient or has to be changed.  Have a look at the following 
example, which will explain standardisation.

EXAMPLE

In a motor assembly plant, standard times have been determined for the manual 
fi tting of four wheels to a motor vehicle.  The equipment used is a wheel spanner, 
fi ve nuts and four wheels.

We can say that the wheel, nuts and wheel spanner are standardised, as they are 
common to all vehicles of that particular model.

/continued ...
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Now consider the following changes:

   The wheel spanner is replaced by an electric device that can tighten all five 
nuts simultaneously.

   The wheel is redesigned.  Instead of five nuts, only one large nut is now used.

QUESTION: ANSWER:

Will the standard times 
originally determined 
be infl uenced by the 
changed method(s)?

Defi nitely!

Work study faces a dilemma in that the phenomenal development in technology, to 
mention only one area, constantly brings about new methods of work, in which work 
study itself has no small part.  These changes demand continual adaptation with regard to 
standards.

12.4  THE BASIC WORK MEASUREMENT PROCEDURE

In fi gure 12.1, the structure of work measurement is divided into the basic steps to be 
followed when doing work measurement.  Just as there is a basic procedure for method 
study, which you learnt about in module 1, there is a set of procedures that must be 
followed in order to achieve success in a work measurement investigation.

Kanawaty (1992:247) identifi es the following steps in the procedure for conducting a 
work measurement investigation:

STEP NO. DESCRIPTION

1 Select

2 Record

3 Examine

4 Measure

5 Compile

6 Defi ne

Looking at the highlighted letters in the table above we can generate a mnemonic (a 
memory aid) to remember these important steps – SREMCD.
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Let's have a look at what each of these steps entails.

STEP 
NO.

PROCEDURE DESCRIPTION

1 SELECT the work to be studied.

2 RECORD  all the relevant data relating to the circumstances in 
which the work is being done, the methods and the 
elements of activity

3 EXAMINE  the recorded data and the detailed breakdown critically 
to ensure that the most effective method and motions 
are being used and that unproductive and foreign 
elements are separated from productive elements.

4 MEASURE  the quantity of work involved in each element in terms 
of time, using the appropriate work measurement 
technique.

5 COMPILE  the standard time for the operation, which, in the case 
of a stopwatch time study, will include allowances.

6 DEFINE  the series of activities and method of operation for 
which the time has been compiled precisely and issue 
the time as standard for the activities and methods 
specifi ed.

In the description of step 5 we mentioned allowances, and you may be wondering what 
these are.  The calculation of the standard work performance allows time for recovery 
due to fatigue (exhaustion), personal needs and, where applicable, for unoccupied time 
and interruptions. 

With regard to step 6, note that the new standard times and the proposed method are 
submitted to management and other persons concerned for approval.  Step 6 is the last 
step, and consists of the offi cial implementation and maintenance of the time standard.  
Maintenance consists of periodic inspection to ensure that the time standard is still 
applicable to the method.

12.5  WORK MEASUREMENT TECHNIQUES

In practice there is a wide range of work measurement techniques.  Some measure 
volume and quality, while others measure the duration of work.  We will briefl y look at 
the techniques that measure the duration of work.

Work measurement techniques that determine the duration of a task can be classifi ed as 
either direct or indirect.
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Work measurement techniques

DIRECT INDIRECT

Time study Synthesis

Work/Activity sampling Structured estimating (analytical and 
comparative estimating)

Predetermined-motion-time systems 
(PMTS)

Let's defi ne each of these techniques, starting with one of the most important work 
measurement techniques, which is time study.

12.5.1  Time study

Kanawaty (1992:265) defi nes time study as "a work measurement technique for 
recording the times of performing a certain specifi c job or its elements carried 
out under specifi ed conditions, and for analyzing the data so as to obtain the time 
necessary for an operator to carry it out at defi ned rate of performance".

 

This technique is discussed in detail in unit 14.

This defi nition clearly indicates that time study is a direct observation technique in which 
the work study offi cer observes an operator doing a job, records the time of that job and 
simultaneously rates the "space" at which the worker does the job.  The concept of rating 
is discussed in detail in unit 16.

Before the start of a time study, the specifi c worker must be told what the purpose of the 
study is.  This eliminates suspicion and allows the worker to fi nd his/her normal rhythm of 
work.

The work study offi cer must be certain that the best method is used to do the work.  
He/She must also ensure that the correct equipment is used and that the appropriate 
materials are available.  If there is any doubt, it would be wise fi rst to carry out a method 
study before considering the task for work measurement.

12.5.2  Work/Activity sampling

Work sampling is also known as activity sampling.

This is a direct observation technique and can be defi ned as a method for fi nding the 
percentage occurrence of a certain activity by statistical sampling and random 
observations.
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In terms of this technique, a large number of observations of one or a group of machines, 
processes or workers are made over a period of time.  Each observation records what 
is happening at that instant, and the percentage of observations recorded for a particular 
activity or delay is a measure of the percentage of time during which that activity or delay 
occurs.

A further development of work sampling is rated work sampling.  This is an extension 
of work sampling in which a rating is applied to each observation.

12.5.3  Synthesis

Synthesis is an indirect work measurement technique, which Currie (1977:138) 
defi nes as "a work measurement technique for building up the time for a job or parts 
of a job at a defi ned level of performance by totalling element times obtained 
previously from time studies or other jobs containing the elements concerned or 
from synthetic data".

Currie's defi nition alerts us to three points:

   Synthetic data are tables and formulae obtained from synthesis after the analysis of 
cumulative work measurement data, and are filed in such a way that activity times 
can be easily traced.

   Synthesis therefore maintains the point of view that certain activities or elements 
occur in various tasks within an organisation.

   By identifying these activities or elements, and by developing a common data bank, 
it is therefore possible to determine the standard time of, for example, a new 
method by simply adding together the times of the elements as obtained from the 
databank.

Many organisations compile lists of the above times and keep them up to date as new 
elements are introduced.  In some cases it is possible to reduce numbers to simple charts 
or mathematical equations.  A good classifi cation system for future use of the information 
is essential and the master fi le, containing the original information, must be kept in a safe 
place.

An important advantage of synthesis is that it enables the work study offi cer to determine 
time standards without observing the relevant task personally.  Time standards for 
planned methods can also be predetermined. The disadvantage of synthesis is that 
synthetic data cannot be transferred from one organisation to another.

12.5.4  Structured estimating

Before we can defi ne structured estimating, we need to establish the meaning of the 
term "estimating".
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Estimating can be defi ned as a means of assessing the time required to carry out 
work, based on the knowledge and experience of similar types of work, without a 
detailed breakdown of the work into elements and their corresponding times at a 
defi ned level of performance.  Structured estimating can take the form of analytical 
estimating or comparative estimating

12.5.4.1  Analytical estimating

Analytical estimating is also an indirect work measurement technique.

Currie (1977:138) defi nes analytical estimating as "a work measurement technique, 
being a development of estimating, whereby the time required to carry out 
elements of a job at a defi ned level of performance is estimated partly from 
knowledge and practical experience of the elements concerned and partly from 
synthetic data".

This technique, developed in 1940, is used mainly for estimating in the context of certain 
repetitive tasks such as maintenance work, servicing, handling of material and storing.  In 
this case, the principle of breaking down the job into elements is adhered to.

After the elements have been identifi ed, time must be allocated to the specifi c elements 
which, as indicated by the defi nition, can only be done by those who have the required 
knowledge and practical experience on the one hand, and synthetic data on the other. 

An important disadvantage of analytical estimating is that time standards obtained that 
way are not always accurate, and consequently cannot be used in incentive systems.

12.5.4.2  Comparative estimating

Comparative estimating can be defi ned as a work measurement technique in which 
the time for a job is evaluated by comparing the work in it with the work in a series 
of similar jobs (benchmarks), the work content of which has been measured.  The 
arrangement of jobs into broad bands of time is referred to as "slotting".

12.5.5  Predetermined-motion-time systems (PMTS)

Predetermined motion time systems (PMTS) are the last of the indirect work measure-
ment techniques.
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Kanawaty (1992:381) defi nes PMTS as "a work measurement technique whereby 
times established for basic human motions (classifi ed according to the nature of the 
motion and the conditions under which it is made) are used to compile the time for 
a job at a defi ned level of performance".

The nature of PMTS can easily be explained in the context of a simple cycle, such as 
placing a washer over a bolt.

   The operator reaches for the washer,
   grasps the washer,
   moves the washer to the bolt,
   positions it on the bolt and
   releases it.

In terms of PMTS, most tasks consist of the abovementioned fi ve movements, and the 
duration of each movement will basically be the same for a qualifi ed and trained worker, 
regardless of where or for whom he/she works.  By using the international PMTS lists, it 
is possible to determine the work content of a task before the task begins and without 
observing it directly.

12.6  SUMMARY

In this unit, we discussed the structure of work measurement as illustrated by means of a 
diagram.  We learnt that work measurement covers a wide spectrum in the organisation 
and is applicable to individual tasks as well as to the organisation as a whole.  We then 
looked at some of the requirements for the application of work measurement and 
discussed policy matters, worker co-operation and methods of standardising.

We discussed the work measurement procedure and outlined the set of procedures 
that must be followed in order to achieve success in a work measurement investigation.  
Work measurement must not be seen in isolation, but rather as an important 
interdependent part of method study, helping to achieve higher productivity.

We concluded the unit with a look at the techniques of work measurement and 
distinguished between direct and indirect work measurement techniques. We identifi ed 
fi ve work measurement techniques, namely time study, work/activity sampling, synthesis, 
structured estimating and PMTS.  These techniques can be applied individually or in 
combination to obtain the work content of a task.  In this module, only time study will be 
discussed in detail.
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12.7  SELF-EVALUATION QUESTIONS

(a)  Draw a diagram of the structure of work measurement and point out its 
interaction with method study.

(b)  Describe the three main requirements of work measurement in your own 
words.

(c)  Suggest reasons why it is necessary to gain the co-operation of the workers 
prior to the commencement of work measurement. 

(d) Outline the basic steps of the work measurement procedure.

(e) Distinguish between direct and indirect work measurement techniques.
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to:

   define the term "work content" and analyse the components of this concept

   distinguish between work content added by defects in design and work 
content added by inefficient methods of manufacture

   draw a diagram to show the total work content added to the product or 
process

   discuss why the number per time unit is a requirement for the effective 
application of work study in an organisation

  distinguish between standard time and standard pace

   explain the importance of carrying out direct measurement on an average 
worker

   discuss the meanings of the terms "work cycle", "element" and "breakpoint" in 
your own words

13.1  INTRODUCTION

Units 11 and 12 were devoted to work measurement in general, and how it is related 
to work study.  In our discussion, you encountered terminology unique to work 
measurement.  Some of the terms and concepts may have been new to you.  In this unit, 
we will discuss some of the most important concepts of work measurement in more 
detail, since this forms an important basis for time study, which will be discussed in later 
units.

Let's start with the concept of work content.

13.2  WORK CONTENT

Kanawaty (1992:09) defi nes work content as "the amount of work 'contained in' a 
given product or process, measured in 'work-hours' or 'machine-hours'".

In unit 11, we said that work measurement has two objectives.  Let's refresh our memory 
by repeating these two objectives here.

   To determine the amount of work, mainly in terms of volume and quality; and

   To determine how long it will take to complete the work.  A reasonable time 
is therefore determined in which a specific piece of work is done satisfactorily 
according to a specific method by a trained worker.
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When we look at these two objectives, it immediately becomes clear that they are 
echoed in the defi nition of work content.

Work content in essence refers to the time necessary to complete a specifi c 
product or to supply a specifi c service.

Figures 13.1 and 13.2 will help to make the scope of work content clear.

Figure 13.1  The work content allocated to the product or processes
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Figure 13.2  Inefficient time due to the shortcomings of management and the worker

Figures 13.1 and 13.2 refer to a specifi c product, but could apply equally well to the 
rendering of a service.  These two fi gures should be viewed in conjunction with one 
another, and refer to total work content and basic work content.  Let me explain 
what each of these entails.
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   Total work content can be defined as consisting of:

  the basic work content;
  work added due to poor design and/or poor specifi cation; and 
  work added due to ineffective manufacturing or processing methods.

   The basic work content of a product or service is the time needed to 
manufacture the product or to render the service under perfect conditions. 

Where a product must be manufactured, this will be the time it takes to manufacture 
the product if the design, specifi cation, process and manufacturing methods are perfect.  
Basic work content therefore means that there will be no loss whatsoever of working 
time during the period of manufacture.

This is the ideal situation, under perfect conditions, which of course do not always occur 
in practice – the actual process normally takes longer.

The actual process may take longer in the following cases: 

(a)  If mistakes due to the design or specifi cation of the product are added to the work 
content;

(b)  If ineffective manufacturing or processing methods are added to the work content;

(c)  If the available time is not utilised effectively due to the shortcomings of 
management; and

(d) If the time controlled by the worker is not utilised effectively.

I'm sure you recognised these four factors from fi gures 13.1 and 13.2.  Note that the fi rst 
two of these factors represent the total work content of a task, and that the second two 
represent ineffective time.

Let's move on to the unit of measurement.

13.3  UNIT OF MEASUREMENT

In the exact sciences (Physics, Mathematics, etc.) any body can be defi ned as having four 
basic dimensions, namely mass, length, time and quantity.  Each of these dimensions can 
be expressed in units, for example:

mass kilograms

length metres

time minutes

quantity units

The work content of a variety of tasks can be quantifi ed in terms of a common unit of 
measurement.  The unit of measurement commonly used in work measurement is 
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Number per time unit.  For example:

  60 units per hour
  100 metres per minute
  100 kilograms per day

By determining the amount of output per period of a worker, process or machine, it is 
possible to make comparisons with other workers, or similar processes or machines.

The number per time unit is not only a useful means of comparison, but is also a require-
ment for the effective application of work study in any organisation, for the following 
reasons:

(a)  Time and quantity determine the need for production factors (labour, capital and 
raw materials), which again include the costs of labour, materials, machinery, etc.

(b)  Output is usually determined by the rate at which goods and services are produced 
within a predetermined period.

(c)  Proper planning implies better utilisation of time, which leads to the acceleration of 
the production process or procedure, better utilisation of staff, better operation of 
machinery and other equipment, etc.

In work measurement, it is customary to express the number per time unit (unit of 
measurement) in worker-hours or machine-hours.

Worker-hours Machine-hours

This refers to the amount of 
work that one worker can do 
in one hour, and will naturally 
depend on the type of work.

 This refers to the rate of output a 
machine can manage in one hour.  
This output will naturally vary from 
machine to machine.

An appropriate unit of measurement is necessary for work study, and especially work 
measurement, because it quantifi es the work content and enables the work study offi cer 
to make comparisons.

13.4   THE WORD “STANDARD” AND OTHER RELATED 
CONCEPTS

You encountered the word "standard" on more than one occasion in the preceding units.  
In its widest context, a standard can be defi ned as a stated rule, model or criterion against 
which comparisons can be made.  A standard is therefore some kind of predetermined 
norm.

In the context of work study, there are quite a few concepts related to this broad 
concept.  Examples are standard time, standard pace (standard rating), standard 
deviation, standard performance and standardising.
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We will briefl y look at two of the most important of these, namely standard time and 
standard pace.

13.4.1  Standard time

Kanawaty (1992:480) defi nes standard time as "the total time in which a job should 
be completed at standard performance, i.e. work content, contingency allowance 
for delay, unoccupied time and interference allowance, where applicable".

When we defi ned work measurement, we said that its purpose is to determine the time 
in which a qualifi ed worker can complete a specifi c task in a specifi c situation at a defi ned 
pace.  The time to which we refer in this defi nition is the standard time.  If a worker is 
trained to do the task, and he/she works at a comfortable pace, he/she should be able to 
complete the task in the standard time.

Have a look at the following scenario:

An operator is employed to pack 12 bars of soap from a trolley into a box.  The 
task involves the following steps and the time was determined by carrying out work 
measurement:

Step 
number

Description Time in 
minutes

1 Fetch box and position at workplace 0,25

2  Pick up 6 bars of soap from trolley and place in box 0,15

3  Pick up another 6 bars of soap from trolley and place in box 0,15

4 Seal box 0,26

5 Place box on pallet 0,19

Total time: 1,00

The total time to pack one box is 1 standard minute.  This is referred to as the standard 
time, and is determined by work measurement, taking all factors into account.
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ACTIVITY

If the standard time for this operation is 1 standard minute, determine how many 
boxes this operator can complete in one hour.

Check whether your answer is correct:

Standard time = 1 standard minute, and there are 60 minutes in an hour. 

Therefore:

60 minutes divided by 1 minute = 60 boxes per hour.

Therefore, this operator will be able to pack 60 boxes in an hour.

A standard time is not only the time necessary to complete the basic work content, 
but also makes provision for circumstances not under the control of workers and 
management, for example poor design of the product and allowances.  The standard 
time, therefore, is related to the total work content as indicated in fi gure 13.1.  Note 
that ineffective time is not part of the standard time.

A standard time must also meet the following requirements:

(a)  It must be reasonable to the worker.  This means that time allowed must enable 
an average worker to complete the amount of work satisfactorily at a comfortable 
pace without his/her health being affected.

(b)  It must be reasonable to management.  Management is responsible for ensuring 
that a certain production output of a certain quantity and quality is maintained.  
The worker must therefore not be allocated so much time that properly planned 
production is affected.

(c)  Finally, a standard time should be realistic and achievable, so that the worker can 
complete the task comfortably.  It excludes ineffective time due to management and 
worker shortcomings.

Compiling a standard time will be discussed in detail in later units.
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13.4.2  Standard pace

This is also known as rating.

Rating can be defi ned as the assessment of the worker's rate of working relative to 
the observer's concept of the rate corresponding to standard pace.

All actions take place at a specifi c pace.  Let's say, for example, that an average person, 
without any load, on an even surface along a straight line, covers fi ve kilometres an 
hour without too much effort.  The performance level in this case is determined at fi ve 
kilometres per hour.

In the work situation, management expects a certain performance level from the 
workers, who are remunerated accordingly.  Management has the following four basic 
expectations of the worker:

   The quantity of work done;

   The quality of work;

   That the worker will consider the safety of his/her colleagues and the property of 
the organisation, as well as his/her own safety; and

   That the worker will complete the work in a reasonable time.

The fourth expectation, i.e. that the worker should complete the work within a 
reasonable time, is directly related to the standard pace.  When the standard pace has 
to be determined, it is essential to consider the relation between factors such as quantity, 
quality and safety as well as factors related to working conditions.

When considering these expectations, it should therefore be clear that, especially where 
direct work measurement occurs, the pace at which the worker works will have an 
infl uence on the observed times, and consequently also the standard time.  To include this 
important variable in the standard time, the pace of the worker under observation should 
be evaluated and recorded.  This process of evaluating is known in work study as "rating", 
and will be discussed in detail later.

Let's now move on to defi ne the next concept, the "average worker".

13.5  THE AVERAGE WORKER

In any organisation, we fi nd that the output of workers differs, even though the same 
methods are used to produce the same product or render the same service.

These differences can be attributed to factors such as:

  training methods;
  experience;
  motivation;
  abilities, etc.
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When a standard time is determined using work measurement, an attempt is made to 
determine how long it will take a trained worker to complete a specifi c task, in a specifi c 
situation, at a defi ned pace.

This defi ned pace refers specifi cally to an average worker.

To identify an average worker for the purpose of, say, a time study, it is a good idea to 
evaluate all the workers involved.  The following example will illustrate this.

EXAMPLE

Let's assume that a standard time must be determined for three workers, A, B 
and C, who do the same work.  These three workers have the same training and 
experience, and time study will be used to determine the standard time.

The output of the workers is as follows:

Worker Output (units per hour)

A 10

B 20

C 25

Average 18,33

How did I determine this average?

I added (10 + 20 + 25) and divided by 3 = 18,33 units per hour.

An average worker should therefore be able to produce roughly 18,33 units per hour. 

Since worker B produces 20 units per hour, which is the nearest to 18,33, this worker 
must be regarded as the average worker of the group.

To determine a fair time standard for the group, the time study should therefore 
be carried out on worker B.

Further characteristics of an average worker are as follows:

   The required physical and intellectual ability to carry out the work satisfactorily;

   The necessary training to carry out the work satisfactorily;

   Motivation such that he/she wants to do the work properly;

   Adjustment to his/her work environment such that this environment does not have 
a negative influence on his/her work.
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To summarise, we can say that any time standard should refl ect the output of an average 
worker.  Where a standard time must be determined by direct work measurement 
techniques, it is important that a work study offi cer should identify the average worker of 
the group and carry out the study on him/her.  This increases the chances of calculating a 
fair time.

13.6  WORK CYCLE, ELEMENT AND BREAKPOINT

13.6.1  Work cycle

In any work situation, especially where work of a repetitive nature is involved, it can be 
said that the processes take place in cycles.

Kanawaty (1992:227) defi nes a work cycle as "the sequence of elements which are 
required to perform a job or yield a unit of production.  The sequence may some-
times include occasional elements".

A work cycle therefore consists of a series of elements or activities necessary to carry 
out a specifi c amount of work which follows the same pattern when repeated.  A work 
cycle starts at the beginning of the fi rst element or activity of a process and ends at the 
beginning of the fi rst element or activity of the second cycle.

EXAMPLE

Let's say that a worker is driving nails into a wooden beam using a hammer.  The 
work cycle consists of all those activities involved in driving one nail into the beam at 
a single position.

The fi rst work cycle starts at point A, which is the point at which the worker picks 
up the fi rst nail, and ends at point A when he/she picks up the second nail, which is 
the activity that signals the start of the second work cycle.

This is what the work cycle would involve:

Work cycle Description

1st Pick up fi rst nail and position it.  Hammer nail into beam.

2nd Pick up second nail and position it.  Hammer nail into beam.

3rd Pick up third nail and position it.  Hammer nail into beam.
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13.6.2  Element

Kanawaty (1992:477) defi nes an element as "a distinct part of a specifi ed job selected 
for convenience of observation, measurement and analysis".

An element is a subdivision of a task and consists of homogeneous movements (move-
ments of the same kind/uniform movements), the duration of which may be measured by 
means of a stopwatch.

The relative speeds of hand movements and walking, for example, differ to such 
an extent that it is extremely diffi cult to observe and "assess" these two activities 
simultaneously (i.e. timing and performance rating).

However, some activities extend over so short a period that it is impossible to determine 
their duration accurately by means of a stopwatch, and so we are obliged to group 
them together.  We therefore need to choose carefully between the two motions of our 
defi nition of an element, namely:

  homogeneous movements on the one hand, and 
  movements capable of being measured by means of a stopwatch on the other hand.

A task must initially be divided into homogeneous activities.  In the example we used 
above, driving in a nail may be divided into two basic elements, namely:

First element: Pick up and position the nail ends at point B, while

Second element: Actually driving in the nail ends at point A.

13.6.3  Breakpoint

A breakpoint is the instant at which one element in a work cycle ends and another 
begins.  It must therefore be a clearly identifi able point during a task.

 

While the element is a distinct part of a specifi ed job selected for convenience of 
observation, measurement and analysis, the breakpoints clearly indicate the start and end 
of that element.

A breakpoint is normally identifi ed as being audible.  This means that you will be able to 
hear a sound that signifi es the exact point at which an element begins and ends.
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EXAMPLE

Let's take the example of the worker driving nails into a beam.

   When the worker starts to hammer in the nail, you hear a sound.

 This signifi es the start of the element.

   When the worker has driven the nail into the beam, he/she stops. 
Simultaneously, the sound of the hammering stops.

 This signifi es the end of the element.

NOTE:

The activity must be a specifi c one, for example taking up the hammer, or putting 
down the hammer.

 

13.7  SUMMARY

In this unit, we discussed a number of important concepts in work study and especially 
work measurement.  We looked at work content, standard pace, standard time, average 
worker and work cycle.

The objective of work measurement is to determine the work content of a method, 
procedure or process.  The duration which is eventually allocated to the method, 
procedure or process is known as the standard time and is based on a standard pace.  
The standard pace is related to the expectations of management regarding the worker 
and must be fair to management as well as the worker.

All standard times, as determined by work measurement studies, must enable an average 
worker to complete the expected output within the standard time. When direct work 
measurement is used, the study should preferably be carried out on an average worker.

To be able to determine the standard time, it is essential to identify the work cycle of the 
task and to break down the task into elements and the elements into movements.  Only 
then can the duration of each element be observed and recorded so that the standard 
time can subsequently be determined.
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13.8  SELF-EVALUATION QUESTIONS

(a) Discuss your understanding of the following two terms:

  Work content;
  Unit of measurement.

(b)  Distinguish between work content added by defects in design and work 
content added by ineffi cient methods of manufacture.

(c) Explain what is meant by the term "total work content".

(d)  Discuss why the number per time unit is a requirement for the effective 
application of work study in an organisation.

(e) Distinguish between standard time and standard pace.

(f)  Explain the method that is used by the work study offi cer to identify an 
average worker.

(g) Discuss in your own words the meaning of the following terms:

  Work cycle 
  Element 
  Breakpoint
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to:

  explain in your own words the meaning of the term "time study"

   demonstrate why time study is considered to be one of the most accurate 
work measurement techniques

  summarise the prerequisites for the use of time study

  identify the equipment used in time study

  distinguish between the different types of stopwatch

  outline the basic steps in the time study procedure

14.1  INTRODUCTION

In the previous four units we discussed work measurement in general.  We identifi ed the 
following fi ve work measurement techniques:

Work measurement techniques

DIRECT INDIRECT

Time study Synthesis

Work/Activity sampling Structured estimating (analytical and 
comparative estimating)

Predetermined motion time systems 
(PMTS)

We will now turn our attention to time study as a work measurement technique.  We will 
look at the defi nition of and prerequisites for time study and the equipment used in time 
study, and conclude with the basic time study procedure.

14.2  DEFINITION OF TIME STUDY

Kanawaty (1992:265) defi nes time study as "a work measurement technique for 
recording the times of performing a certain specifi c job or its elements carried out 
under specifi ed conditions, and for analyzing the data  so as to obtain the time 
necessary for an operator to carry it out at a defi ned rate of performance".
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The time study must be recorded by direct observation using a time measuring device 
(stopwatch), and must include the ratings for individual elements.

Time study is one of two direct work measurement techniques available to the work 
study offi cer, and is designed to measure tasks that are repetitive in nature, that is, tasks 
in which the main activity or a group of activities occur time after time. 

Time study may be applied to work cycles of short or long duration.

   Time study has to do with tasks of a highly repetitive nature.  It is not suitable 
for tasks that constantly change, and are non-repetitive in all aspects – in such an 
instance, one of the other techniques should rather be considered. 

   In many cases, however, some elements of a task occur repeatedly and they may be 
measured with the help of time study.  This commonly happens in an administrative 
environment.

Let's now move on to the prerequisites for the use of time study.

14.3  PREREQUISITES FOR THE USE OF TIME STUDY

One very important characteristic of time study is that:

As the number of observations of a specifi c activity increases, the accuracy of 
the results increases accordingly.

This simply means that the more observations that the work study offi cer makes, the 
more accurate the standard time will be.  If applied correctly, the time study technique 
makes it possible to establish time standards with a high level of accuracy.

To maintain a high level of accuracy, which ensures an effective time study, there are 
certain prerequisites that a task must comply with.  These are:

1 The task being studied must be of a repetitive nature and must be repeated a 
suffi cient number of times during the study until the required level of accuracy has 
been reached.

2  Clear specifi cations of the method to be used, where the task should start and 
end as well as details concerning the materials, equipment and working conditions 
should be available before the time study can begin.

3  The employee (operator) must be fully informed about the study and its purpose.

4  The amount of relaxation and other allowances for the task being studied must be 
calculated accurately.

5  The rating of the task being studied must be determinable within reasonable 
limits.
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If the task being studied does not meet all the abovementioned requirements, another 
work measurement technique should rather be used to determine the work content.

In order to carry out time studies, certain items of equipment are essential.

14.4  TIME STUDY EQUIPMENT

Before we look at the actual steps or procedures involved in carrying out a time study, it 
would be a good idea to look at the basic equipment a work study offi cer would need for 
this purpose.

This equipment could also be used in carrying out other work measurement techniques. 
A stopwatch, for example, is essential in all the other work measurement techniques.

The items of equipment I will be discussing with you here are:

  a stopwatch;
  a study board; and
  time study sheets.

Other equipment is required from time to time to obtain data relating to the work being 
measured.  This equipment includes:

  a computer for the analysis of studies and record keeping;
  a calculator;
  a reliable wall clock for recording the start and finish times; and
  measuring instruments such as a measuring tape and ruler.

14.4.1  Types of stopwatch

The stopwatch is certainly the most common instrument used to determine the duration 
or an element of a task.  Although a normal wristwatch or wall clock can be used, neither 
has the required accuracy.

In practice, there two main types of stopwatch in general use for time study, namely 
mechanical and electronic stopwatches.  Let's look at these two types in turn.

Electronic (digital) stopwatches

Stand-alone stopwatch This digital stopwatch is by far the most 
accurate stopwatch available to the 
management services practitioner today.

Electronic study board This features a stopwatch attached to 
the study board.
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Mechanical stopwatches

Fly back (decimal minute) This stopwatch used to be the most 
popular stopwatch in use prior to the 
introduction of the digital stopwatch.

Non-fl y back This is controlled by pressure on the 
winding knob.

Split-hand Pressing a secondary knob causes one of 
the hands to stand still, while the other 
continues to measure time.

time

start stop
reset

A

B C D

Figure 14.1  Digital stopwatch

Figure 14.2  Fly back (decimal minute) stopwatch

We'd like to give you a little more information about the fl y back (decimal minute) 
stopwatch and the continuous split-hand stopwatch.

A =  Push button causes the hands 
to return to zero position.

B =  Setting button.  If this button 
is pressed, the long and short 
hands will start moving.
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14.4.1.1  Fly back (decimal minute) stopwatch

While the normal watch is divided into 60 equal sections, each part representing one 
second, the dial of the fl y back (decimal minute) stopwatch is divided into 100 equal 
sections.  The advantage is obvious:  each second can immediately be divided into 
fractions of a second.

This type of stopwatch is also known as the centiminute stopwatch.

The large dial of the stopwatch in fi gure 14.2 is divided into equal sections of 1/100 of a 
minute and each revolution of the long hand represents 1 minute, while the small hand 
does one revolution every 30 minutes.  The small auxiliary dial is therefore divided into 
equal sections of 1 minute.

   The stopwatch is started and stopped by pressing knob B. 

   If knob A is pressed, the short and long hands move back to zero and immediately 
start moving again.

The difference between the normal "second" stop watch and the "centiminute" stop 
watch is better explained by the following example:

EXAMPLE

Let's say the duration was determined by using a stopwatch that records in seconds:

Time recorded:  1 minute, 21 seconds.

To calculate the standard time, this time must be expressed in fractions of a minute.

Therefore:

1 minute/60 secods = 0,016666 minutes
i.e.  1 second = 0,016666 minutes

Then:

1 minute, 21 seconds = 1 + 21
         60

 = 1,35 centiminutes

If you use a centiminute stopwatch, this value will be displayed directly on the big dial and 
will be available immediately, so you will not have to do the calculation manually or use a 
calculator.  Each of the 100 equal sections of the centiminute stopwatch represents 0,01 
minutes.
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ACTIVITY

Look at the examples below and see if you can convert the times recorded in 
minutes and seconds into centiminutes.

Time
(minutes and seconds)

Time
(centiminutes)

2,35

3,19

4,33

5,57

Let's now take a brief look at the two types of time-measuring technique.  They are:

Fly back timing Continuous timing

 With fl y back timing, the hands on the 
stopwatch are moved back to zero at 
the end of each element.

With continuous timing, the stopwatch 
keeps on going and the readings are 
recorded at the end of each element.  
Here the hands are not moved back to 
zero at the end of each element.

14.4.1.2  Continuous split-hand stopwatch

Figure 14.3  Continuous split-hand stopwatch

A =  Push button to swing hands back to 
zero.

B =  Setting button.  If this button is pressed, 
the long and short hands will start 
moving.

C = Push button to stop two long hands.
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This type of stopwatch differs from the fl y back type in that it has two long hands (usually 
one black and one red hand) and has a third push button.  Figure 14.3 illustrates a 
continuous split-hand stopwatch.

If only buttons A and B are used, as indicated in fi gure 14.3, this stopwatch has the same 
function as the fl y back type illustrated in fi gure 14.1.

The advantage of this type of stop-watch is that the work study offi cer does not need to 
keep an eye on the stopwatch when a reading has to be taken.  By stopping the red hand, 
he/she can read the time and record it in his/her own time.  When button C is pressed 
again, the red hand catches up with the black hand.

The continuous split-hand stopwatch is very suitable for continuous timing, especially if 
absolute accuracy is essential.

A high degree of skill is required to use these stopwatches in practice, and the work study 
offi cer must practise regularly in order to be able to operate these stopwatches.

Stopwatches are small and fragile items of equipment, and thus must be treated with 
care.  Let's now look at the handling and maintenance of stopwatches.

14.4.2  Handling and maintenance of stopwatches

Stopwatches are expensive and sensitive instruments and should be handled with 
care.  The following are a few important rules that should be adhered to in the care of 
stopwatches:

1 After the stopwatch has been used, it must be allowed to unwind to relax the 
tension on the spring.

2 Never over-wind the stopwatch.

3  Make sure that the stopwatch is fi xed securely to the time study board.  This will 
prevent it from falling and being damaged.

4  Before the stopwatch is used, ensure that the hands are synchronised and that 
they swing back to zero correctly.

5 Test the reliability and accuracy of the stopwatch before using it.

6   If a watch is broken or faulty, it should be sent to a professional watchmaker.  
Never try to repair it yourself.
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14.4.3  The time study board

A time study board is a simple fl at board, usually made from laminated wood or plastic, to 
which a time study sheet can be clamped.

Figure 14.4:  Time study boards

   It must be larger than the largest form used for recording information, e.g. A4 
standard size.

   It must have a clamp onto which a stopwatch can be mounted so that the manage-
ment services practitioner has a free hand to write. 

   For a right-handed person, the stopwatch should be clamped to the right-hand side 
of the board, and for a left-handed person, it should be clamped to the left-hand 
side.  In figure 14.4 above, two examples of time study boards are illustrated.

   The board must be designed so that it can be held comfortably and firmly against 
the body with one hand while the other arm is relatively free to write with and, if 
necessary, to turn the time study sheet over.

A time study board is not only useful for time studies, but may also be used to do any 
work study investigation which necessitates direct observation.

14.4.4  Time study sheets

The design of a time study sheet differs from organisation to organisation, just as the 
information to be gathered differs from organisation to organisation.  Time study sheets 
are usually standardised within an organisation to ensure that no important information is 
lost during a study.

Time study sheets must, however, contain certain basic information.  This information 
can be divided into four parts:
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 Information regarding the product, 
such as:

  the name of the product;

  the sketch or specification number;

   the part number if this is different 
from the sketch or specification 
number;

  the materials used; and

  the necessary tools.

Information regarding the study, 
such as:

  a sketch of the workplace;

   the study number;

   the name of the observer;

   the date of the study;

   the name and position of the 
person requiring the study;

   the time the observation starts and 
ends;

   the duration of the elements; and

   the performance rating of each 
element.

Information regarding the worker, 
such as:

  name;
  job title; and
  experience (if available).

Information regarding the results, such 
as:

  the basic time;
  allowances; and
   the standard or allowed time.

In many cases the information required is so comprehensive that more than one form is 
needed.

Kanawaty (1992:  272–279) gives a whole series of examples of forms that can be used in 
a time study.  These forms are of a general nature and will have to be adapted to meet 
the needs of the specifi c organisation.

The most commonly used time study sheets are:
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TYPE OF SHEETS DESCRIPTION

 Element breakdown sheet:
Figure 14.5

Used on study board:
 This is the sheet that the work study offi cer uses 
to record a breakdown of all the relevant elements 
with their breakpoints.

Top sheet:
See fi gure 14.6

Used on study board:
This is the top and introductory sheet on which 
all the relevant information about the study is 
recorded.

Continuation sheet:
See fi gure 14.7

Used on study board:
This sheet is used for further cycles of the study.  
This sheet contains only columns and rows and has 
space for the study and sheet number.

Time study analysis sheet:
See fi gure 14.8

Used in the offi ce:
 This sheet is used for analysing the results obtained 
during the study and the representative times for 
each element of the operation.

Study summary sheet:
See fi gure 14.9

Used in the offi ce:
This sheet is used to transfer all the selected 
times including the frequencies of the element's 
occurrences.

Analysis of studies sheet:
See fi gure 14.10

Used in the offi ce:
 This sheet shows the complete analyses of the 
time study to the point where the standard time is 
determined.
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Figure 14.5  Element breakdown sheet
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Figure 14.6  Time study top sheet
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Figure 14.7  Continuation sheet
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Figure 14.8  Time study analysis sheet



MNO2604

UNISA
306

Figure 14.9  Study summary sheet
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Figure 14.10  Analysis of studies sheet
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14.5  BASIC PROCEDURE FOR TIME STUDY

In unit 12 we identifi ed six basic steps in the procedure of work measurement.  Within 
the framework of these six steps, the basic procedures to be followed when doing a time 
study are as follows:

STEP NO. DESCRIPTION

1 Select

2 Record

3 Measure

4 Calculate

5  Obtain approval, implement and maintain the new standard

Let's take a closer look at what each of these steps involves.

Step 1:

SELECT

The task/tasks on which a time study has to be carried out.  
This step can be divided into three parts, namely:

Part 1:

 Determine which task or tasks should be the subject of a time 
study according to the instructions received.  Defi ne the task, 
giving as much detail as possible.

Part 2:

 Obtain permission from the person who issued the instruction 
to do a time study.  (The danger of resistance to stopwatches 
should not be ignored.)  The person who requested the time 
study should fi rst give his/her approval of all the circumstances 
surrounding the study before it is to be started.

Part 3:

 Select a suitably qualifi ed worker (average worker) to perform 
the task which must be measured.

Step 2:

RECORD

All relevant data regarding the process, procedure or task to 
be studied and defi ne it.  This step consists of the following:

(a) A provisional investigation to:

   obtain the co-operation of the supervisors and 
their subordinates;
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   study the work to obtain confi rmation of the 
instruction as mentioned in the above point;

   study the working conditions;

   identify and classify the elements of the task;

   determine the duration of the elements 
provisionally.  Elements of a duration of less than 8 
centiminutes cannot be measured easily; and

   determine the breakpoints of the elements.

(b) Defi ne the task:

 Included are elements, breakpoints, working conditions and 
equipment inspection.

Step 3:

MEASURE

The actual duration of each element, evaluate the pace at 
Which the worker carries out the activity (rating) and record it 
on the time study sheet.

 Proceed with the study until suffi cient readings have been 
obtained.

Step 4:

CALCULATE

The standard time or allowed time of the task.  This step 
consists of the following sub-steps:

(a)  Normalise the observed time by considering the 
performance rating to obtain a basic time.

(b)  Determine the selected basic time (SBT) for each 
element.

(c)  Calculate the average SBT per chosen unit (where 
applicable).

(d)  Calculate the relaxation allowance for each element.

(e)  Add the relaxation allowances to the SBT to get the 
allowed time per element.

(f)  Add all the allowed times to get the total allowed time 
for the task.

(g)  Calculate the contingency allowance where applicable.

(h)  Add the contingency allowance to the total allowed time 
to obtain the standard time for the task.
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Step 5:

OBTAIN 
APPROVAL, 
IMPLEMENT 
AND MAIN-
TAIN

The following will be of importance:

(a) Drawing up a work specifi cation

(b)  Approval of standard time from management, supervisor 
and workers concerned.

(c)  Publish standard time by issuing the time study summary 
sheet or the whole time study.

(d)  Ensure that implemented standard is maintained, and if 
necessary, is revised from time to time.

14.6  SUMMARY

This unit must be regarded as the introduction to carrying out a time study.  The purpose 
of this direct work measurement technique is to establish a standard time for a specifi c 
task, which not only enables the worker to evaluate himself/herself, but is also of 
incalculable value to management, especially as far as planning is concerned.

The basic equipment necessary to carry out a time study is a stopwatch, a time study 
board and pre-designed time study sheets.  The use of these will be discussed in detail in 
the following units.

In section 14.5 we identifi ed the basic procedures which should be followed when 
carrying out a time study.  The chronological sequence of these steps is of the utmost 
importance, and not one of these steps must ever be left out without thorough 
consideration.  In the following units, these steps will also be discussed in detail.

14.7  SELF-EVALUATION QUESTIONS

(a)  Defi ne the term "time study".  Why is it considered to be one of the most 
accurate work measurement techniques?

(b) Discuss the prerequisites for carrying out a time study.

(c)  Distinguish between the various types of stopwatch and indicate the purpose 
of each.

(d)  What type of information would you consider important when designing 
a time study sheet for your own company?  Give a brief description of the 
organisation for which you work.

(e) List the basic steps to be followed when carrying out a time study.
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to:

  carry out step 1 of a time study

   explain why it is necessary to obtain the employer's or supervisor's approval 
prior to the start of a time study 

   suggest reasons why it is necessary to gain the co-operation of the supervisors 
and their subordinates 

  carry out step 2 of a time study

   discuss the importance of carrying out a preliminary investigation of the tasks 
to be measured

   summarise the elements of the time study, determine the duration of the 
elements and identify breakpoints

15.1  INTRODUCTION

In this and subsequent units the basic procedure of time study, to which you were 
introduced in unit 14, will be discussed in detail.  At the end of this extended discussion 
you should be able to carry out a complete time study.  In this unit we will deal with the 
fi rst two steps of the time study procedure.  These are summarised in the table below.

STEP DESCRIPTION

1. SELECT The task/tasks on which a time study has to be carried out.

2. RECORD  All relevant data regarding the process, procedure or task to 
be studied and defi ne the task.

3. MEASURE The actual duration of each element, evaluate the pace at 
which the worker carries out the activity (rating) and record 
it on the time study sheet.

4. CALCULATE The standard time or allowed time of the task.

5.  OBTAIN 
APPROVAL, 
IMPLEMENT 
AND MAIN-
TAIN

Obtain approval of the standard time from management, 
supervisor and workers concerned.  Publish the standard 
time by issuing the time study summary sheet or the whole 
time study.  Ensure that the implemented standard is 
maintained and, if necessary, revised from time to time.
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15.2   STEP 1:  SELECT THE TASK/TASKS ON WHICH A TIME 
STUDY SHOULD BE CARRIED OUT

The fi rst step of a time study is to select and defi ne the task on which a time study should 
be carried out.  This fi rst step can be divided into three sub-steps, namely:

   Determine, according to the instruction, which task or tasks should be measured;
   Obtain the approval of the employer and/or supervisor;
   Select a suitable worker to do the task that has to be measured.

Let's look at each of these sub-steps in more detail.

15.2.1  Determine the task/tasks that should be measured

Generally speaking, there is not much opportunity for a work study offi cer to select and 
study a task in a factory or offi ce at will, and there is nearly always a reason why a certain 
task, process or procedure should receive attention.  Some of these reasons are:

(a) The task is a new one and has not been carried out before.

(b) The method has changed and a new standard time must be determined.

(c) A complaint has been received from a worker.

(d)  There seems to be a bottleneck within a certain process because the next process 
is idle.

(e)  There is a change in management policy, for example, in the implementation of an 
incentive policy.

If the purpose of a time study is to determine time standards, the study should be carried 
out only after the method study has been done.  The following reasons can be given for 
this:

(i)  If the work content of the task is not limited to a minimum, the established 
standard time will be unreliable.  The work content will most probably be reduced 
by the worker or supervisor at a later stage, and this causes an unfair standard to be 
established.

(ii)  A method study may result in the method being changed completely.  In such a 
case, a time study will not only be a waste of time, but may in fact increase the 
resistance of the workers to work study, as it will appear that the work study 
offi cer does not know what he/she is doing.

It is therefore clear that if method study does precede time study, time standards will 
most probably have to be redetermined at a later stage.  This re-determination of time 
standards causes anger among workers, especially where a wage incentive system is in 
operation.  Such a situation will also harm the relations between work study and the 
specifi c department.  You must therefore make sure that the method according to which 
the task is carried out is correct before the time study is started.  It is also best if a time 
standard concerns one specifi c method only.

A time study of a task may also be necessary in the following situations:
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  A preliminary study is required for use when developing a method;
  When two or more alternative methods are compared;
  When the costs of a specific process, method or procedure seem to be too high.

15.2.2  Obtain the employer's and/or supervisor's approval

The work study department renders a service mainly to management.  A work study 
offi cer therefore can be regarded as a staff functionary, responding to instructions from 
management or a specifi c supervisor.

It is therefore understandable that a time study or any other work study 
investigation can be started only after the approval of the specifi c manager or 

supervisor has been obtained.

Furthermore:

   It is not only good manners, but also establishes a good relationship between work 
study and the other departments within the organisation.

   When a work study officer approaches a supervisor or manager, he/she must 
inform the specific supervisor fully regarding the reasons for the study and how it 
will be carried out.

   The supervisor then not only knows what the work study officer's activities in the 
department will involve, but he/she can also provide the work study officer with 
valuable information concerning the task that has to be measured.  This would 
include information such as when the task will be carried out; which worker, in 
the supervisor's opinion, is an average worker; whether the existing method is 
standard; and whether the conditions under which the study is being performed are 
normal.  All of this can save a considerable amount of time.

   As soon as the work study officer is accepted by the department, the department 
becomes accessible to him/her, and there may be an agreement affording him/her 
free access to the department for the full duration of the study or investigation.

   An informal approach of this kind should be followed only where a good 
understanding exists between the workers and their supervisor and the work study 
officer.  If that is not the case, a more formal approach would be better.

For the sake of good relationships, there is, therefore, one rule that should never be 
broken.  It is:

DO NOT START A STUDY IN A DEPARTMENT OR APPROACH A WORKER 
(OPERATOR) WITHOUT THE PERMISSION OF THE SUPERVISOR!!!

15.2.3  Select a suitably qualified worker to carry out the task

By "a suitably qualifi ed worker", I mean an average worker.
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ACTIVITY

Review the previous units and defi ne an average worker.

15.3   STEP 2: RECORD ALL RELEVANT DATA CONCERNING THE 
TASK AND DEFINE THE TASK

This step occurs simultaneously with step 1, and should be regarded as a continuation of 
the communication established in step 1.

This step consists of the following:

A. A preliminary investigation to:

1.    obtain the co-operation of the supervisor and his/her subordinates;

2.    study the work and obtain confirmation of the instruction as described 
in step 1;

3.    study the working conditions;

4.    identify the elements of the task;

5.    make a preliminary calculation of the duration of the elements;

6.    determine the breakpoints of the elements.

B.  Defi ne the task, elements, work methods, breakpoints, working 
conditions and equipment in detail.

15.3.1   Carry out a preliminary investigation of the task/tasks to be 
measured

The preliminary investigation is important in that it will determine whether a time study is 
applicable, and if so, the following decisions will have to be made:
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   How must the process or procedure be divided into tasks? 
   Is it necessary to divide tasks into elements, and if so, how must this be done?
   How can the elements be divided into motions?

Sections 15.3.1.1 to 15.3.1.4 will deal with some important aspects of the preliminary 
investigation.

15.3.1.1  Obtain the co-operation of the supervisors and their subordinates

In section 15.2.2 we emphasised how important it is to obtain the supervisor's co-
operation, and how to go about this. Please remember the rule that a study must never 
be started in a department without the approval of the supervisor.

The time has now come to approach the worker (operator) on whom the study will be 
carried out.

   If the work study officer and the worker do not know each other, or if a new 
project is started, it is essential that the supervisor should introduce the relevant 
worker(s) and the work study officer, and it must then be explained to the worker 
what the investigation entails.

   If the supervisor does not offer to make this introduction and provide the necessary 
explanation, the work study officer should insist.  This is really important, since the 
workers need to be aware that the project or study is being done with the approval 
of the supervisor.

   As soon as the workers have been informed about the project or investigation 
and what it entails, the interaction between them and the work study officer can 
become more informal.

   With each successive investigation, it is important that the work study officer should 
make his/her presence known.

   Under no circumstances may a time study be carried out on a worker without his/
her knowledge.

   Work study has nothing to hide and it is the responsibility of both the work study 
officer and the worker to establish objective co-ordination.

This brings us to the next rule:

DO NOT BEGIN A STUDY OR PROCEED WITH IT WITHOUT THE 
WORKER’S (OPERATOR’S) KNOWLEDGE!!!

   Each time the work study officer and worker come into contact, the work study 
officer must endeavour to set the worker at ease.

   The work study officer should again explain the purpose of the study to the 
operator, and emphasise that he/she must work at a normal pace, and not speed up 
just to make an impression.
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   Valuable information can also be obtained by asking the worker (operator) what 
he/she thinks the most difficult parts of the task are, and how he/she feels the task 
should be carried out.

   In most cases an operator will settle down after a few minutes and the fact that he/
she is being observed will no longer bother him/her.

   If a worker is nervous, do your best to calm him/her down – you may achieve this 
by stopping the study temporarily.  In some cases workers will not be able to shake 
off their nervousness, and it may be so severe that the task cannot go on.  In that 
case, it would be best to stop the study completely.

   In contrast with this, some workers will purposely work more slowly and try to 
force a longer standard time.  Again, in such a case, it would be better to stop the 
study.

   The supervisor can be a great help in cases where the study has to be halted.  A 
possible solution is to select another operator who does the same work.  No 
matter what happens, never kick up a row.  It will only aggravate the 
situation.

   A worker purposely trying to bluff the work study officer can be a nuisance. 
Generally speaking, it is quite easy to tell when a worker is trying to do this, 
because it is difficult for a qualified worker to maintain a slower pace than he/she is 
used to.

   In such a case, be patient and use the reading from the stage where the element 
times are reasonably constant.  Again, remember not to kick up a row.

   Much has been said about whether and where the work study officer should sit or 
stand during a study.  If the worker sits and the work study officer stands, this may 
create too formal an atmosphere, some experts say. 

   If the work study officer sits down, this creates an informal atmosphere – which 
may be too informal in many instances.  There is no definite rule in this regard, and 
everything will depend on what is customary within the organisation, the type of 
work being studied, the duration of the observation, and the work study officer 
himself/herself. 

   However, if an operator stands when working, the work study officer should also 
stand.

   It is generally a good idea for the observer to take up a position about two metres 
in front of the worker. 

   All movements related to the performance of the task must be clearly visible.  If the 
task involves walking, the observer should not be in the worker's way.

   The work study officer must place and hold the time study board on his/her 
forearm in such a way that the stop watch is in line with the performance.

   There should be the minimum of eye movement between the performance and the 
stop watch.
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15.3.1.2   Study the work and obtain confi rmation of the instruction as described 
in step 1

   As in the case of a method study, confirmation of the instruction must be obtained 
before the work is actually measured.

   Such an investigation places the problem or study in perspective and determines 
the desirability of an investigation or study.

   It has been determined in many cases that the problem, as observed, is only a 
symptom of the reality.  During the preliminary investigation, you must be certain 
that the real problem is identified, analysed and defined.

It will serve no purpose to carry out a time study on a task if the method, 
process or procedure is completely wrong.

15.3.1.3  Study the working conditions

   Just as you must make sure that the method is correct, you also need to evaluate 
the working conditions in which the job is carried out.  Important aspects are 
comfort, lighting, accessibility and especially the condition of the equipment being 
used to carry out the task.  The worker must also be motivated to do the work.

   The study should not be continued if there is any doubt whatsoever concerning 
any of these factors, or other working conditions that may influence the worker's 
performance.

15.3.1.4   The division of a task into elements, choice of breakpoints, and 
classifi cation of elements

   The careful selection of elements and breakpoints for a time study determines to a 
large extent how successful the work measurement (time study) will be.

This is why a preliminary investigation is so important.

   The work must be studied first and discussed with the supervisor and worker 
concerned.  The importance of the preliminary survey cannot be emphasised 
enough.

   It seems senseless to divide a task into elements if it seems easier to measure 
the task as a whole.  However, it is not the measuring of the work, but rather 
the evaluation of the worker's performance that causes problems if the work is 
measured as a whole.

   The worker's pace and efficiency fluctuate constantly, and to make one 
performance rating of the total performance is an impossible task.

   It is therefore necessary to divide the task into elements and to measure these 
separately.

Just to refresh your memory: we defi ned an element as a subdivision of a task that 
consists of homogeneous movements, the duration of which may be measured by means 
of a stop watch.
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This is the procedure for element selection:

Step 1:
Study the work:

A thorough knowledge of the work and the relevant factors must 
be obtained.

 Method study is ideal for this purpose.  If a method study has not 
been done, the work study offi cer must make a study of the work 
before he/she starts the measuring.

Step 2:
Do a preliminary 
division

Divide the task into parts of similar movements.  The relative 
pace of, for example, hand movements and walking are so 
different that performance rating would be extremely diffi cult if 
they were grouped together in one element. 

 Combinations of different movements cannot be avoided 
altogether, but a careful selection will eliminate impractical 
combinations.

Step 3:
Determine the 
duration of the 
preliminary 
divisions

Measure the duration of each preliminary grouping of activities to 
ensure that the grouping is indeed measurable.

The work performance must also be rated and considered to 
determine the measurability of the element, especially against a 
high performance rating.  The ideal is to choose elements of 10 to 
20 centiminutes.

As soon as the appropriate divisions have been made, the various 
divisions are accepted as elements.

Step 4:
Classify the 
elements

(i)  Classifi cation has to do with the nature of the work 
content.

  There are two types of element:

   Constant elements: where the content of the work 
stay the same; and 

   Variable elements: where the content changes 
from element to element. (Variable elements are 
sometimes variable simply because there is not a 
standardised work method.  If a proper method study 
is done, these so-called variable elements will, in 
many cases, change to constant elements.)

(ii)  These two types of element may occur either during each 
work cycle, or periodically.

(iii)  Constant elements are represented by the letter "C", and 
variable elements by the letter "V".
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  When the element occurs periodically the letter "P" is 
added to the identifi cation, for example "CP".

(iv) When this classifi cation is done:

   Constant elements can be measured by means of a 
minimum number of observations;

   Variable elements can be isolated and studied 
separately; and

   The times for elements occurring periodically can be 
determined and added in the correct relation to the 
rest of the elements in the task cycle.

Step 5:
Investigate 
the variable 
elements

The reason for the variation in the variable elements must now 
be determined.  If the variation is caused by the worker not 
following the standard procedures and methods, this situation 
must be rectifi ed.

The element will then be classifi ed as "constant".

Step 6:
Determine 
appropriate 
breakpoints

A breakpoint is a defi nite point in time that indicates the end 
of one element and the beginning of the next.  Breakpoints 
must always be chosen to occur at the end of a movement (or 
therblig).

If possible, audible sounds in the process must be regarded as 
breakpoints for elements.

15.3.2   Define the task, elements, work method, breakpoints, 
working conditions and equipment

After all relevant information concerning the task, procedure or process has been 
gathered, it must be recorded correctly.

Time study observation sheets have been designed for recording all relevant information 
concerning the task being studied.  If no provision has been made for certain important 
information, this information can be added to the time study sheet as an appendix.

The need for a detailed and accurate description of the task, elements, 
breakpoints, work methods, equipment and working conditions 

cannot be emphasised enough.

 In practice the standard time determined for the work performance may later seem 
unrealistic.  The reasons for the problem may become clear during the process of 
describing the task, elements, breakpoints, work method, equipment and working 
conditions necessary for a time study.
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The classifi cation of the various elements must be indicated in brackets at the end of each 
element description.

The time study sheets also make provision for a sketch of the workplace in which the 
task being observed is carried out.  A sketch of the workplace is essential for future 
reference and must be completed as accurately as possible.

15.3.3  Practical example of element division for a task

In unit 13, section 13.6, we used the example of a worker hammering nails into a wooden 
beam.  The work cycle was described as:

Work cycle Description

1st Pick up fi rst nail and position it.  Hammer nail into beam.

2nd Pick up second nail and position it.  Hammer nail into beam.

3rd Pick up third nail and position it.  Hammer nail into beam.

In the discussion that follows, we will analyse this simple task in detail according to the 
procedures for element division.

Step 1

Study the task to be measured to obtain a proper knowledge of the work and the 
factors concerned.

  A procedure and method study is particularly useful for this purpose.

   Make sure that all factors are included in the sample. 

   In our example, the worker would definitely require more nails, or would 
possibly have to wait for the positions of the nails to be marked off.

Step 2 

Make a preliminary division of the task into similar movements. 

In our example the following movements could possibly be identifi ed:

(i) Hand moves to nail.
(ii) Grasps one nail.
(iii) Hand with nail moves to beam. 
(iv) Positions nail.
(v) Grasps hammer.
(vi) Hits the nail.
(vii) Step (vi) is repeated an average of fi ve times.
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(viii) Puts hammer down.
(ix) Hand moves to nail, and so on.

Step 3

 Determine the duration of the preliminary grouping by using a stop watch to 
measure each of these homogeneous movements.

   It will soon become clear that it is virtually impossible to measure one of these 
seven steps, record the duration and performance rating, and simultaneously 
evaluate the next step.  The first question requiring an answer is:

Why must the hammer be put down time and again?

   Procedure and method study will eliminate steps (v) and (viii).

   Driving in the nail, from the first tap to the last blow, is homogeneous, and these 
movements may be grouped together (combination of steps (vi) and (vii)).

   The duration of each of the remaining steps is so minute that they would have 
to be grouped together in order to make any sense at all.

   You will note that up to now, neither the length of the nails, nor the weight of 
the hammer has been mentioned. Presume that the task requires the worker 
to drive in a nail of 25 mm, then a nail of 100 mm, and then one of 152 mm in 
succession.  Assume that the undertaking buys the nails in bulk in order to save, 
and that the nails are not sorted.

   Method study has shown that nails of 127 mm satisfy the minimum 
requirements of this task.  The cost of the length of nail should be related to 
the time it takes the worker to take one nail and place it in position, against the 
selection of the correct length of nail, which was necessary according to the old 
method.

   Although the new method is accompanied by a slight increase in the cost of 
materials, the cost of labour has come down to such an extent that it more than 
compensates for this increase.

   The reason why the worker repeatedly took up the hammer and put it down 
was that he/she was using two hammers (one of 0,68 kg and one of 1,8 kg). 
Method study has shown that a hammer of 1,14 kg appears to be the most 
suitable for the given task.

   The final elements chosen ought to last about 10 to 30 centiminutes each.  See 
figure 15.1.
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Step 4

 Classify the elements according to the nature of the work content of the 
element.

There are mainly three kinds of element:

(i) Constant elements

  With these elements, the work content remains the same on repetition.  The 
following are some examples:

  The starting of an engine;

   Measuring the diameter of a cylinder; and

   Setting up a particular cutting instrument on a lathe.  In our example of the 
nail being driven into the beam, it will be the act of picking up the nail.

(ii) Variable elements

  These are elements where the work content changes on repetition from one 
case to another.

   In the example we have been using, a variable element would be driving in 
the nails (we have no control over the hardness of the wooden beams).

   The abovementioned elements can occur either during each work cycle, 
or periodically.

(iii) Periodic elements

  These are elements which do not appear in every work cycle: they could 
assume a regular pattern (after, say, every fi fth cycle) or a fl uctuating pattern 
(say, after the second, the third, and then the eighth cycle).

  The work content of these periodic elements could be constant or variable, for 
example:

   the worker receives instructions; adjusts the machine; sharpens his/her 
pencil;

   the worker hammering in the nail moves to a different position after each 
fi ve nails he/she has driven in (a regular periodic element), or when he/she 
is required to draw nails from stock (a variable periodical element – the 
nails are issued in lots of 1 kg, and the quantity varies from issue to issue).

Step 5

Determine defi nite breakpoints.

 A breakpoint was defi ned in chapter 4, but let's defi ne it here again.  A breakpoint is a 
defi nite point in time which indicates the end of one element and the beginning of the 
next.
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Elements often "select" themselves when logical divisions of activities are used as a 
basis for that purpose.  You should always select a measurement point in such a way 
that it occurs at the end of a movement.

   In the example we have been using an audible sound, made when the hammer 
strikes the nail for the first time, would be a very suitable measurement point.

   The element that follows is the driving in of the nail, but its end is not clearly 
defined.

   If we select its end with a measurement point of "hammer connects with nail 
for the last time", we are constantly in doubt – is this the last blow, or will it be 
followed by another? If it were the last blow, it would be too late to read the 
duration on our stop watch, and the observation of the element would have 
been useless. 

   A more definite measurement point would be "hand grasps nail".

 If we refer to fi gure 14.1, then point A would be the breakpoint "hand grasps nail" and 
B would be "hammer connects with nail".

Step 6 

Defi ne the elements in logical sequence.

 Defi ning the elements and arranging these in a logical sequence are an important part 
of the step.

 Here you should bear in mind that the description is important, since the time 
measurement and the determination of a standard are applicable only to those specifi c 
elements.  In this connection, it is better to give a detailed description rather than to 
generalise.

Avoid vague descriptions such as: Rather formulate specifi c 
descriptions such as:

  Takes up part.

  Takes up soldering iron.

  Drills hole.

  Takes up screwdriver.

  Takes up nail.

  Drives in nail.

   Takes up part No.  W504 from 
container No. 5.

    Takes up 200 Watt soldering iron 
from container.

    Drills hole 3 mm in diameter to 
depth of 12 mm.

    Takes up No. 1 standard 
screwdriver.

    Takes up 127 mm nail from 
container No. 2.

   Drives a 25 mm nail into a 100  
100 mm pine beam by means of a 
1,14 kg claw hammer.



327

WORK STUDY

UNISA

 If you compare these two lists of descriptions you can clearly see the confusion that 
could arise if a new time study offi cer were to use the fi rst list, or even if the time 
study offi cer who compiled it were once again required to use the observations some 
time later. 

 It is well worth taking the time to be specifi c and to give careful, detailed 
consideration to every element.

 The stage has now been reached when this element division can be recorded on the 
time study observation sheet for observation and recording the duration.

Figure 15.1  Element breakdown sheet for hammering in a nail into a wooden beam
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15.4  SUMMARY

Steps 1 and 2 as discussed in this unit may be regarded as the preparations before the 
duration of the elements can be observed and recorded.

As in method study, this preparation is very important because it determines not only 
the desirability of the study, but also the gathering and recording of relevant information 
concerning the task.  During this phase, the work study offi cer also makes contact with 
the supervisor and worker for the fi rst time. 

This fi rst contact, which requires extreme tact on the part of the work study offi cer, will 
also determine the future interpersonal relationship between the work study offi cer, the 
supervisor and workers.  Remember that the success of a time study or any other work 
study investigation depends to a large extent on the co-operation of those involved, from 
top management down to the worker.

15.5  SELF-EVALUATION QUESTIONS

(a)  Step 1 of a time study has three sub-steps.  Discuss these three sub-steps in 
detail.

(b)  Why is the co-operation of the supervisor and worker so important when 
carrying out a time study?

(c)  What will you do to divide a specifi c process or procedure into tasks and the 
tasks into elements? Give your own practical example to substantiate your 
answer.

(d)  The second part of step 2 of a time study consists of the description of the 
task.  Provide information concerning a time study that you have done yourself 
and record it on the time study sheet supplied in fi gures 14.5 and 14.10.
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to:

   use a time study sheet

   explain where the observer (work study officer) should be during the 
investigation

   state what is to be measured and what is to be recorded 

   discuss the measurement of short and long elements in a study

   distinguish between the various time measurement techniques

   discuss the determination of the scope of the investigation

16.1  INTRODUCTION

In the last unit, we looked at steps 1 and 2 of the basic procedure of time study.  The 
stage has now been reached when the duration of the elements, as identifi ed and defi ned 
in step 2, is actually measured, rated and recorded.  These are steps 3 and 4.  Although 
measuring the duration of elements and assessing performance may occur simultaneously, 
I will discuss these two concepts separately.

In this unit, we will again have a look at a time study sheet, where the observer should be 
during the study, what should be measured and recorded, how the different types of stop 
watch may be used to time the elements (timing methods), and determining the scope of 
the study.

To orient yourself, have a look at the table below to see what we have already covered, 
and where we are at present.

STEP DESCRIPTION

1. SELECT  The task/tasks on which a time study has to be carried 
out.

2. RECORD All relevant data regarding the process, procedure or 
task to be studied and defi ne the task.

3. MEASURE  The actual duration of each element, evaluate the pace 
at which the worker carries out the activity (rating) and 
record it on the time study sheet.

4. CALCULATE The standard time or allowed time of the task.
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STEP DESCRIPTION

5.  OBTAIN 
APPROVAL, 
IMPLEMENT 
AND MAINTAIN

Obtain approval of the standard time from management, 
supervisor and workers concerned.  Publish the 
standard time by issuing the time study summary sheet 
or the whole time study.  Ensure that the implemented 
standard is maintained and, if necessary, revised from 
time to time.

16.2  TIME STUDY OBSERVATION SHEET

In step 2, all the information concerning the task was recorded on the time study sheet.  
This includes a detailed defi nition of the elements of the task.

On the time study observation sheet, provision is also made for recording the following:

   The number and a brief description of the element;
   The performance rating;
   The observed (real) duration of the element;
   The basic time; and
   The total basic time.

Refresh your memory by having another look at fi gure 14.6.

16.3   WHERE THE OBSERVER (WORK STUDY OFFICER) SHOULD 
BE DURING THE TIME STUDY

I'm sure you remember that we dealt with this in unit 15.  We said that it is generally a 
good idea for the observer to take up a position about two metres in front of the worker.  
All movements related to the performance of the task will then be clearly visible.  If the 
task involves walking, the observer should not be in the worker's way. 

The work study offi cer must place and hold the time study board in such a way on his/
her forearm that the stop watch is in line with the performance.  There should be the 
minimum of eye movement between the performance and the stop watch.

16.4  WHAT IS TO BE MEASURED AND RECORDED?

16.4.1  Information that needs to be recorded

The following must be recorded during the study:

(a) The numbers of the elements;

(b)  The performance ratings,

(c) The actual measured times of the elements;
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(d) Ineffective times (IT)

  These are the times when the worker works so slowly that it would be unrealistic 
to record the measured times.  In such a case, the performance rating would be 
below 60.  All idle time, or times when the worker carries out actions not related 
to the work, would be recorded as ineffective time;

(e) All foreign elements (FE)

  Foreign elements would include things like consultations.  Foreign elements most 
probably did not occur during the preliminary survey, but cannot be ignored now.  
After the study has been completed, the foreign elements must be discussed with 
the worker and, if necessary, with the supervisor;

(f) Waiting time (WT)

  Unexpected interruptions during the work cycle, for example when stock runs out 
or equipment breaks down, are referred to as waiting time.  The worker is idle 
during waiting time;

(g) Time elapsed before the study (TEBS);

(h) Time elapsed during the study (TEDS)

  When the observer has to stop the study for a few minutes, that time is referred 
to as time elapsed during the study.  This time must be recorded. An interruption 
longer than 15 minutes should rather be regarded as an interval between two 
separate studies;

(i) Time elapsed after the study (TEAS)
  Recording the TEBS, TEDS and TEAS is important for the total measuring process.

ACTIVITY

Study the information supplied above and write down what the following 
abbreviations stand for:

Abbreviation Meaning

IT

FE

WT

TEBS

TEDS

TEAS
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16.4.2  Procedure for recording information

In all time studies, it is customary to carry out an independent test on the full duration 
of the study.  A wristwatch, another stop watch or a wall clock may be used for this 
purpose.

   As soon as the work study officer walks into the workshop or workplace, he/she 
presses his/her stop watch and on the time study observation sheet records the 
time of day reflected on his/her wristwatch or the wall clock. 

   With the stop watch running, he/she walks to the workplace where the time 
study is to be carried out and prepares to observe the elements of the task to be 
observed. 

   As soon as the first element of the first cycle to be measured starts, the time on 
the stop watch is recorded and the arm is swung back to zero by pressing the push 
button of the stop watch. 

   This time is known as the time elapsed before the study (TEBS).

   As already mentioned, interruptions do occur during the recording of the duration 
of the elements.  The duration of these interruptions must also be recorded and is 
known as time elapsed during the study (TEDS).

   As soon as the last element of the last cycle is recorded, the work study officer 
thanks the worker and supervisor for their co-operation, walks to the wall clock 
and records the time reflected by the wall clock as well as the elapsed time 
reflected by the stop watch. 

   The period between the last element and the point at which the time on the wall 
clock is read is known as the time elapsed after the study (TEAS).  The two times 
read from the wall clock or wristwatch before and after the study are known as 
check times, and the difference between these two times is called the elapsed 
time.

   To test the time study, the TEBS, the TEDS, the element times and the TEAS are 
added together.  In theory the sum of these times should equal the elapsed time, 
but in practice this will not be the case due to the time lost through fly back timing. 

   Time is lost when the hands of the stop watch are flicked back to zero at the end of 
each element.  The difference must not be more than 2%.

16.5  MEASURING SHORT AND LONG ELEMENTS

16.5.1  Short elements

In some cases elements are so short that their duration and performance rating cannot be 
recorded, and the next element cannot be observed properly either.  In such cases one of 
the following two strategies may be applied:
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(a)  Arrangements may be made to have the short elements repeated a number of 
times.  The total time is then measured and divided by the number of times the 
element was repeated.  The performance rating (which we will discuss later) is 
done on the basis of 25-centiminute periods; or

(b)  If the performance rating stays constant during the work cycle, the duration of 
short elements can be determined by subtraction.

EXAMPLE

When the time for element no. 1 in a cycle of 4 elements is required:

   The total time is recorded for elements 1 to 4, and 

   the total time is recorded for elements 2 to 4. 

   The second time is subtracted from the first, and the difference will then be 
the time for element no. 1.

16.5.2  Long elements

Where elements are longer than 25 centiminutes and cannot be subdivided effectively, 
performance rating must be done on the basis of 25-centiminute periods.

   In practice, opinions concerning the sub-division of long elements differ widely.

   Experts who support rating on the basis of 25-centiminute periods state that 
a worker cannot maintain the same pace for longer than approximately 25 
centiminutes.

   Productivity South Africa (PSA), (the old NPI) differs, however, stating that it is 
unrealistic to rate short elements and suggesting that if the work cycle of a task 
is not too long, the workplace, the task and the worker (operator) should be 
evaluated and rated as a whole.  This means that a rating should be made per cycle, 
or a single rating should be made of the study as a whole.

There is no set rule governing when or how many times a worker must be rated when 
carrying out a task.  Each task should be regarded as unique and a work study offi cer can 
be led by his/her experience, knowledge and factors such as the worker's training, his/her 
state of mind, the degree of diffi culty of the task, the working conditions and equipment. 
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ACTIVITY

Write brief notes on your understanding of short and long elements. Substantiate 
your answer with examples from your place of work.

16.6  TIME MEASUREMENT TECHNIQUES

In unit 14, section 14.4.1, we discussed three types of stop watch.  We also briefl y 
mentioned the two timing techniques, namely continuous timing and fl y back timing.  
Let's explore these two techniques in more detail.

16.6.1  Continuous timing

In continuous timing the watch is allowed to go on running.  The accumulated times of 
elements, as they are completed, are recorded.

   To obtain the individual element times, the successive recorded times are later 
subtracted from one another. 

   The hands of the stop watch are therefore not moved back to zero after the 
completion of each element. 

   The disadvantage of this method is the time-consuming calculations that have to be 
done after the study to determine individual element times.
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EXAMPLE

Element Stop watch reading after 
each element (in minutes)

Duration of elements 
(in minutes)

1 0,21 0,21 (0,21–0)

2 0,56 0,35 (056,–0,21)

3 1,32 0,76 (1,32–0,56)

4 1,53 0,21 (1,53–1,32)

16.6.2  Fly back timing

In fl y back timing the short and long hands of the watch are moved back to zero after 
each element has been completed.

   At the end of each element the duration of the element is therefore observed and 
recorded and the hands moved back to zero immediately by pressing button A as 
shown in figure 14.2.

   The advantage of this method is that the durations of elements are immediately 
available and no calculations need to be done afterwards in order to determine the 
individual element times.

Fly back timing, especially when very short elements must be timed, has one important 
disadvantage:

Each time the hands are moved back to zero, time is lost.  This lost time has been 
determined to be 0,001 minutes.

The effect of this on short elements can be seen in the following example:
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EXAMPLE

Let's look at the following two scenarios:

Let's say that the time of a short element is 0,15 minutes.

If 0,001 minutes are lost with each fl y back to zero, the percentage of time lost 
will be 0,67%.

0,001  100 = 0,67% – which will be a considerable watch error.
 0,15

However, if the duration of an element is 1,5 minutes, the percentage will be 
0,067%, which is not as substantial as the previous example.

0,001  100 = 0,067% – a much lower fi gure.
 1,5

Fly back timing should therefore be used only when the element times are reasonably 
long.

ACTIVITY

Consider the example of continuous timing above and complete the following table:

Element 
element

Stop watch reading after 
each (in minutes)

Duration of elements 
(in minutes)

1 0,52 0,52 (0,52–0)

2 0,83  (     –     )

3 1,66  (     –     )

4 2,07  (     –     )

5 2,23  (     –     )

16.7  DETERMINING THE SCOPE OF THE STUDY

Like all work measurement techniques, time study in fact consists of sampling, and as 
with all sampling techniques, the accuracy of the study will be determined by the degree 
to which the fi nal element times represent the real element times.  The accuracy of the 
fi nal element times will therefore depend to a large extent on the size of the "sample" 
being used in the time study, as well as the number of observations or cycles.
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In time study certain basic principles determine the number of observations and 
therefore also the accuracy of a time study.  These principles are as follows:

(a)  The number of cycles to be observed is in direct relation to the variation of the 
element times of the task 

  This means that the duration of a specifi c element may differ considerably from 
observation to observation.  For instance:

   if the worker must fi nd the nail of the correct size in a container of nails of 
different sizes, or

  where an instrument must be calibrated, or 

  where tolerance differences make the assembling of parts diffi cult.

  In such cases, the duration of the same element can differ considerably and more 
observations will therefore be necessary than in the case of standardised conditions.

(b)  The number of cycles observed will be determined by the level of accuracy 
required

  The level of accuracy will be determined by the number of people involved in the 
task and how often the task must be carried out. 

  It is obvious that if a group of workers carry out a specifi c task on a permanent 
basis, the organisation can benefi t only if an accurate time study has been done.  A 
standard time obtained in this way will also be more acceptable to the workers 
concerned.  However, there is little sense in carrying out a lengthy study to achieve 
absolute accuracy in the case of tasks occurring only occasionally, or even just once.

(c) Where irregular elements are part of a task

 Examples are:

  the periodic cleaning of a machine; 
  the periodic moving or delivery of spare parts; or
   the sharpening of tools.

  The cycle must be repeated often enough to allow these elements to be observed 
satisfactorily.

(d) When more than one worker or operator does the same task

  In such a case it is better to conduct a number of short studies (approximately ten 
cycles) on several workers than one long study on one worker.

  To summarise these fi ve principles, we can conclude that the work study offi cer 
must observe a suffi cient number of cycles to obtain a satisfactory representation 
of the real situation.  The work study offi cer's experience and judgement play an 
important part here.  In practice, however, it has been found that ten cycles are 
suffi cient in most cases.
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  There are a number of techniques that can assist the work study offi cer to decide 
how many cycles to observe.  Let's discuss two of these.

16.7.1  The use of a nomogram

A nomogram is a graphical technique in which the number of cycles is determined by the 
variation of the individual elements.

   It starts with the identification of the main element of the task, and the observation 
of ten cycles. 

   The average cycle time (that is, the sum of the observations divided by the number 
of observations), and the range (that is, the maximum observed time minus the 
minimum observed time) are then calculated. 

   By plotting these values on the nomogram (see figure 16.1 below) and connecting 
them with a ruler, it is possible to read the number of cycles to be observed on the 
right-hand scale.

Results obtained with the help of this technique are only a guideline, however. This is 
because only element times as observed are considered, and the pace at which the 
worker works (performance rating) is not considered.  This means that ultimately the 
work study offi cer will rely on his/her judgement, knowledge, insight and experience in 
deciding on the number of cycles to be observed.

200

150

100

50
40

15
No. of

observations

Observations
(Cycles)

00

Average cycle
time

Ruler

0,11

,03

,05

,10

,15

,20

,25

,30

Range (min)

,03

,05

,10

,20

,30

,40

,50

,60

,75

0,38

Figure 16.1  A nomogram
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Nomogram:  Operating instructions

Step 1 Identify the main element and observe ten cycles.

Step 2 Calculate the average cycle time:

sum of cycle times
 10

Step 3  Calculate the range (maximum time – minimum time)

Step 4  lot the range and average cycle time on the nomogram and position your 
ruler so that it connects these points.

Read the number of observations on the right-hand scale.

(This is just a guideline.)

EXAMPLE

Let's say that the main element of a task produced the following ten observations:

0,38 0,35 0,40 0,45 0,36 0,37 0,35 0,34 0,36 0,39

1. Average cycle time:

0,38 + 0,35 + 0,40 + 0,45 + 0,36 + 0,37 + 0,35 + 0,34 + 0,36 + 0,39
     10

= 0,375 minutes

2. Range:

=  0,45 – 0,34
=  0,11 minutes

3. Plot the range and average cycle time on the nomogram and read the 
number of observations.

Number of observations = 15 cycles

You will fi nd the readings in fi gure 16.1.
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ACTIVITY

Study the example above and then complete the following:

Let's say that the main element of a task produced the following ten observations:

0,55 0,49 0,65 0,44 0,39 0,50 0,70 0,58 0,43

1. Average cycle time:

2. Range:

3. Plot the range and average cycle time on the nomogram and read the 
number of observations.

16.7.2   The use of a statistical formula with a given confidence level 
and accuracy limits

Any work study offi cer must be able to determine the reliability of a standard time 
scientifi cally, especially when standard times are used in incentive schemes.

   When the basic times of constant elements are tabulated on a frequency 
distribution chart, the pattern of a normal distribution graph is soon noticeable if 
the performance rating has been done with reasonable accuracy.

   If there are variable elements, it is not possible to determine whether all the 
variations have already occurred during the study. 

   In such cases, the work study officer must use the following statistical formula to 
determine the scope of the study:

Where:

N = The sample size that we wish to determine
n' = The number of readings taken in the preliminary study
 = The sum of values
X = The value of the readings
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It is wise to use the element with the largest variable for the application of this formula.  
The answer obtained will be at a confi dence level of 95% and a 10% margin of error, 
which should be accurate enough.

EXAMPLE

Question:

Task A, consisting of ten cycles, has been measured and the basic times of the variable 
elements with the greatest degree of variance are as follows:

Task A = 11, 9, 15, 12, 14, 16, 17, 8, 10 and 13

Use the statistical formula to determine whether enough observations have been made 
for task A.  Show all the steps in your calculations.

Solution:

1 2 3 4 5 6 7 8 9 10 Total

x 11 9 15 12 14 16 17 8 10 13 x = 125

x2 121 81 225 144 196 256 289 64 100 169 x2 = 1 645
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Another 85 cycles of the task must therefore still be measured.

ACTIVITY

Imagine a task consisting of ten cycles.  The task was measured and the basic times 
of the variable elements with the largest degree of variance are as follows: 

Task 1 = 6, 7, 5, 4, 9, 8, 11, 10, 12, 13.

Make use of the statistical formula to determine whether enough observations have 
been made for task 1.  Show all the steps of your calculations.

The method we have just shown you is a bit tedious, and there is in fact a shorter method 
for determining the number of readings for a dependable time study, especially when 
variable elements occur.  You will fi nd this shorter method set out below.

(a)  After 19 cycles have been measured, the basic time of the variable element(s) is 
calculated.  The highest and lowest normalised times are investigated and related:

 Highest time – Lowest time   H – L
  Highest time + Lowest time   H + L

(b)  The answer obtained is used to read the number of readings to be taken from table 
below.

The concise method to determine the number of observations of a variable element.

   Confidence level =  95%
   Margin of error =  ± 5%
   Size of sample =  10 readings

H – L
H + L

Observation 
number

H – L
H + L

Observation 
number

H – L
H + L

Observation 
number

0,05 1 0,21 30 0,36 88

0,06 2 0,22 33 0,37 93

0,07 3 0,23 36 0,38 98

0,08 4 0,24 39 0,39 103

0,09 5 0,25 42 0,40 108

0,10 7 0,26 46 0,41 114

0,11 8 0,27 49 0,42 120

0,12 10 0,28 53 0,43 126
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H – L
H + L

Observation 
number

H – L
H + L

Observation 
number

H – L
H + L

Observation 
number

0,13 11 0,29 57 0,44 132

0,14 13 0,30 61

16.8  SUMMARY

After the task has been divided into elements, the next step involves measuring the 
duration of each element.  Various timing techniques can be used, of which continuous 
and fl y back timing are the most important.  Where elements are very short, say eight(8) 
centiminutes and shorter, fl y back timing should not be used.

To obtain a reliable and accurate standard time, it is important to determine after a 
few observations how many observations will be necessary to maintain the required 
confi dence level and accuracy limit.  In practice there are quite a number of techniques 
and statistical formulas for measuring the reliability and accuracy of a standard time.  
Results obtained with the help of these must not be seen in isolation, but rather as an aid 
to decision-making.

The fi nal decision concerning the number of observations still lies with the work study 
offi cer or observer himself/herself.

In this unit, you encountered the term "performance rating" on more than one occasion.  
By rating the pace at which a worker carries out his/her task, the work study offi cer is 
able to process the observed time to a standard performance.

16.9  SELF-EVALUATION QUESTIONS

(a)  Discuss two basic timing techniques.  Provide practical examples to 
substantiate your answers.

(b)  How will you determine the scope of a time study if a confi dence level of 95% 
and a 10% margin of error are required? Give a practical example.

(c)  "The fi nal decision concerning the number of cycles to be observed is entirely 
up to the work study offi cer who carries out the study."  Discuss this view 
critically.

(d)  Discuss how you would deal with long elements when doing a time study.
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to:

   discuss what you understand by the concepts of an average worker, standard 
performance and standard rating

   distinguish between real performance and standard performance

   explain how to rate the work performance of a worker 

   discuss what must be rated and understand the factors that influence rating

   explain the rating scales and how the rating factor is used

   discuss how the rating factor can be used in calculating the basic time

16.11  INTRODUCTION

In the previous unit, we covered part 1 of step 3 of the basic time study procedure, 
which entailed measuring the duration of elements, determining the scope of the study 
and recording observations.  Here we continue with step 3, but our focus is on the rating 
of work performance – this is part 2 of step 3.

People's psychological make-up and physical abilities differ.  The same applies to work 
performance.  Some workers can complete a specifi c task or piece of work more quickly 
and better than others, even if their motivation is the same. For this reason it would not 
be right to establish the actual measured time of any one worker as a standard time for all 
workers, without some adaptation.

The actual measured time must be adapted until it is representative of all workers 
carrying out the specifi c task.  This is done by taking the work performance of the 
average worker, quantifying it and then measuring other workers' performance against it.  
This process is known as rating or performance rating.

Rating and allowances (we will be discussing allowances in detail later) are the two most 
controversial subjects of time study.  The purpose of most time studies is to determine 
time standards so that the division of work can be done accurately (and also to serve as 
a basis for incentive schemes).  The working pace of the worker, and the allowances that 
are added to the basic time, can have a major infl uence on the fi nal standard time decided 
upon.

It is therefore vital that a work study offi cer be properly trained
in the technique of rating.

The purpose of this unit is to point out the factors that can infl uence a worker's working 
pace (rating/work performance) and to show how this pace can be evaluated and rated.
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16.12  THE AVERAGE WORKER

In unit 13, we discussed the concept of the average worker.  It has been said that "the 
average worker" most probably exists only in theory!

For the purposes of this discussion, we can say that an average worker is a worker who 
has the intelligence and physique necessary to undertake a particular type of work, who 
is adequately trained and has suffi cient experience to perform that work to satisfactory 
standards or quality, and whose skill and performance are average compared with the 
group being studied.

16.13  STANDARD PERFORMANCE

The purpose of work measurement, and therefore also time study, is to develop time 
standards that can be used in planning, forecasting and incentive schemes. The value 
of time standards to any organisation will be determined by the degree to which the 
majority of workers maintain the time standards.

Have a look at what would happen in the following two extreme cases:

   If a time standard is so high that only the best workers are able to maintain it, 
labour and equipment will not be utilised as planned, and cost estimates will not be 
met. 

   If a time standard is too low (i.e. if the slowest workers can meet it), the efficiency 
and therefore also the profitability of the organisation will be negatively affected.

In unit 13, section 13.4, we discussed the concepts of standard time and standard pace 
(which are closely related to standard performance).  Let's look at those defi nitions again:

Standard time Standard pace
(also known as rating)

The total time in which a job should be 
completed at standard performance, i.e. 
work content, contingency allowance for 
delay, unoccupied time and interference  
allowance, where applicable.

The assessment of the worker's rate 
of working relative to the observer's 
concept of the rate correspondingto 
standard pace.

Taking the discussion in section 13.4 into consideration, we could therefore defi ne 
standard performance as the rate of output which qualifi ed workers will naturally achieve 
(without over-exertion) as an average for the working day or shift, provided that they 
know and adhere to specifi ed method and provided that they are motivated to apply 
themselves to their work.

This performance is denoted as 100 on the British standard rating and performance 
scales.
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16.14  STANDARD RATING

It has already been mentioned that a time study should be carried out on an "average 
worker" and that a fair standard time should be developed which can be maintained by 
the majority of the workers.

The question now is:

How does the work study offi cer develop a fair standard time for a specifi c task 
with the help of time study?

If, for example, it was possible to carry out time studies on all workers involved in 
a specifi c task, the average of the observed times would be a good indication of the 
standard time. 

Unfortunately, this is not always possible or economically viable.  It is also not always 
possible to identify an average worker and consequently carry out a study on him/her.

Even if it were possible to identify an average worker, the pace at which he/she works 
will vary from day to day, or even from minute to minute. 

For these reasons, a work study offi cer should be able to evaluate the pace of the worker 
according to a standard.  The technique for this is known as rating or performance 
rating.

The International Labour Offi ce (1981:240) defi nes rating as follows:  "Rating (also 
known as performance rating) is the assessment of the worker's rate of work, 
relative to the observer's concept of the rate corresponding to standard rate".

Rating, therefore, is a comparison between the level of performance as observed and 
what the observer (work study offi cer) regards as a standard.  It is therefore clear that 
some kind of common norm should exist that is regarded by all work study offi cers as a 
standard work performance.

A great deal of research has been done over the years and many criteria have been 
developed which can be used as a basis for comparison.  Here are the two best known of 
these criteria:

   It has been determined that a person walking 6,4 kilometres per hour along 
a straight line without any load, does so at a standard performance pace.  This 
standard pace of 6,4 kilometres per hour applies to countries with a cold climate, 
however, and should be adapted for countries with a warmer or tropical climate.

   It has been determined that a bridge hand of 52 cards can be dealt in 50 
centiminutes.

The existence of an incentive scheme must not be allowed to infl uence the standard 
time.  However, when a time standard is used as a wage incentive, agreements between 
management and work unions stipulate that the time standard should be of such a nature 
that an average worker must be able, with a little more effort and over a relatively long 
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period, to perform 20 to 30% above the standard.  If this is not possible, the incentive 
scheme will serve no purpose and the worker will not be willing to eliminate ineffective 
time.

In order to rate the pace at which a worker carries out a task accurately and uniformly, 
there must be a uniform, predetermined standard performance with which the real 
performance of the worker can be compared.

ACTIVITY

Use the information above to write down your understanding of the defi nitions of 
the following:

Average worker:

Standard performance:

Standard rating:

16.15   COMPARISON OF THE REAL PERFORMANCE WITH THE 
STANDARD PERFORMANCE

The question now arises:  What is needed to make an accurate comparison between the 
real pace and the theoretical standard?

The answer is brief:  PRACTICE!

In the previous section, a person walking at a pace of 6,4 kilometres per hour was 
regarded as a comparative criterion.  If a work study offi cer observes a person walking, 
he/she will, within a short time, be able to classify the pace of the worker as fast, 
average or slow.  (The average here will be classifi ed as 6,4 kilometres per hour.)

With more practice, the work study offi cer will be able to rate the walking pace as 6,5; 
4,5; 5,0, etc.  When he/she therefore rates the pace at which a worker carries out the 
task, he/she must be familiar with the work content of the task and must also do rating 
exercises on a regular basis.

In practice, it is customary to get all the work study offi cers of a specifi c work study 
group together, say once every two months, for rating exercises.  During such a session, 
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a movie or video could be shown of a worker doing a specifi c task.  Each work study 
offi cer must then rate the pace at which the worker works, after which this rate is 
compared with a predetermined standard and with the fi nding of the rest of the group.  A 
joint rating exercise of this kind not only achieves consensus about what a standard pace 
is, but also ensures a uniform criterion for evaluation.

Other methods used for rating exercises, are:

(a)  the dealing of a bridge hand (52 cards) onto four piles at a standard pace of 50 
centiminutes;

(b) the evaluation of the pace at which a person walks;

(c)  the simultaneous observation and rating of a worker within the organisation by the 
group attending the meeting.

The last of these three methods serves as a good criterion for determining a uniform 
rating by all work study offi cers within the organisation.  After the performance of 
the task has been observed and individually rated by the group, the individual ratings 
are compared.  Each individual can then determine the degree to which his/her own 
evaluation deviates from that of the rest of the group.

ACTIVITY

Conduct rating exercises on your own to verify the above three methods.  Write 
your fi ndings down here.

16.16  WHAT MUST BE RATED?

It must be borne in mind that the quality of work is not necessarily related to the speed 
at which a person works.  A qualifi ed worker's arm movement, for example, may seem 
to be slow, but because every movement is effective, his/her output may be much higher 
than that of an unqualifi ed worker whose arms move much faster, but whose movements 
are unco-ordinated. 

It has also been found that although a worker may be qualifi ed, the speed at which he/she 
carries out the movements differs from cycle to cycle.  This means that besides speed of 
movement, the worker's effort, skill, consistency, effectiveness and other factors of his/
her performance can be measured.
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The assessment of work performance therefore remains a subjective process, since the 
performance rating is determined by what the work study offi cer regards as a standard 
pace.  Regular rating exercises will eliminate a lot of subjectivity.

Due to the subjectivity of time study, the use of predetermined-motion-time systems 
(PMTS) has gained ground.  Let's have a look at exactly what this technique entails.

PMTS is a work measurement technique in which times for basic human movements 
(grouped together according to the nature of the movement and the conditions 
under which it is carried out) are determined and used to establish the time for a 
task at a defi ned performance level.

The correct use of PMTS eliminates subjective rating, since uniform, universal time 
standards are used for different movements.  Standard times obtained this way should 
not only be more accurate, but should also bring about uniformity.

Whatever the case, when using time study in rating we must make every effort to achieve 
the best result possible.

16.17  FACTORS INFLUENCING RATING

We referred earlier to certain factors that infl uence the rating of the pace at which a 
worker works.  Let's investigate some of these factors in more detail.

The purpose of rating is to adapt the time taken by the worker being observed to a 
standard time, so that an average qualifi ed worker will be able to maintain the standard 
time determined in this way.  The only thing that a stop watch can accomplish is the 
measurement of the actual time needed to perform the task.

When we rate the work performance, therefore, we evaluate the following:

   The speed at which the movements are carried out, and 
   The effective speed of the movements.

As already mentioned, this is because while some movements are very quick, they may 
be ineffective and unnecessary.

   It is reasonably easy to rate the speed at which a worker works, but it is very 
difficult to identify and evaluate the worker's skill, effort and consistency.

   Considerable exercise and experience is required. If a method study of the task or 
process to be measured is first carried out, this will enable the work study officer to 
evaluate the effort and skill needed for the task more accurately.

   It is now clear that the pace at which the work is done differs from operator to 
operator, and even from cycle to cycle. 
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   A work study officer must therefore be able to identify these variations and rate 
each element individually.

Variations in the observed time can be divided into two basic groups, namely:

   factors beyond the control of the worker; and
   factors within the control of the worker.

Let's look at what factors fall within each of these two groups.

16.17.1  Factors beyond the control of the worker

(i)  Variations in the quality or the physical characteristics of the materials being used.

(ii)  Poor condition of the equipment and tools being used.  If only one time study is 
carried out on a task, the observed times will barely refl ect the poor condition of 
equipment and tools.

(iii)  Changes in the method or conditions under which work is done (between two 
studies of the same task) will infl uence the duration.

(iv)  Changes in the concentration needed to carry out certain elements of the task, for 
example, threading a needle.

(v) Changes in working conditions such as lighting and temperature.

If there are factors beyond the worker's control, the work study offi cer should carry out 
more than one time study to ensure an accurate and acceptable result.

16.17.2  Factors within the control of the worker

(i) Acceptable changes in the quality of the product.

(ii) Changes due to the ability of the worker.

(iii)  Changes in the attitude of the worker towards management, supervisor and work 
study offi cer.

The abovementioned factors within the control of the worker will infl uence his/her body 
movements and/or the speed at which he/she works.

To summarise, we can therefore say that when the pace of work is being rated, factors 
beyond and factors within the control of the worker must be considered.  It is also clear 
that not just the speed, but the effective speed at which the worker performs the task, 
should be evaluated.

Unnecessary and ineffective movements must be identifi ed and eliminated. Method 
study would serve as a good basis for this.  It is also important to determine the level of 
diffi culty of the elements and to take this into consideration in the fi nal rating.
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16.18  RATING SCALES

In section 16.14, rating was defi ned as the evaluation of the pace at which a worker 
carries out a specifi c task compared with what the work study offi cer considers to be a 
standard pace.

To be able to compare the pace of work as observed and the standard pace, it is essential 
to be able to quantify the evaluation.  For this purpose a variety of numerical scales have 
been developed, of which the following three are the best known:

   Bedeaux scale 60–80
   Metric scale 100–133
   British standard scale (BS) 0–100

These three scales are illustrated in fi gure 16.2.  In this fi gure, the standard rating is 
indicated by means of an arrow.

Standard rating can be defi ned as the rating that corresponds with the average pace 
at which the average qualifi ed worker will carry out the task, provided that he/she 
keeps to the specifi c method and is motivated to do the work.  Standard rating, 
therefore, is nothing more than the quantifi cation of the standard pace as already 
discussed.

This means that if a worker maintains a standard pace, he/she will receive the following 
rating factors:

   80 according to the Bedeaux scale (60–80), 
   133 according to the metric scale (100–133), and
   100 according to the British Standard Scale (0–100).

The scale most commonly used in South Africa is the British Standard Scale (0–100) 
(BS).

According to this scale:

A standard pace is rated as 100.

A very slow worker whose movements are clumsy and whose attention is not on the task 
must be rated below standard (for example, he/she must be given a rating of 55).  Such a 
worker is unsuitable for time study and must be avoided at all costs.

16.19  HOW THE RATING FACTOR IS USED

As already mentioned, the BS scale (0–100) is the most commonly used in South Africa, 
and a rating of 100 represents a standard pace or rating.  A worker performing better 
than the standard will receive a rating higher than 100, say 115.  If he/she performs below 
standard, he/she will be rated below 100, say 95 or 90.
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Due to the subjectivity of rating, it is customary in practice to round off the rating factor 
to the nearest multiple of fi ve.  A rating of 108 will therefore be rounded up to 110 on 
the time study sheet.

Figure 16.2  Performance rating scales

The question now arises:

How is the rating factor used to change the observed time to a basic time?

The basic time (also called the normalised time) can be defi ned as the time 
necessary to carry out the element being observed at a standard rating.  This 
process is known as normalising observed times.
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The following example will explain normalising of the observed times more clearly:

EXAMPLE

Assume that the observation of the third element of a task over three cycles 
resulted in the following.  (Elements are rated according to the BS scale.)

Cycle number Observed time of third 
element

(in minutes)

Rating
(BS-scale)

0–100

1 0,20 100

2 0,16 125

3 0,25 80

In order to obtain the basic time from the abovementioned information, the following 
formula to calculate the basic time must be used:

Basic time    =    Observed time  Performance rating
           Standard rating (100)

The basic time can be calculated as follows:

 Cycle 1 = 0,20  100 = 0,20 minutes
         100

 Cycle 2 = 0,16  125 = 0,20 minutes
         100

 Cycle 3 = 0,25  80 = 0,20 minutes
          100
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Therefore, in table form:

Cycle number Observed time 
of third element 

(in minutes)

Rating
(BS scale)

0–100

Basic Time
(in minutes)

1 0,20 100 0,20

2 0,16 125 0,20

3 0,25 80 0,20

Average = 0,20 minutes

The basic time of 0,20 minutes is the time that element three will take if the worker 
carrying out the element works at a standard pace.

The three cycles had different observed times, but due to the correctness of the 
performance rating, they were all normalised to 0,20 minutes.

ACTIVITY

Apply the above method of calculating the basic time in order to complete the 
following table:

Cycle 
number

Observed time 
of third element 

(in minutes)

Rating
(BS scale)

0–100

Basic Time
(in minutes)

1 0,20 100

2 0,16 125

3 0,25 80

4 0,33 110
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16.20  OBSERVATION AND RECORDING OF RATINGS

The work study offi cer carries out the following steps during the study:

(a)  He/She once again orients himself/herself regarding the elements, breakpoints and 
work performance before the actual study begins.

(b)  As soon as the fi rst element begins, he/she rates the pace and adjusts the rating 
according to the effi ciency of the attempt.  Both are done according to his/her idea 
of a 100 rating (BS scale 0–100).

(c)  Depending on how the element is carried out, the observer adjusts his/her rating of 
the attempt according to the variation in speed and effi ciency.

(d)  When the breakpoint occurs, or after 25 centiminutes, he/she reads the time on 
the stop watch, adjusts the watch and records both his/her fi nal rating and the time 
reading on the time study sheet.  (Review section 16.5.2, in which we discussed the 
subdivision of the duration of long elements.)

(e)  In the beginning of the next element, the whole process is repeated.  The rating 
must then be done independently of previous ratings, as if the results of the 
previous observations do not exist at all.

16.21  SUMMARY

People's psychological make-up and physical abilities differ, and as a result, their work 
performance will also differ.  The work study offi cer must therefore take the pace at 
which the work was carried out into consideration while observing the worker.

To obtain a realistic and reliable standard, the work study offi cer carrying out the time 
study must be able to compare the observed work performance with a predetermined 
standard performance and rate the pace at which the work is performed accordingly.  
This technique of performance evaluation is known as rating or performance rating.

Due to the subjective nature of performance rating, all work study offi cers should be 
familiar with the factors that will infl uence the duration of a task or element. They should 
not only know what method is being used to carry out the task, but must also have the 
necessary experience and perform regular rating exercises. This will ensure a uniform 
evaluation and therefore also accurate standard times throughout the organisation.

Many work study offi cers gain the reputation of being a "tight rater".  We say that a 
work study offi cer is a "tight rater" when rating high performances, and "loose rater" 
when rating low performances.  Ratings between 100 and 135 are fairly common and can 
be determined with reasonable accuracy right from the start. There is often a reversal of 
this tendency when a work study offi cer becomes more experienced, becoming "loose" 
when rating high performances and "tight" when rating low performances.
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16.22  SELF-EVALUATION QUESTIONS

(a) Defi ne the following concepts:

 (i) Average worker
 (ii) Standard performance
 (iii) Standard rating

(b) Discuss the factors affecting rating.

(c)  Discuss three types of rating scale.  Which type will you use in your 
organisation?  Give reasons for your answer.

(d) Give a practical example of how you would use the rating factor.

(e)  "Rating a worker's work performance remains a subjective process." Discuss 
this statement critically.
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to:

  explain the preparation of time study sheets

   determine basic times and understand the use of the formula for calculating 
basic times

   process the observed times and performance ratings of each element to 
selected basic times

  determine the selected basic times during a time study

   explain how to calculate the standard time for a simple manufacturing job

  discuss the effect of the performance rating on the basic time

16.24  INTRODUCTION

In the previous unit, we looked at the second part of step 3, the rating of work 
performance.  We now move on to step 4, which concerns the calculation of the standard 
time of the task.  This step is divided into four parts.

Part 1 concerns the calculation of the selected basic time of the elements, and

Part 2  concerns the determination of the compensatory relaxation and contingency 
allowances.

Part 3 concerns the calculation of process and other allowances.

Part 4 concerns the implementation and maintenance of the standard time.

In this unit, we concentrate on part 1.

Selected basic time can be defi ned as a time representative of a group of basic times for 
an element or operation. 

Before continuing, remind yourself of the steps in time study and orient yourself 
concerning step 4 by reviewing the table below.

STEP DESCRIPTION

1. SELECT The task/tasks on which a time study has to be carried 
out.

2. RECORD  All relevant data regarding the process, procedure or 
task to be studied and defi ne the task.
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STEP DESCRIPTION

3. MEASURE The actual duration of each element, evaluate the pace 
at which the worker carries out the activity (rating) and 
record it on the time study sheet.

4. CALCULATE The standard time or allowed time of the task.

5.  OBTAIN 
APPROVAL, 
IMPLEMENT 
AND MAINTAIN

Obtain approval of the standard time from management, 
supervisor and workers concerned.  Publish the 
standard time by issuing the time study summary sheet 
or the whole time study.  Ensure that the implemented 
standard is maintained and, if necessary, revised from 
time to time.

After the work study offi cer has observed, rated and recorded the duration of the 
elements on the time study observation sheet, he/she goes back to his/her offi ce to 
calculate the selected basic times and ultimately the standard time.  This does not mean 
that no further time studies of the task will be carried out, but for the purpose of this 
discussion, we will accept that the observations have been completed.

Figure 16.3 is a typical example of information recorded on a time study observation 
sheet during step 2 of the time study, which, as you know by now, is when all relevant 
data regarding the process, procedure or task to be studied is recorded and the task is 
defi ned. 

Please note:

The task used in this chapter as an example, which involves the cutting of a steel plate 
for the manufacturing of a drum (type 201), consists of four constant elements and one 
constant but periodic element.

All fi ve of these elements are described in detail in the element breakdown sheet shown 
in fi gure 16.4.

Dividing the task into elements is part of step 2 of a time study, and was discussed in 
detail in unit 15.

   In practice it is customary to use a pencil to record the heading, observed element 
times and the rating on the time study observation sheet. 

  No observation may be erased or changed afterwards. 

  If a change has to be made, however, it must be made in ink.

   This is because the final calculation must be made available to the supervisor or 
worker concerned, so that they can familiarise themselves with the new standard 
time.

   If any entry is erased or changed in such a manner that the original entry is not 
legible, there is a possibility that the workers and/or supervisor may not accept 
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the standard time.  This is a real problem where a wage incentive scheme is in 
operation, and/or where workers are represented by trade unions.

In this and the following units, the processing of the observed time as illustrated in fi gure 
16.3 to a standard time will be discussed in detail.

The International Labour Offi ce (1981:336) defi nes standard time as "the total time 
in which a job should be completed at standard performance, i.e., basic times plus 
contingency allowance plus relaxation allowance".

Figure 16.5 illustrates how the standard time for a simple manual job is made up.  This 
fi gure illustrates that over and above the observed time, components such as:

   the rating factor, 

   the relaxation allowances, and 

   the contingency allowances must be taken into consideration when calculating the 
standard time.

Many of the concepts mentioned in fi gure 16.5 may be unknown to you at this stage.  
However, as the discussion progresses, these concepts will be discussed in more detail, 
and this fi gure should be regarded as a basis for the calculation of the standard time of a 
task.

16.25   PREPARATION OF THE TIME STUDY ANALYSIS SHEET

The procedure for preparing the time study analysis sheet is as follows:

   Determine the accuracy of the study in its entirety.  (This is the first step when 
calculating the standard time.) 

   After the heading of the time study analysis sheet has been completed, the duration 
as observed on the wall clock and the times as observed on the stop watch must be 
compared to determine the acceptability of the observations.  (Provision has been 
made on the time study analysis sheet for this calculation – see figure 16.6.)

   Determine the expired time on the wall clock.  (In the example, this is the difference 
between the time ended (19:49) and the time started (19:30), that is, 19 minutes.  
This calculation is shown in the upper right-hand corner of figure 16.6.)

   All the times obtained using the stop watch must be added.  These are:

   TEBS;
   The real element times;
   The ineffective time; and
   TEAS.

In the example (see fi gure 16.3), these are as follows:
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TEBS =   0,88

Sum of real element times =   13,08

Ineffective time =   4,05

TEAS =   0.84

Total =   18,85 minutes

The above calculation is also shown in the right-hand corner of the time study analysis 
sheet.

   The last step is to calculate the error margin.  This expresses the lost time as a 
percentage of the times as measured by the stop watch.  This is done by subtracting 
the sum of the stop watch times from the exact duration of the time study (clock 
time) and expressing the difference as a percentage of the sum of the stop watch 
times. 

 The exact duration of the time study is the difference between the:

 time started = 09:30 and the
 time fi nished = 09:49
   = 19,00 minutes

 The formula to calculate the error margin is:

 Error margin =   Clock time – Sum of all stop watch times  100
          Clock time           1

Let's apply this formula to the example (see fi gure 9.1):

Duration of time study = 19,00 minutes (also called "clock time")
TEAS = 0,88
TEBS = 0,84
Stop watch times = 17,13 minutes

Therefore:
 = 19,00 – (17,13 + 0,88 + 0,84)      100

     19              1

 = 19,00 – 18,85    100
             19       1

 = 0,79% (Error is acceptable)

Why do we say that the error percentage is acceptable?  The percentage is less 
than 2%.  Any error of more than 2% will mean that the standard time, as obtained 
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from the study, is not suitable for wage incentive schemes and the study must be done 
again.

At this stage, it is also advisable to draw a layout plan of the workplace where the study 
was done.  This plan must be drawn on the time study summary sheet, which will be 
discussed in detail later.

This value is indicated on both the time study observation sheet and the time study 
analysis sheet.

ACTIVITY

Study the above example and then use the information below to calculate the error 
margin. Indicate whether or not the study would have to be done again.

Time started = 11:30 
Time fi nished = 12:15
TEBS = 0,25 minutes
TEAS = 0,50
Stop watch times = 43,25 minutes

You would have been correct if you obtained an answer of 2,22%.  If you obtained the 
correct answer, you would also have said that the study would have to be done again.
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Figure 16.3  Time study observation sheet
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Figure 16.4  Element breakdown sheet

operate hoist to traverse back to stockpile.

Lowering — return to guilotine — pick up strips and cut fastenings —
aside strips on table.

Breakpoint. As the hand releases the strips to table.
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16.26  DETERMINING THE BASIC TIME

If the error as determined in section 16.4 is acceptable, the calculation of the basic time 
can commence.  The basic time needed to complete an element (see fi gure 16.6) can be 
calculated by using the following formula:

 Basic time = Observed time  Performance rating
         Standard rating (100)

This is illustrated in fi gure 16.7, in which you can clearly see the effect of an above-
standard and below-standard rating.  Did you notice how the basic time decreases if the 
worker is rated below standard?

Figure 16.5  How the standard time for a simple manual job is made up
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Figure 16.6:  Time study analysis sheet
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Figure 16.7  The effect of the rating factor on the observed time

We discussed the calculation of the basic time using the abovementioned formula in 
section 16.19.  If we apply this formula to the fi rst cycle of our example (see fi gure 
16.19), we obtain the basic times as set out in table 16.1.

Note:

The working pace of the worker has been rated at a standard rating of 100 according to 
the BS scale (0–100).  If this formula is used for all the observed times as recorded on the 
time study observation sheet in fi gure 16.3, it will produce results as in fi gure 16.8.

All calculations on the time study observation sheet have now been completed.

16.27  DETERMINING THE SELECTED BASIC TIME

After the basic times of the various observations of the elements have been calculated, a 
selected basic time must be chosen or calculated for each element. The International 
Labour Offi ce (1981:255) defi nes the selected basic time as "the time chosen as being 
representative of a group of times for an element or group of elements.  These times 
may be either observed or basic and should be denoted as selected observed or selected 
basic times".
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Table 16.1  Basic times for the fi rst four observations of the cutting of plates

Element 
number

Observed 
time

Rating
BS scale
0/100

Basic time (in minutes)
Observed time  Rating

 100

1 0,17 100 0,17 100
     100 = 0,17

2 0,13 95 0,13  95
     100 = 0,12

3 0,15 95 0,15  95
     100 = 0,14

4 0,13 95 0,13  95
     100 = 0,12

ACTIVITY

Consider the information in the above table and then complete the table below:

Element 
number

Observed 
time

Rating
BS scale
0/100

Basic time
(in minutes

1 1,08 75

2 0,83 90

3 0,76 105

4 1,25 60

Various methods are used in practice to calculate the selected basic time.  The method is 
also determined by the specifi c characteristics of the element, and the elements can be 
divided into two basic groups for the calculation of the selected basic time, namely:

   constant elements; and
   variable elements
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16.27.1  Constant elements

A constant element can be defi ned as an element of which the basic time and the work 
content stays constant, no matter when it is carried out.

Theoretically, this means that the basic time, as calculated for each observation of a 
constant element, must be the same.  In practice, however, this does not happen.  There 
is a wide range of techniques that can be used to determine the selected basic time.  The 
best known of these are:

   the arithmetic average method;
   the frequency distribution method; and
   the graphic method.

16.27.1.1  The arithmetic average method

According to this method, the individual basic times of each element are added together 
and divided by the number of observations.

The arithmetic average can be determined from either the basic times or the observed 
times.  The calculation of the arithmetic average of the observed times is used in 
particular where elements, or the task in its entirety, are rated once.

In our example, we used the arithmetic average method.  Basic times, as indicated on 
the time study observation sheet (see fi gure 16.8) and recorded per cycle, are sorted 
on the time study analysis sheet (see fi gure 16.9) according to elements, after which the 
arithmetic average (selected basic time) is calculated per element.

In our example, consisting of four elements, the selected basic times are:

Element number Selected basic time
(in minutes)

1 0,17

2 0,12

3 0,14

4 0,13

16.27.1.2  The frequency distribution method

As already mentioned, the basic time of a specifi c constant element should theoretically 
remain constant for every observation.  This is not the case in practice, however, and 
observations fl uctuate for the reasons already mentioned. If this fl uctuation is small, 
the arithmetic average will be a reasonable representation of the selected basic time.  
Where observed times fl uctuate too much, however, it is advisable to use the frequency 
distribution method to determine the selected basic time.
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   The first step in this method is to determine a scale that includes all the basic times 
of the series.

   The limits of this scale (also called the stick) are determined by the minimum 
and maximum values of the basic times of the observed element, after which the 
occurrence of the basic times is allocated to each interval.

The example below will explain this procedure more clearly.

EXAMPLE

Let's say that a time study of a specifi c element of a task produced results as 
indicated in table 16.2. 

An evaluation of the basic times refl ected in table 16.2 gives a minimum value of 
0,19 minutes and a maximum value of 0,31 minutes, which will then also be the 
limits of the scale. With these limits as basis, interval division, as well as the allocation 
of basic times, can be done as indicated in table 16.3.

Table 16.3 illustrates that the largest number of values lie between 0,25 minutes 
and 0,27 minutes.

The central value of this interval, 0,26 minutes, can be selected by the work study 
offi cer as the selected basic time. 

If the arithmetic average method had been used, the selected basic time would have 
been 0,27 minutes, which of course is not as accurate.

By representing the frequency distribution graphically (see table 16.3), you will see that 
the basic times are not evenly distributed around the straight line. A normal distribution 
curve has therefore not been achieved and the work study offi cer will have to go back to 
the worker concerned to establish whether the element is perhaps variable rather than 
constant. 

   If it is established that the element is variable, the classification should be altered 
accordingly.

   If it is established that the element is constant, it means that the pace of the worker 
has been rated wrongly, and the study must then be rejected.

An analysis of the frequency distribution table as well as the graphical representation may 
help you to identify abnormal deviations of exceptionally low and high basic times.  Such 
elements must be investigated once more.

   If it is established that the element is variable, the classification must be altered 
accordingly.

   If, however, the element seems to be constant, the extreme times can be attributed 
to a faulty performance rating and must not be considered for calculation purposes. 
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The arithmetic average of the remaining values will then be used to determine the 
selected basic time.
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Figure 16.8  Time study observation sheet after calculation of basic time
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Figure 16.9  Time study analysis sheet
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Table 16.2  Performance rating, observed time and basic time of an element

Rating BSI 
Scale 0/100

Observed 
time

in minutes

Basic time
in minutes

Rating BSI 
Scale 0/100

Observed 
time

in minutes

Basic time
in minutes

80 0,35 0,28 95 0,30 0,29

90 0,30 0,27 125 0,20 0,25

85 0,31 0,26 130 0,19 0,25

85 0,32 0,27 105 0,26 0,27

70 0,33 0,23 100 0,27 0,27

100 0,25 0,25 105 0,30 0,32

110 0,27 0,30 120 0,22 0,26

75 0,40 0,30 125 0,19 0,24

75 0,39 0,29 115 0,29 0,33

80 0,31 0,25 115 0,27 0,31 
maximum

70 0,27 0,19 
minimum

115 0,26 0,30

90 0,31 0,28 90 0,21 0,19

130 0,18 0,23 70 0,33 0,23

95 0,28 0,27 100 0,27 0,27

115 0,28 0,32 75 0,40 0,30
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Table 16.3  Performance rating, observed time and basic time of an element

Intervals Occurrence Total

Lower 
limits

Upper limit

0,19 0,21 # # 2

0,22 0,24 # # # # 4

0,25 0,27 # # # # # # # # # # # # 12
Selected basic time

0,28 0,30 # # # # # # # # 8

0,31 0,33 # # # # 4
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Figure 16.10:  Observed time (centiminutes) Determining selected basic time on a graph

16.27.1.3  The graphic method

This method corresponds to a large extent with the frequency distribution method, giving 
more or less the same result.
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An important difference, however, is that the work study offi cer does not have to 
calculate the basic time. On special graph paper he/she plots each observed time 
against the corresponding performance rating and draws a "trend line" from the 
starting point of the graph through the plotted points. (If possible, there should be an 
equal number of points on either side of the trend line.) 

From the point where the standard rating intersects the trend line, a line is drawn 
parallel to the y axis until it intersects the x axis.  The value on the x axis at this point of 
intersection represents the selected basic time of the element.

Figure 16.10 illustrates the performance rating and observed times shown in table 16.2, 
as well as the trend line, which passes through the even scatter of the plotted points.

By drawing a line from the 100 rating point parallel to the x axis until it intersects the 
trend line, and then reading the corresponding value on the x axis, you can obtain the 
selected basic time for the element concerned.  In fi gure 16.10 the selected basic time 
will therefore be 0,27 minutes.

16.27.2  Variable elements

Variable elements can be defi ned as elements of which the work content does not stay 
constant.  In such cases, the observed time of a specifi c element can differ drastically from 
cycle to cycle.

Let us take, as an example, the sawing of a wooden beam with a hand saw. The 
duration of this activity will be determined by:

   the width of the beam (that is, the length of the cut); 
   the thickness of the beam; and 
   the hardness of the wood.

If the saw is blunt, the action of sawing will take longer.  This would indicate a faulty 
method, however, because the method determines that the saw should be sharp.

To eliminate the variable factors of an element, the observed time and the variable factor 
must be recorded together.  If, for example, the width of the beams to be sawn differs 
from element to element, the duration as well as the width will be recorded together 
after a beam has been sawn through. 

By transforming the observed times to basic times and representing this graphically 
against the width of the beam, you can obtain a linear relation between the duration and 
the width of the beam.  By determining the average width of the beams to be sawn, you 
can read the selected basic time from the graph.

If the thickness or hardness of the wood differs from cycle to cycle, the same method can 
be used to eliminate the variable elements.  Where variable elements are analysed with 
the aid of a graph, it is important to get a linear relation or a straight line.  In many cases, 
however, this will not be possible, and a curve will be obtained.  Where such a curve is 
used to calculate the selected basic time, it must be drawn as evenly as possible and must 
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be representative of the plotted points.  All this should indicate to you that the analysis of 
variable elements is more complex than that of constant elements.

To obtain a reliable and accurate selected basic time for variable elements, more 
observations are required than in the case of constant elements.  This increase in 
observations should be planned in advance.

16.27.3  Summary

Let's summarise what we've said so far:

   To determine a reliable and accurate selected basic time for the elements of a task, 
it is important to classify each element as either constant or variable, after which 
the methods discussed above can be used to determine the selected basic time.

   Because variable elements are complex, they generally require more observations 
than constant elements in order for graphs or statistical tables to be compiled in 
which the most important factors affecting the duration of elements have been 
taken into consideration.

   A great deal of care is needed whey classifying an element as either variable or 
constant.

   In many cases observations reveal extraordinary deviations for reasons that cannot 
be attributed to the characteristics of a variable element.  In such cases the reason 
for the deviation must be established and eliminated.  Such a reading should be 
ignored when making calculations.

16.28   PREPARATION OF THE TIME STUDY SUMMARY SHEET

After the selected basic time for each element of the task has been determined (see the 
time study analysis sheet, fi gure 16.9), the stage has been reached when you can start 
with the time study summary sheet.

16.28.1  The time study summary sheet

This sheet consists of the following:

   A heading, an area where important calculations and the layout of the workplace 
can be shown; and 

   A lower part, which makes provision for the calculation of the standard time.

The time study summary sheet therefore makes provision for the addition of relaxation 
allowances, process allowances, contingency allowances and other allowances to the 
selected basic time in order to arrive at the standard time. Figure 16.11 is a typical 
example of a time study summary sheet.

Preparing the time study summary sheet involves:

   completing the heading;
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   drawing the layout plan of the workplace; and
   transferring the selected basic times from the time study analysis sheet.

In our example, which concerns the cutting of steel plates for the manufacturing of a 
drum (type 201), the selected basic times for elements 1, 2, 3 and 4 were determined as:

Element number Selected basic time
(in minutes)

1 0,17

2 0,12

3 0,14

4 0,13

This information is transferred to the time study summary sheet shown in fi gure 16.11.

16.28.2  The layout plan

This is a plan of the work area, which could have been drawn after the completion of 
the error test.  A layout plan must contain as much information as possible and should 
be drawn to scale.  The stage has now been reached at which the various allowances are 
calculated and added to the basic times to obtain the standard time.

16.29   SELECTED BASIC TIME FOR "IRREGULAR" ELEMENTS

During the investigation of a method, procedure or process, the number of products 
(units) being handled often varies from element to element, and in some instances certain 
constant elements are not repeated in each cycle.

In such cases, a common basis must be found.

In these circumstances, it is also important to record the number of units being handled 
or the frequency of the occurrence.

(a)  Where units handled vary from element to element

This is likely to occur when the elements of a task are carried out by various workers, 
and/or when the successive elements are observed at different times. In such cases, the 
selected basic time per element must be converted to a common unit of measurement by 
multiplying it by the frequency factor.

The frequency factor is determined by dividing the unit of measurement (i.e. the common 
factor) by the number of units being handled while the element is being carried out.

The formula for calculating the selected basic time per selected unit of measurement is 
then as follows:
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time per 
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Selected 
basic 

     

x

 

Frequency
factor

EXAMPLE

Let's say that during a time study the following results were obtained for the elements of 
a task, as in table 16.4 below:

Table 16.4  Results of a time study

Element 
number

Selected 
basic time
in minutes 

Units 
handled

Unit of 
measurement

Frequency 
factor

Selected 
basic time 
per unit of 

measurement
in minutes

1 0,85 11 10 10
11

0,85  10/11 = 
0,77

2 1,31 16 10 10
16

1,31  10/16 = 
0,82

3 2,03 19 10 10
19

2,03  10/19 = 
1,07

4 0,57 8 10 10
8

0,57  10/8 = 
0,71

5 3,04 20 10 10
20

3,04  10/20 = 
1,52

To obtain a common basis for carrying out the abovementioned task, a unit of measure-
ment of 10 units was chosen.  The last column, "Selected basic time per unit of 
measurement", shows the exact time that it will take to process 10 units of each element.

(The above calculations can be done on the time study summary sheet.)
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Figure 16.11  Time study summary sheet

(b)  Constant elements not repeated in every cycle (periodic elements)

In the case of periodic elements (elements that are not repeated in every cycle), a 
frequency factor can also be used to obtain the selected basic time per cycle.
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This means that where a periodic element occurs, say once every four cycles, the 
frequency factor will be 1/4.  To allot the duration of this periodic element to a cycle, the 
selected basic time of the element must be multiplied by the frequency factor (1/4).

Two examples are shown below:

Element 
No.

Element 
description

Basic 
time

Frequency SBT per 
measurement

RA % Allowed 
time

1 0,88 1/4 0,88  1/4 = 
0,22

2 1,12 2/1 1,12  2/1 = 
2,24

16.30 SUMMARY

After the duration of the elements has been observed, rated and recorded on the time 
study observation sheet, it is necessary to calculate the basic time, the selected basic time 
and eventually the standard time.

Three types of time study form are used for this calculation.  They are the time study 
observation sheet, the time study analysis sheet and the time study summary sheet.

The basic time per observation, as calculated on the time study observation sheet, is 
arranged on the time study analysis sheet per element, after which the selected basic 
times per element are calculated and transferred to the time study summary sheet. 

On the summary sheet, provision is also made for the layout plan and/or important 
calculations.

All that remains then is to obtain the standard time.  This is done by determining the 
various allowances to be added to the selected basic time to obtain fi rst the allowed time 
and then the standard time.  (Figure 16.4 illustrates the components from which the 
standard time can be compiled.) 

The different types of allowance (see fi gure 16.5), as well as the method of determining 
them, will be discussed in detail in the units that follow.
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16.31  SELF-EVALUATION QUESTIONS

(a) Defi ne the following concepts:

 (i) Basic time
 (ii) Selected basic time
 (iii) Allowed time
 (iv) Standard time

(b)  Discuss the effect of the performance rating on the basic time. Give a practical 
example to support your answer.

(c)  There are three methods according to which the selected basic time can be 
calculated. Discuss these three methods critically, using your own example 
to support your discussion. Also discuss the advantages and disadvantages of 
each.

(d) Discuss the determination of the selected basic time:

 (i)  If the number of products being handled varies from element to 
element; and

 (ii) If elements occur periodically.
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to:

   discuss the factors that make it impossible to compile a universal set of 
allowances

   explain the calculation of compensatory rest allowances

   list the factors that lead to exhaustion

   identify the factors to be considered when determining the contingency 
allowance

   explain the method involved in the calculation of a standard time

   discuss the term "paid interruptions"

16.33  INTRODUCTION

In the previous unit, we looked at the fi rst part of step 4, which concerned the calculation 
of the selected basic time of the elements.  Here we tackle the second part of step 4, 
namely the determination of the compensatory relaxation and contingency allowances 
and the calculation of the standard time. 

The changeover from observed times to selected basic times was discussed in detail.  I 
also mentioned that certain allowances have to be added to the selected basic time to 
arrive at the standard time.  Along with performance rating, the determining of these 
allowances is probably the most controversial part of work study.  This is because it is 
very diffi cult to develop uniform rating standards that will be valid for all types of work 
performance.  Work study offi cers tend to use allowances as a "loosening up" factor, and 
so rating factors must be allocated with discretion and as scientifi cally as possible.

16.34   FACTORS THAT MAKE IT IMPOSSIBLE TO COMPILE A 
UNIVERSAL SET OF ALLOWANCES

The ideal would be to develop a universal set of allowances that could be used in any 
work situation anywhere in the world.  In practice, however, there are a number of 
factors that make this impossible.  They are:

   factors related to the individual;
   factors related to the work itself; and
   environmental factors.

16.34.1  Factors related to the individual

The fact that no two people are the same makes it diffi cult to establish a set of universal 
standards valid for all people.  People do not all have the same abilities – different people 
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have different physical and learning abilities, for instance. This also means that different 
people performing the same task will experience different levels of exhaustion.

Applying the same fatigue factor (allowance) to all individuals, irrespective of race or 
background, will therefore lead to an inaccurate time standard.

16.34.2  Factors related to the work itself

Many different tasks have to be carried out in any organisation.  These tasks differ in 
terms of:

   where the worker is situated;
   the degree of physical exertion involved in the work;
   eye strain and mental exertion; as well as 
   the required level of training.

16.34.3  Environmental factors

Environmental factors that infl uence allowances, and especially relaxation allowances, 
include the following:

   Temperature of the workplace;
   Humidity level;
   Noise;
   Dust;
   Vibration;
   Light intensity; and
   Wet conditions.

The factors in this list can infl uence a task either simultaneously or individually.  Bearing 
this in mind, I'm sure you realise that it would be useless to try and develop a universal 
set of allowances that would be applicable to all situations.  It is therefore a good idea for 
every industry, and even every organisation, to develop its own set of allowances suited 
to its own conditions.

Please regard the tables and allowances that we will be discussing in this unit as guidelines 
only, and test them in your own organisation before using them.

16.35  COMPENSATORY RELAXATION ALLOWANCE

16.35.1  Introduction

Any task involves factors that cause exhaustion.  To obtain a fair time for the completion 
of a task, time must be allowed, over and above the selected basic time, for a worker to 
recuperate or recover from exhaustion.  This allowance is known as the compensatory 
relaxation allowance (RA).
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The compensatory relaxation allowance can be defi ned as an addition to the basic time, 
intended to provide the worker with the opportunity to recover from the physical and 
psychological effects of carrying out specifi ed work under specifi ed conditions and to 
allow attention to personal needs.  The amount of the allowance will depend on the 
nature of the job.

The compensatory relaxation allowance can be divided into:

   fixed allowances, and
   variable allowances.

Let's discuss each of these in turn.

(a)  Fixed allowance

A fi xed allowance is always a constant that allows the worker to recuperate from physical 
and psychological exhaustion. 

In practice this allowance has been set at between 8 and 12% and applies to workers 
who sit and work, workers who do light work under good working conditions, and tasks 
that do not require abnormal body movements.

(b)  Variable allowance

Variable allowances are applicable to tasks performed under abnormal working 
conditions.

Examples of these conditions are:

   noise;
   poor lighting;
   abnormally high or low temperatures;
   dust; and
   restrictive clothing.

Determining the variable allowances can therefore differ from task to task.  To assist the 
work study offi cer in determining variable allowances, the conversion tables in Annexure 
A can be used.  We will discuss the application of these tables in detail later in this 
chapter.

Compensatory relaxation allowances are expressed as a percentage of the selected basic 
time, and these allowances are normally added to each element separately.

Further compensatory relaxation allowances can be added to the selected basic time as a 
fi xed percentage, or, where abnormal conditions prevail, as variable allowances.

16.35.2  Factors causing exhaustion

Although there are factors both in and outside the work context that cause exhaustion, 
allowances are made only with regard to factors related to the work.

The three main factors causing exhaustion are set out below.
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Physical exertion 
involved in the work

  Necessary muscle exertion;
  Necessary posture;
   Vibration of machinery and equipment being used;
  Short-cycle repetitive work; and
  Restrictive clothes which must be worn.

Mental tension 
caused by the work

   Concentration
  Monotony of the work;
  Eye strain; and
  Noise.

Unfavourable working 
conditions

  Abnormal temperature and humidity;
  Poor ventilation;
   Unpleasant and toxic gases;
   Dust;
   Dirty work; and
   Wet conditions

Because people differ, these factors will not have the same effect on everyone.  The 
allowance will therefore have to be made for the average worker.

16.35.3  Calculation of the compensatory relaxation allowance

To obtain a reasonably reliable fi gure, the calculation of the relaxation allowance must be 
approached scientifi cally.  Tables and conversion tables (see Annexure A) according to 
which points are awarded for the various factors mentioned above, are designed for this 
purpose.

These points are recorded for each element separately on a form specially designed 
for this purpose (see fi gure 16.12).  The scales according to which points are awarded 
should, however, serve only as a guideline and cannot be used without imagination.  For 
example, different allowances must be made for men and women.

The relaxation allowances are calculated to compensate for the fatigue a person will 
experience when constantly maintaining the element at a 135 performance rating (BS 
scale).  (The scales and tables in Annexure A are calculated at a 135 rating.)

(a)  Abnormal relaxation allowances

The minimum relaxation allowance used in the civil service, as well as various related 
organisations, is 12,5%.  This minimum remains valid even if the percentage of the 
relaxation allowance is lower, for example when work is done under "favourable" 
conditions.  The minimum allowance compensates for "normal" exhaustion if work is 
done at a 135 rating and there are no statutory rest periods during the working day.

In special cases, allowances as high as 150 to 200% are required.  This will apply in 
conditions of very high temperature, very high humidity, and those requiring the use of 
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breathing apparatus, for instance.  Where allowances higher than 30% must be made, 
alternative methods (e.g. mechanisation) should be considered for the work.

Workers are allowed to apply the relaxation allowance at their own discretion because 
it is part of the time allowed for the task.  In some cases it may be advantageous to use 
some of the relaxation allowance as a fi xed rest period.  If the maximum benefi t is to be 
obtained from such rest periods, workers must take them just after the point at which 
peak effi ciency has been reached.

The relaxation allowance is added to the selected basic time to obtain
an allowed time (AT) for the task.

EXAMPLE

To explain the calculation of the compensatory relaxation allowance, I will again 
use the example we used in fi gure 16.8, namely the cutting of steel plates for the 
manufacturing of a type 201 drum.

If the points rating method is used, the fi nal results will be as shown in fi gure 16.12.

The calculation of the average effort exertion of element 1:

The weight of the steel plates was fi xed at 8 kg. 

If it is accepted that the picking up, transporting and positioning of a steel plate takes 
8 centiminutes, the points allocation can be calculated as follows:

 (8 kg    8)  +  (0    8,8)  =  4 kg
   16            16

For an average effort exertion of 4 kg, the allocation of 17 points (according to table 
1 of Annexure A) is reasonable for the activity.

After all the factors that cause exhaustion have been analysed and points have been 
allocated to them, the points are numbered per element, after which the relaxation 
allowance, expressed as a percentage, is read from table 3 of Annexure A.

As indicated in fi gure 16.12, the compensatory relaxation allowances were:

Element number

1 2 3 4

18% 21% 21% 21%

These values are then transferred to the time study summary sheet (see fi gure 16.13), 
after which the allowed time per element, as well as the total allowed time of the task, 
are calculated.
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The allowed time per element is obtained by using the following formula:

 Allowed time (AT) = SBT + RA%

SBT  =  Selected basic time
RA% = Rest allowance percentage

By applying the abovementioned formula to the fi rst element of our example, we get:

Allowed time:

 0,17 + 18% =     0,20 minutes

The allowed times for elements 2, 3, 4 and 5 can be determined in the same way:

Element number 1 2 3 4

Selected basic 
time

0,17 0,12 0,14 0,13

Rest allowance % 18% 21% 21% 21%

Allowed time
in minutes

0,20 0,15 0,17 0,16 Total:  
0,68

By adding the allowed times of the various elements, a total allowed time of 0,68 minutes 
is obtained.

16.36  CONTINGENCY ALLOWANCE

16.36.1  Introduction

When the allowed times of the elements of the task are being calculated, provision is 
made for all the activities and non-activities directly related to the unit of work done.  
There are duties that have nothing to do with the quality of the work, however, and to 
ensure a fair and reasonable standard time provision must be made for these indirect 
duties.

The allowance made for this purpose, known as the contingency allowance, therefore 
provides the worker with adequate work time to fulfi l those duties and requirements not 
related to the work.  It also compensates in some cases for time lost due to duties and 
interruptions beyond the control of the worker during his/her shift.

While compensatory relaxation allowances are calculated and added per element, 
contingency allowances are generally of such a nature that they are calculated for the task 
as a whole and are added to the allowed time afterwards to arrive at the standard time.
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16.36.2   Factors to be considered when determining the 
contingency allowance

The contingency allowance, also expressed as a percentage, is calculated for activities 
which include one or more of the following:

Preparation for work  In any work situation, whether it is in an offi ce or 
factory, there are certain duties to be carried out 
prior to commencing with the daily work.

Here are two examples:

   An accountant has to fetch his/her books from 
the vault 

   An operator must first warm up the machine 
before he/she can start production

Concluding the working 
day

 Just as time must be allowed for certain duties to be 
carried out before the daily work can begin, time 
must also be allowed for duties at the end of the day.

Here are two examples:

   An accountant locks away his/her books in the 
vault after the day's work

   The operator shuts off his/her machine and 
packs away his/her tools before leaving at the 
end of his shift.

Cleaning  This activity consists of the cleaning of machines and 
equipment by the operator.  The cleaning process 
can be carried out at regular intervals and/or at the 
end of the day.  If it is done at the end of the day, it 
can be included among the duties carried out at the 
conclusion of the working day.

Clocking in and out  When staff have time sheets or clock cards, or have to 
sign the register, a certain amount of time is taken up 
by clocking in and out.

Paying wages  In many cases staff receive their wages during working 
hours, which takes up a certain amount of time.

 Obtaining stationery and 
other material

In many organisations administrative and/or other staff 
concerned with the production process usually fetch 
their own stationery and materials.



401

WORK STUDY

UNISA

 The reading and record-
ing of instructions or 
circulars

 The maintenance of 
equipment

This activity includes the sharpening of pencils and 
bits, as well as the adjustment of tools being used in 
the manufacturing process.

Setting up equipment This activity is carried out mainly in the manufacturing 
industry, where machinery and equipment must be 
adjusted before production begins.  Such adjustments 
can be done at regular intervals or at the beginning of 
a new batch.

After the batch has been produced, time must also 
be allowed for the removal and putting away of, for 
example, the setting tools.

 Changing to another 
task, procedure or 
process

In any organisation, there is a constant changing from 
one task to another or from one process to another.

If this is not the case, the duration of the changeover 
must be determined and added to the contingency 
allowance as changeover time.

Test pieces/Rejects At the start of a new production run, especially of 
a manufacturing process, a number of test pieces 
are manufactured during the machinery adjustment 
period.  These pieces must be thrown away later. 

The number of test pieces will differ from process to 
process. 

If time lost in this way is not incorporated into the 
set-up time, it must be regarded as part of the 
contingency allowance.

Personal needs Within any work situation, workers must have the 
opportunity to satisfy certain personal needs.

Examples are:

   visits to the toilet,
   smoke breaks and
  refreshment or meal breaks.

In practice a worker should be allowed between 10 
and 12 minutes per day to go to the toilet.
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The activities I mentioned above differ from normal activities in the sense that their 
frequencies cannot be determined.  The majority of these activities, however, occur 
periodically and at more or less predetermined times, which enables the work study 
offi cer to determine their frequencies per period of the work time.

The duration of contingency allowances is therefore expressed as a percentage of the net 
working time devoted to direct production, after which it is added to the allowed time to 
obtain the standard time for the task.

Figure 16.12  Calculation of compensatory allowance
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Figure 16.13  Time study summary sheet

16.36.3  Calculation of the contingency allowance

The frequency of activities that make up the contingency allowance cannot be deter-
mined accurately, and so the contingency allowance is usually expressed as a percentage 
of the net working time devoted to direct production.
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This means that the duration of activities that cannot be directly allocated to a specifi c 
task, or that occur irregularly or perhaps periodically, but only once or twice per 
day, must be calculated on a daily, or even a weekly basis and must be expressed as a 
percentage of the net available working time over that period.

Similar tasks or even all the tasks within a specifi c department can therefore be allotted 
the same contingency allowance factor. The following example will explain the calculation 
of contingency allowance more clearly.

EXAMPLE

Again, let's take the example of the cutting of steel plates for the manufacturing of a 
type 201 drum. Let's also say that:

   the official working day starts at 07:00 and ends at 17:00, with two tea breaks 
of 15 minutes each and a lunch break of half an hour, during a five-day working 
week;

   there are no lawful, paid interruptions (we will discuss paid interruptions in 
section 16.38);

   the worker does not take part in a wage incentive scheme; and

   the allowed times of the indirect duties measured by means of direct timing 
gave the following results:

Table 16.5  Allowed times of indirect duties

DUTY Allowed time 
per occassion

(in minutes)

Frequency Allowed time 
per week
(in minutes)

Clocking in 2,00 1per day 10,00

Clocking out 2,00 1 per day 10,00

Preparation of work 4,00 1 per day 20,00

Cleaning 2,00 6 per day 60,00

Duties at conclusion of working day 4,00 1 per day 20,00

Change-over to another task 3,00 3 per day 45,00

Receive wages 10,00 1 every 2 weeks 5,00

Personal needs 15,00 per day 75,00

Total contingency allowance: 245,00



405

WORK STUDY

UNISA

The total contingency allowance of 245 minutes must now be expressed as a percentage 
of the total paid working time. In our example the total paid working time is:

Given:

07:00 to 17:00 = 10 hours
Two tea breaks = 2  15 minutes
One lunch break = 1  30 minutes 

Therefore:

 = 10 – [(2  15 )+ 30]
 = 10 hours – 60 minutes
  = 10 hours – 1 hour
 = 45 hours or 2 700 minutes per week.

The net paid working time (time of direct production) will therefore be:

2 700 – 245 = 2 455 minutes

The contingency allowance, expressed as a percentage, will therefore be:

       245             100 = 9,98%.
2 700 – 245            1

The contingency allowance is now transferred to a time study summary sheet, as 
indicated in fi gure 16.13.

16.37  CALCULATION OF THE STANDARD TIME

To complete part 2 of step 4 of the time study, all that now remains is to calculate the 
standard time for the task and to indicate it on the time study summary sheet.

The formula for the calculation of the standard time after the contingency allowance has 
been determined is as follows:

Standard time = Total allowed time + Contingency allowance

The abovementioned formula applied to our example will be as follows:

Standard time = 0,68 + 9,98%
 = 0,75 minutes

The standard time of 0,75 minutes is again transferred to the time study summary sheet 
as indicated in fi gure 16.13.

16.38  PAID INTERRUPTIONS

Paid interruptions are periods during offi cial working hours when tea is served or when 
some kind of organised recreation prevents the staff from doing work.

   If such times are not officially recognised by a legal body responsible for deter-
mining working hours, no additional allowance is made for paid interruptions.
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   Such times are then regarded to be part of the minimum compensatory relaxation 
allowance (12,5% in the case of the civil service).

   Provision must therefore be made for compulsory or contractual interruptions 
(which are in reality a shortening of the working hours).

   Strictly speaking, the allowance for official paid interruptions should not be 
calculated on a percentage basis with allowed times. 

   The measured duration of the interruptions must be subtracted from the total 
working hours before the net working time can be determined.

The approach, however, differs according to the eventual use of the time values:

(a)  When standard times are used for determining staff requirements, for balancing 
work loads and as time standards, the best method for dealing with paid 
interruptions is to reduce the total available time by subtracting the interruption 
times.  For this purpose, times for paid interruptions are therefore not added to the 
time for other occurrences.

(b)  When a bonus scheme is considered or already exists and the expected production 
of the staff is rated at 135, paid interruptions are rectifi ed as follows:

Paid interruptions under incentives  =  Offi cially paid break times   100
                         35

The abovementioned formula will ensure that the employee, when working at a 135 
performance rating, will not get more standard minutes for paid interruptions than the 
real times of these interruptions.

The corrected paid interruption times are now added to the other contingency 
allowances and expressed as a percentage of the net working time:

Contingency allowance = (Corrected paid interruption times and other contingency 
allowances x 100) + (Total paid time – Corrected paid interruption times and other 
contingency allowances).

When the contingency allowance is added to the total allowed time, a standard time will 
be arrived at for the calculation of bonuses, standard production and standard labour 
costs of a specifi c task under an incentive scheme.

16.39  SUMMARY

In this unit we continued the discussion of step 4 of a time study, calculating the standard 
time, which we began in Step 4 Part 1. This step, as indicated in the basic procedure for a 
time study set out in unit 14, consists of the following eight sub-steps:

(a)  Normalise the observed times by considering the performance rating to obtain the 
basic time.

(b) Determine the selected basic time (SBT) for each element.
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(c) Calculate the selected basic time per chosen unit of measurement.

(d) Calculate the relaxation allowance (RA) for each element.

(e)  Add the relaxation allowance to the selected basic time to obtain the allowed times 
per element.

(f) Add all the allowed times to get the total allowed time for the task.

(g) Calculate the contingency allowance concerned.

(h)  Add the contingency allowance to the total allowed time to get the standard time 
for the task.

In Step 4, Part 1, we discussed sub-steps (a), (b) and (c), while we discussed sub-steps 
(d), (e), (f), (g) and (h) in unit 10.

The International Labour Offi ce (1981) and Currie (1977) regard the allowance for 
personal needs as part of the compensatory relaxation allowance.  During this course, 
however, the allowance for personal needs is regarded as part of contingency allowances.  
This is because the allowance for personal needs is a constant related to all tasks, and 
cannot really be regarded as a relaxation allowance.  In addition, it does not differ from 
element to element and the frequency cannot be determined.

16.40  SELF-EVALUATION QUESTIONS

(a) Defi ne the following concepts:

 (i) Compensatory relaxation allowance
 (ii)  Contingency allowance

(b) Discuss the factors that cause exhaustion.

(c)  Why must a minimum compensatory relaxation allowance of 10 to 13% be 
allocated?

(d)  Why, would you say, should the compensatory relaxation allowance and 
contingency allowance be calculated and added separately?

(e)  Discuss the factors that should be considered when determining the 
contingency allowance.
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ANNEXURE A

POINTS ALLOCATION AND TABLES FOR THE CALCULATION 
OF COMPENSATORY RELAXATION ALLOWANCES

A.  Physical exertion involved in doing the work

i)  Average effort exertion Consider the element and calculate the average 
effort exertion.

Imagine that an element consists of:

   picking up and carrying an object weighing
21 kg (time = 0,24 minutes) 

and

   walking back without load (time = 0,12 
minutes).

 If the RA is made applicable to the whole 0,36 
minutes, the mass must be calculated as follows:

21    24  plus   0   12   = 14 kg.
          36           36

Table 1  Points scale for average effort exertion

Kilo -
grams

0 1 2 3 4 5 6 7 8 9 Kilo-
grams

0 0 5 11 14 17 21 24 27 30 33

10 35 38 40 44 46 48 50 52 56 58

20 60 62 64 67 69 71 73 75 77 79

30 81 83 85 88 89 91 93 94 97 99

40 101 102 104 106 108 110 111 113 115 117

50 119 120 122 124 126 128 129 130 133 135

60 136 137 139 142 143 144 146 148 150 152

Example

Calculate the points allocation if the average effort exertion is 11 kg.
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Procedure:

   Find 10 kg in the left-hand vertical column and 
   read off 1 in the top horizontal column.
   The answer will be 38 points.

  
Physical exertion involved in doing the work (continued):
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Table 3   Conversion table: compensatory relaxation allowance (RA) to percentage 
allowance and total points allocation

Points 0 1 2 3 4 5 6 7 8 9

0 10 10 10 10 10 10 10 10,5 11 11

10 11 11 11 11 11 11 11 11 11 11

20 12,5 12,5 13 13 13,5 13,5 14 14 14,5 14,5

30 15 15,5 15,5 16 16,5 17 17 17,5 18 18

40 18,5 19 19,5 20 20,5 21 21,5 22 22,5 23

50 23,5 24 25 25,5 26 26,5 27 28 28 29

60 29,5 30 31 31 32 33 33,5 34 35 35,5

70 36,5 37 38 38,5 39,5 40 41 42 43 44

80 44,5 45,5 46,5 47,5 48 49 50 51 52 53

90 54 55 56 57 58 59 60 61 62 63

100 64 65 66 68 69 70 71 72 73 74

110 75 77 78 79 80 82 83 84 85 87

120 88 89 91 92 93 95 96 97 99 100

130 101 103 105 106 107 109 110 112 113 115

140 116 118 119 121 122 123 125 126 128 130
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to:

  determine process and other allowances as explained in this chapter

   distinguish between process allowance and compensatory relaxation allowance

  identify the differences between process allowance and machine work

  discuss minimising process allowance and machine work

   explain the differences between process allowance and teamwork processes

   discuss training allowances, policy allowances and implementation allowances

16.42  INTRODUCTION

In the previous unit, we looked at the second part of step 4, which concerned the 
calculation of compensatory relaxation allowances and contingency allowances.  In this 
unit we discuss the third part of step 4, namely the calculation of process and other 
allowances. 

In practice there are many allowances for which provision must be made.  Some of these 
are:

   process allowances;
   training allowances;
   implementation allowances; and
   policy allowances.

These allowances are different from relaxation and contingency allowances in that they 
can be allocated to a specifi c process, procedure or event.

16.43  PROCESS ALLOWANCES

16.43.1  Introduction

During a time study, times are recorded for all the elements of a task, as well as waiting 
time and ineffective time.  Often the worker is forced to be idle, and if these times of 
forced idleness are not taken into consideration, the fi nal result of work measurement 
will not be fair to the worker.  The following examples illustrate this situation:

(a)  An operator operates an automatic machine that prevents him/her from being busy 
all the time:

  The operator is forced to be idle periodically while he/she waits for the machine to stop 
or until it requires attention.  (This is an example of "enforced" idle time.)
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(b)  An operator is involved in a process that requires him/her to wait from time to time 
for certain changes to take place in the material with which he/she is working. 

  A painter must wait for a coat of paint to dry before he/she can apply the next coat.

(c)  A person is a member of a team carrying out manual labour.  The allowed time for 
the task for which he/she is responsible is shorter than the allowed time for the task 
of the person supplying him/her with work.

 He/She is therefore forced to wait during each cycle.

If this situation cannot be changed and the idle times cannot be used 
productively, a process allowance has to be made.

Process allowances serve the following purposes:

   They show the extent of the idle time for which the employer must pay; 

   They stress the need for improved methods that could eliminate unproductive 
time; 

   They enable the employer to determine fair (realistic and achievable) production 
standards for each task in a process;

   They serve as a basis for an even distribution of the work load; and 

   They serve as a basis for fair incentive schemes.

16.43.2   Process allowance and compensatory relaxation allowance

Workers carrying out any method, procedure or process must be given the opportunity 
to recover from exhaustion.

In section 16.33 of the previous unit we discussed the calculation of the relaxation 
allowance in detail.  This discussion, however, was concerned only with tasks being 
carried out manually, and those that are not dependent on preceding tasks.

Where machine work or teamwork is done, it has been found that:

   some workers have to wait either for the machine or for other workersÕ tasks to 
be completed before they can proceed with their tasks. 

   In such cases this waiting time, if it cannot be eliminated, must be regarded as part 
of the compensatory relaxation allowance.

Before this can be done, however, the work study offi cer must ensure that the process or 
machine work is of such a nature that the waiting time does in fact enable the worker to 
recover from exhaustion.
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16.43.3  Process allowance and machine work

Most automatic machines are set to run at a specifi c speed.  This speed is regarded as the 
optimum and must be maintained at all times.

In tasks where automatic machines are used, the machine running time (MRT) is normally 
preceded by certain preparatory work (such as loading and switching on) and usually ends 
with work such as unloading. 

   The work done before and after the machine running time is known as outside 
work (OW). 

   The cycle time for the task, therefore, equals the outside work (OW) plus the 
machine running time (MRT) and can be expressed as follows:

Figure 16.14  Cycle time of machine work

Apart from outside work, there may be other work that can be done while the machine 
is running, such as:

   material preparation, and
   inspection of the completed work.

The work done during the machine running time is called inside work (IW).

If there was no incentive scheme, and the expected performance rating according to 
the BS scale was 75, the situation would be ideal if the allowed time for inside work was 
exactly the same as the machine running time, so that the worker could continue directly 
with the outside work and continue, without interruption, to work at a 75 rating.

If there was an incentive scheme, and the expected performance rating was 100, the 
situation would be ideal if the allowed time for the inside work at a 100 rating was exactly 
the same as the machine running time.

However, if the worker carries out all that has to be done at the expected rating and still 
has to wait for the machine to complete its cycle, then a process allowance must be 
calculated relative to the duration of the compulsory idleness.

This example highlights a number of important issues.

   Standard performance for workers who are not subject to incentive earnings is set 
at 75 rating according to the BS scale.
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   In cases where an incentive applies, the standard performance rating is set at 100 
according to the BS scale.

   In practice this means that the standard time for workers on an incentive scheme 
would be much shorter than the standard time for workers who are not on 
incentive earnings.

The following example will illustrate this concept more clearly.  It concerns tasks where 
no incentive bonuses are paid.

Perfomance rating:  BS scale applies

Figure 16.15  Process allowance without a wage incentive scheme 

Where automatic machines limit the production of workers, in work measurement the 
total allowed time for tasks is calculated on the basis of the manual labour involved in 
the process allowance, and not on the basis of the machine running time. 

Therefore, in the fi gure above, the total allowed time for the task will be:

10 mins OW + 12 mins IW + 13 mins PA + 12 mins OW  =  47 minutes.

When a bonus incentive scheme is considered, the calculation of a process allowance 
becomes very important.  It is clear that if a worker's production ability is limited, his/
her bonus remuneration will also be limited to the same extent.  It is also clear that more 
inside work during machine time can be done at a 100 rating than at a 75 rating.

In the fi gure above, the cycle time without a bonus incentive scheme has been fi xed at 47 
minutes.  If the operator receives an incentive bonus, the total allowed time for the cycle 
at a 100 rating must be increased to 63,45 minutes.

   During the 25 minutes that the machine is running, the operator is unable to earn a 
bonus.  He/She will also be idle for 13 minutes. 

   His/Her bonus earnings will be limited to how much faster he/she can complete the 
outside work.
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   To compensate for this unfair situation, it is accepted that the worker would have 
worked at a 100 rating during the machine running time. 

   This causes the process allowance to be increased from 13 minutes (see figure 
16.15) to 17,33 minutes.

We can illustrate this situation as follows:

Performance rating: BS scale applies

Figure 16.16  Process allowance without a wage incentive scheme 

By comparing fi gures 16.15 and 16.16, you can see that the idle time during the machine 
running time has been decreased from 13 minutes to 9,8 minutes.

To enable the operator to maintain a 100 rating, an additional 8,33 minutes are added to 
the cycle time, which is part of the process allowance.

16.43.4  Minimising process allowance and machine work

Everything possible must be done to eliminate the process allowance by making more 
work available during periods of compulsory idleness.  The obvious methods are as 
follows:

(i)  Increase the machine speed and consequently decrease the machine running time.
(ii) Change as much outside work as possible to inside work.
(iii) Find additional inside work.
(iv) Provide the worker with more machines.

Of these four methods, the last one deserves special attention.  Where the running 
time of a machine is relatively long, causing a lot of idle time, this idle time can be used 
effectively by allocating more machines to the worker.  The following example illustrates 
this approach in more detail.
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For the purpose of this example, let's accept that:

(i) the cycle time for the task is 450 centiminutes;

(ii) there is no outside work after the machine running time; and

(iii)  the outside work + the inside work (the net working time or NWT) takes 100 
centiminutes.

We could illustrate the total cycle time for one machine as follows:

Figure 16.17  Process allowance when one machine is operated

It is clear from fi gure 16.17 that the idle time (350 centiminutes) is very high.  If this 
operator can operate more than one machine, say four machines, the idle time can be 
reduced to 50 centiminutes.

16.43.5  Summary

Process allowances are allocated mainly in the case of machine-work and teamwork 
processes.  These allowances must be allocated only when it is certain that the idle time 
caused by the process or procedure cannot be utilised at all.

As soon as work measurement is carried out on machine work or teamwork, the idle 
time can be regarded as an opportunity for the worker to recover from fatigue.  In such 
cases the compensatory relaxation (rest) allowance, as calculated and allocated in section 
16.33 in the previous chapter, can decrease accordingly.

16.44  OTHER ALLOWANCES

16.44.1  Training allowances

A training allowance may be given to an experienced worker to compensate for the time 
he/she is required to spend instructing or training an apprentice while both are working 
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on tasks for which standard times already exist.  Similarly, a training allowance may be 
given to an apprentice, or to a worker who has to learn a new method.

Training allowances are therefore temporary, and are normally expressed as so many 
minutes per hour, which will taper off to zero over the expected learning period.

16.44.2  Policy allowances

A policy allowance is not an actual part of time study and does not contribute to the 
standard time.

The International Labour Offi ce (1981:334) defi nes a policy allowance as "an increment, 
other than a bonus increment, applied to standard time (or to some constituent part of 
it, e.g. work content) to provide a satisfactory level of earnings for a specifi ed level of 
performance under exceptional circumstances".  This allowance can be used to increase a 
workerÕs wage, usually in the case of a category of worker where the employer is under 
pressure from a trade union.  If the wage adjustment is permanent, it would be better to 
increase the rate per hour being paid for the standard time.

Policy allowances can also be regarded as a provision in the form of a temporary 
addition to compensate for abnormal conditions.

Policy allowances may be paid in the following cases:

  When machinery and/or equipment is not functioning satisfactorily;

   When working conditions are disturbed by rearrangements or changes in the work 
environment.

In such cases the policy allowance is expressed as a percentage and added to the standard 
time.

16.44.3  Implementation allowances

When a new method, procedure or process is implemented, it is obvious that production 
time will be lost, especially when signifi cant changes must be implemented.  Production 
time will be lost not only in training the workers in the new method, but also in briefi ng 
and in the moving of machinery and equipment. (We have already discussed training.)

If workers, especially those receiving a wage incentive, receive an implementation 
allowance during this period to ensure that they do not lose income, they will be more 
prepared to give their full co-operation during implementation.

This will ensure the success of the new method to a large extent. Implementation 
allowances, as in the case of training allowances, are temporary, expressed in minutes per 
hour, and taper off with time.
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16.45  SUMMARY

This unit, which discusses process and other allowances, dealt with part 3 of step 4 of a 
time study.

Process allowances, as discussed in this chapter, apply mainly to work measurement in 
the case of machine-work and teamwork processes.  Standard time relates to the work 
content of a worker's task, not the machine running time and idle time.  Therefore, if 
these exist, they must be added to the standard time as a process allowance.

After the standard time of a task has been determined, all that is left is to implement and 
maintain it. 

 16.46 SELF-EVALUATION QUESTIONS

(a) Briefl y defi ne the following concepts:

 (i) Process allowance
 (ii) Policy allowance
 (iii) Training allowance

(b)  "If a time study is carried out on machine-work or teamwork processes, 
process allowance (idle time) should be added to the standard time as part of 
the relaxation allowance." Discuss this statement critically and support your 
answer by using your own example.

(c)  Discuss the calculation of process allowances where a wage incentive scheme 
is being considered.
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LEARNING OUTCOMES

Once you have worked through this unit, you should be able to:

  discuss in detail the final step in executing a time study

  list the information to be contained in a work specification

  compile a complete work specification

  describe the format of a time study report

  discuss the procedure for compiling a time study report

  explain the submission of the results of a time study for approval

  discuss the publishing of the standard time

  discuss the maintenance of the implemented standard time

16.48  INTRODUCTION

Step 4 of time study as a whole entails the calculation of the standard time of the task.  
For the sake of convenience, we divided this step into the four parts set out below, which 
you are quite familiar with by now:

STEP 4:  Calculate the standard time of the task

Part 1 Calculation of the selected basic time of the elements.

Part 2  Determination of the compensatory relaxation and contingency allowances 
and the calculation of the standard time.

Part 3 The calculation of process and other allowances.

Part 4 The implementation and maintenance of a standard time.

In the previous unit, we looked at the third part of step 4, which concerned the 
calculation of process and other allowances.  In this unit, we discuss the fourth and fi nal 
part of step 4, namely the implementation and maintenance of a standard time.

After the standard time for a task has been determined, all that remains is to implement 
and maintain it.  The following sub-steps are important:

(a) Compile a work specifi cation;

(b)  Obtain approval of the standard time from management, and the supervisor and 
workers concerned;
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(c)  Publish the standard time by issuing the work specifi cation and/or time study 
report; and

(d) Maintain the implemented standard time.

Let's discuss each sub-step individually.

16.49  THE COMPILATION OF A WORK SPECIFICATION

16.49.1  Introduction

After the standard time of a task has been determined, it is important to compile a 
document in which the method, tools and other equipment, as well as other aspects 
which could affect the standard time, are indicated in detail.

This document is known as the work specifi cation.

The main purposes of the work specifi cation are to:

(a)  link the standard time to a specifi c method and working conditions for later 
reference and control;

(b)  serve as a source document for synthetic data (that is, to identify certain standard 
elements which could be used in other studies); and

(c)  serve as a basis for a contract between management and the workers, especially 
where workers receive a wage incentive.

16.49.2  Definition of a work specification

According to the International Labour Offi ce (1981: 432), "a work specifi cation is a 
document setting out the details of an operation or job, how it is performed, the 
layout of the workplace, particulars of machines, tools and appliances to be used, 
and the duties and responsibilities of the worker. The standard time or allowed time 
assigned to the job is normally included".

The work specifi cation, therefore, also represents the basic data on which a wage 
incentive contract between the worker and employer is based.  The work specifi cation 
includes only relevant information about the task itself.

Information such as cost, savings, advantages and disadvantages of the new method and 
recommendations will not be part of the work specifi cation, but rather of the work study 
report (this is something we will discuss later).

16.49.3 Information to be included in the work specification

The degree of detail in a work specifi cation will depend largely on the scope of the task.  
The work specifi cation of tasks, of a repetitive nature, or that occur regularly, will contain 
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far more detailed information than work specifi cations of tasks that occur less frequently 
or only once.

Generally speaking, a work specifi cation must refer to a specifi c method and should cover 
the following aspects:

Aspects Includes the following:

 Detail of the piece of 
work or products.

   Drawings, specifications, product name and 
titles;

  Material specifications; and

   If necessary, sketches of parts or surfaces 
which must receive special attention.

 Detail of the machinery 
and/or equipment 
required to carry out the 
task.

   Make, size or type of machinery or equipment 
(see registration number);

  Operating speed or similar information;

  Jigs and tools necessary; and

   Sketch of work place layout (if not already 
done during method study).

Task number and general 
description of the work 
covered.

Quality standards.   Quality grade;

   Finishing and/or tolerances (where applicable);

   Frequency of inspection; and

   Quality control equipment required. 

 Level of skill and sex of 
worker.

  Direct and indirect labour;

  Technical qualifications of workers; and

  Part-time help that may be required.
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Aspects Includes the following:

Detailed defi nition of the 
method, procedure or 
process.

  Repetitive, constant and variable elements;

  Irregular elements;

   and outside work (where machines are 
involved);

   Positioning time, shut down time, cleaning 
and maintenance time (also gives frequency of 
occurrence).

Detail of standard time.    Standard time for each element, or for the task 
as a whole;

   Allowed time for all indirect work with an 
indication of how it has been calculated;

   The percentage relaxation allowance for each 
element; and

  Other allowances.

Working conditions under 
which the standard time 
has been determined.

   Physical effort involved in carrying out the 
work, for example, muscular effort, posture 
and vibrations;

   Mental stress involved in the execution of the 
work, for example, concentration and noise;

   Unfavourable working conditions, for example, 
poor ventilation and high temperatures; and

   External factors such as organisation policy and 
material supply problems.

A work specifi cation is not applicable only to time studies, but must also be compiled 
where standard times are determined with the help of other work measurement 
techniques.

A considerable amount of the abovementioned information has already been standardised 
during the method study and time study in the form of process charts, tables and time 
study sheets, and may form part of the work specifi cation as an appendix to the time 
study report.
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16.50  THE COMPILATION OF A TIME STUDY REPORT

16.50.1  Introduction

As I have already mentioned, the success of any work study investigation will depend on 
the extent to which the results and recommendations are accepted by those concerned.  
This includes a standard time that has been determined with the help of a time study, and 
which has to be submitted in the form of a time study report, or as a work specifi cation.  
We have already discussed the compilation of a work specifi cation.

16.50.2  The format of a time study report

As in the case of a method and procedure report, a time study report can be divided into 
three basic sections, with the second section divided into three parts, as set out below:

SECTION 1 Introduction

SECTION 2 Summary (part 1)

Main report (part 2)

Conclusion and authentication (part 3)

SECTION 3 Annexures and appendices

Each time study report must also have a table of contents, after which the investigation 
is reported on under the headings listed above.  Appendix A, at the end of this unit, 
is a typical example of how a time study report can be set out, and also shows what 
information should be included under each heading.

In Appendix A:

   The work specification is part of the main report (part 2 of section 2). 

   A summary of the work specification can also be included in the summary (part 1 of 
section 2).

   Appendices and annexures (section 3) support the content of the report and follow 
directly after the conclusion and authentication (part 3 of section 2).



431

WORK STUDY

UNISA

16.50.3  Procedure for compiling a time study report

It is important to adhere to the following basic procedure:

(a)  First complete the introduction, which explains the instruction, purpose of the 
investigation, factors leading to it, planning and method, and the duration.

(b)  Complete the main report, which contains detailed information regarding the work 
specifi cation, results and recommendations.

(c)  Complete the summary, which is a summary of the work specifi cation, results and 
recommendations of the main report.  Management will always begin by studying 
the summary, and if more information is required, they will read the main report 
and appendices.

(d)  Complete the conclusion and authentication, after which the report is ready to be 
submitted.

16.51   SUBMISSION OF THE RESULTS OF A TIME STUDY FOR 
APPROVAL

The way in which the results of a time study are submitted is determined by the extent of 
the investigation.

For example:

   Information on tasks of a repetitive nature that are investigated at management's 
instruction will be submitted for approval in the form of a work study report to 
management, the supervisor concerned and the workers.

   In cases where tasks are carried out infrequently or only once, or where the 
standard time refers to only one worker, only the work specification, as discussed 
in section 16.49.2, can be submitted for approval to those concerned.

   The acceptance of the new standard time by management, the supervisor and 
worker concerned, is of the utmost importance. 

   It is important to management, because it could affect the future human

   It is important to the worker, because it will determine his/her expected level of 
performance.

   Where workers receive a wage incentive (especially where trade unions are 
involved), a decrease in the standard time may meet with a lot of resistance. In such 
cases the accuracy of the study as well as the persuasiveness of the work study 
officer will play a decisive role.

12.52  PUBLISHING THE STANDARD TIME

After the standard time and work specifi cation have been accepted by all those 
concerned, it must be published through the issuing of either the work specifi cation or 
the time study report.
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   All departments directly or indirectly involved in the new standard time must be 
informed of this. 

   The production planning and control department, for example, will need it for the 
rescheduling of production, 

   The cost control department will need it for the recalculation of costs, and 

   The production department will need it for determining their human resource 
requirements.

   In cases where the new standard is used as a basis for a wage incentive, the human 
resource department must also be informed, because they are responsible for 
calculating the payment.

The work study offi cer who carried out the study is responsible for identifying and 
informing all those whose work will be affected by the new standard time.

16.53   MAINTENANCE OF IMPLEMENTED STANDARD TIME 
(WORK SPECIFICATION)

As already mentioned, all time standards are linked to a specifi c work specifi cation which 
defi nes all factors that may affect the duration of a task.

   In practice, it has been found that some of these factors change with time and 
therefore also affect the standard time.

   After a standard time has been implemented, it is then the responsibility of the 
work study department to test its applicability and reliability from time to time.  
The original work specification is used as a source document.

   If any deviations from the original work specification are found, these deviations 
should be investigated critically and, if possible, rectified.

   In cases where the deviations bring about a change in the old standard time, a new 
standard time should be determined and the work specification changed or adapted 
accordingly.

16.54  SUMMARY

After the standard time for the task under observation has been determined, a work 
specifi cation, and if necessary also a report, should be compiled and submitted for 
approval to all those concerned.

It may be implemented only after it has been approved.  This chapter was devoted to the 
whole process of compiling a work specifi cation, reporting, approval and implementation.

All standard times must be accompanied by a work specifi cation.  The work specifi cation 
defi nes all factors that may affect the duration of the task (standard time) and serves as an 
important source document for future reference.
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This unit is the last unit in which we discuss work measurement.  Of the work 
measurement techniques, we have dealt only with time study.

To summarise, it can therefore be stated that work measurement consists of the fi ve 
techniques designed to determine the time in which a trained worker will complete a 
specifi c task in a specifi c situation at a defi ned pace.  These are time study, synthesis, 
analytical estimating, PMTS and activity sampling.

16.55  SELF-EVALUATION QUESTIONS

(a) Defi ne work specifi cation and discuss its value for an organisation.

(b) Discuss the information that must be included in a work specifi cation.

(c)  "The results of work measurement studies on tasks which are repetitive 
in nature, and which were investigated according to instructions from 
management, must rather be submitted in the form of a time study report to 
those concerned."

  Discuss this statement critically. Also refer to cases where only the work 
specifi cation can be used as submission document.

(d)  "All departments that could be affected directly or indirectly by the new 
standards should be informed of this."

  Identify the four most important of these departments, and explain how the 
standard time could be of help to the workers in these departments during 
their daily work.

(e) Identify the four steps in time study, and the sub-steps of each.
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APPENDIX A

TIME STUDY REPORT

CONTENTS PARAGRAPH

SECTION 1

1.0 INTRODUCTION

1.1 Instruction
1.2 Purpose of the investigation
1.3 Factors infl uencing the investigation
1.4 Planning and method
1.5 Duration

SECTION 2, PART 1

2.0 SUMMARY

2.1 Work specifi cation
2.2 Results 
2.3 Recommendations
2.4 Advantages of the recommendations 
2.5 Implementation of the recommendations

SECTION 2, PART 2

3.0 MAIN REPORT

3.1 Work specifi cation
3.2 Results
3.3 Recommendations
3.4 Advantages of the recommendations 

SECTION 2, PART 3

4.0 CONCLUSION AND AUTHENTICATION

4.1 Conclusion
4.2 Authentication

SECTION 3

5.0 ANNEXURES AND APPENDIXES

ANNEXURE A: PRELIMINARY STUDY:

 DETERMINATION OF ELEMENTS AND BREAK POINTS

ANNEXURE B: TIME STUDY OBSERVATION SHEET

ANNEXURE C: TIME STUDY ANALYSIS SHEET
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ANNEXURE D: TIME STUDY SUMMARY SHEET

ANNEXURE E:  CALCULATION SHEET FOR COMPENSATORY RELAXATION 
ALLOWANCES

ANNEXURE F: CALCULATION SHEET FOR CONTINGENCY ALLOWANCES

ANNEXURE G: CALCULATION OF THEORETICAL LABOUR COMPLEMENT

ANNEXURE H: COMPENSATORY RELAXATION ALLOWANCE

ANNEXURE I: DESCRIPTION OF TASK AND ELEMENTS

ANNEXURE J: CURRENT FLOOR PLAN AND WORKPLACE LAYOUT

ANNEXURE K: COPY OF THE INSTRUCTION

APPENDIX B
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WORK STUDY REPORT

CONTENTS PAGE

PREAMBLE:

   To whom the report is directed
   Heading

SECTION 1

1.0 INTRODUCTION

1.1 Instruction

   Date of instruction 
   To do what? 
   File reference 
   Date received 
   Copy of the instruction, attached as Annexure K

1.2 Purpose of the investigation

The purpose of the investigation is to determine the standard time, by means of a 
time study, to complete .............. in order to recommend either the centralisation or 
decentralisation of staff and costs.

1.3 Factors leading to the investigation

Use your imagination here, for example:

   Volume of work,

   Staff turnover, 
   Absenteeism, 
   Difficulty in recruiting workers, and 
  Any other reasons.

1.4 Method and planning

Technique used to carry out an investigation in a scientifi c and orderly manner.

1.5 Duration

How many people were involved in the investigation and how long has the investigation 
taken?

SECTION 2 PART 1

2.0 SUMMARY

Summary of the main report.
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SECTION 2 PART 2

3.0 MAIN REPORT

3.1 Work specifi cation (see section 12.3)

3.2 Results

  What were your findings?
   Staff (How many staff members currently decentralised and conclusion)
   Costs: Centralised/Decentralised

 Conclusion

3.3 Recommendations

It is recommended that we should continue on a decentralised basis or centralised 
basis, etc. ............ and therefore we draw the following conclusions from the 
recommendations.

   Recommend staff

3.4 Advantages of the recommendations

   Write this according to the lectures on the subject of centralisation and 
decentralisation.

SECTION 2 PART 3

4.0 CONCLUSION AND AUTHENTICATION

4.1 Conclusion

4.2 Authentication
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