
IJCST Vol. 3, ISSue 2, AprIl - June 2012 ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

w w w . i j c s t . c o m430    InternatIonal Journal of Computer SCIenCe and teChnology 

Abstract
Usability is the ease with which we use any software or hardware. 
Software usability is concerned with the software only, which 
is an interdisciplinary field. Now a days the human activity are 
been automated and so it is required to design software which 
are easy to use and handle. Software usability deals with the 
entire above where we study all the factors that will be considered 
while using and maintaining any software. This paper gives a brief 
introduction to usability, usability engineering and the different 
models designed and applicable. This paper will introduce some 
metrics to measure the usability. This metrics can also be used to 
compare the performance of different software. The evaluation 
of the metrics is done by using fuzzy logic based on the inference 
system.
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I. Introduction
Usability is the study of the user interface in which the end user 
has to work. Usability is the ease of use and learnability of human 
made object [1]. An object can be a either a hardware or software. 
Usability also includes the method that are used to evaluate the 
performance and efficiency of any object by using different 
evaluation method like need analysis, survey etc. Different 
researchers have defined usability in different way. Some of the 
definitions are given in table below:
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Table 1: Definition of Usability
S.NO REFERENCES DEFINITION

1 Balzet (1994)[2]
Usability is mean that by which end user can access different software system 
and enable the user to accomplish the work or task in a individual and human 
oriented way.

2 Chapanis(1991) [3]
This is way of measuring how easily and affectively the computer can be used 
by specified set of users, in a given kind of support to carry out a fixed task in a 
defined set of environment.

3 Hartson & Hix (2000) [4] This is a discipline concerned with design implementation and evaluation of 
interactive computing system for human use.

4 ISO Standards(1998) [5]
Usability is defined as the extend to which a product can be used by specified 
users to achieve specified goals with effective, efficiency and satisfaction in a 
specified context of use.

5 Mayhew (1990)[6]

Usability is a measurable characteristic of a product user interface that is 
present to a greater or lesser degree. It tells that how easy to learn the user 
interface and how easy to use the user interface is for frequency and proficient 
users after they have mastered the initial learning of the interface.

6 Nielsen (1990) [7]
Usability is a quality attribute that assesses how easy user interfaces are to use. 
The word usability’ also refers to methods for improving ease-of-use during the 
design process.

7 Preece (1994) [8]

Human-Computer Interaction is about designing computer systems that 
support people so that they can carry out their activities productively and safely. 
Usability, a key concept in HCI, is concerned with making systems easy to learn 
and easy to use.

Usability is an integrated method which is used to calculate the 
evaluate the software performance. A proper communication is 
required to between the end user and the developer. Usability is a 
field of software engineering which guide in software development, 
Software quality evaluation and Project management. The 
relationship between them is represented by using the fig. given 
below [9]:     
                                 

Fig. 1: Usability Integration
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Usability engineering is a software engineering with a focus on 
usability. At first the process models are presented with respect to 
the role of the user in them. An user involvement and understanding 
the context of use are important factors to produce unable 
software and analysis method for this can be presented. Usability 
engineering also involves the user in the software development life 
cycle. The term usability engineering implies more of a focus on 
assessing and making recommendations to improve usability than 
it does on design, though Usability Engineers may still engage 
in design to some extent, particularly design of wire-frames or 
other prototypes.
The paper is based on the study of usability and is consisted of 
four sections. In the first section of the paper we have defined 
usability and the associated field in brief. In the second section 
we will overview of the software quality models where usability 
is considered as one of the important factor. In the third section 
we will design some of the usability metrics based on the quality 
model for evaluating usability and in the last section we will fuzzify 
the metrics and will the discuss the process of fuzzy logic.

II. Software Quality Models
In all the software quality model the quality of the software is 
evaluated on the basis of some factors. In this section we will 
introduction some of the well known models along with the factors. 
In almost all the models usability is considered as one of the 
important factors .The models are given below [9]:

A. Constantine Lockwood (1999) 
Efficiency in use : How efficiently we  use the software.
Learnability: Whether it is easy to operate with the software.
Remember-ability: Can working with the software is easy to 
remember.
Reliability in use: Can we relay over the software for its 
performance.
User satisfaction: Whether the user is satisfied with the 
software.

B. ISO 9241-11 (1998)
Efficiency: How effectively the software is able to work 
accordingly.
Satisfaction (Comfort and acceptability of use): Do the user is 
satisfied with the software.

C. Schneiderman(1992)  
Speed of performance: This is used to calculate the performance 
of working.
Time to learn: This deals with how well we can learn the working 
of the software

Retention over time: How well the software can work over a 
given period of time.
Rate of errors by users: This judge whether any error is reported 
by the user or not.
Subjective satisfaction: This deals with the user satisfaction.

D. Nielsen(1993)
Efficiency of use: Describe the relative ease for the users to learn 
the application.
Learnability (Ease of learning): Give an idea whether the system 
is working according to the requirement.
Memorability: Users return to the design after a period of not 
using it, how easily can they re-established.         
Errors/safety: Whether the system is generating error or not. If 
yes how intense the error are.
Satisfaction: The attribute tell that whether the design is 
pleasant.

F. Preece et al. (1994)
Throughput: How well the system is working as per the 
requirement. 
Learnability (Ease of learning): Give an idea whether the system 
is working according to the requirement.
Attitude: How well the software is performing and able to attract 
user.

G. Shackel(1991)
Effectiveness (Speed): How fast the computation can be 
performed.
Learnability (Time to learn): Whether the user is capable of 
working with the software. 
Learnability (Retention): Whether we are able to retain the 
functionality of the software after a period of time.
Effectiveness (Errors): The system is error free or not.
Attitude: How well the software is able to attract users. 

III. Usability Metrics
Based on the factors defined by all the quality model we have 
designed some of the metrics which can be able to calculate the 
usability of any software. The metrics are the real time metrics 
which are calculated on the basis of the survey conducted over 
the user of the software. The metrics are given in Table 2 . The 
related research work [10], the author has defined this metrics 
for purpose of comparison. In this paper we have introduce some 
new metrics on the basis of the user perception. The metrics are 
calculated on the basis of a questionnaire designed known as UEQ 
(Usability Evaluation Questionnaire).  

Table 2: Metrics Used for Evaluating Usability

S.NO METRICS BEEN 
CONSIDERED DEFINITION

1 Documentation This evaluate that whether the documentation are properly written or not.

2 Help system It tells us that whether a help support system is available for the 
particular software or not.

3 Training provided
It deals with whether a proper training is provided for the better 
understandability of the software. This metrics tells us whether an online 
support system is provided for the user convenience or not.

4 Errors and pop-up This tells us whether error notification and pop up are provided for the 
software or not. This help the user to better understand the software.
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5 International language 
support

If a software support all language then it become very convenient for 
the user to understand it.  This metric measure whether this facility is 
provided or not.    

6 Online Help Support This metrics tells us whether an online support system is provided for the 
user convenience or not.

7 Percentage of Observable 
Properties

This parameter tells whether the software is capable of identifying the 
observable properties or not.

8 Type of Interfaces This tells whether a proper graphical interface is provided for the better 
learn-ability of the user.

9 Complexity of functionality This tells whether the complexity of the different functionality can affect 
the software operation or not.

10 Ease of use and 
navigability

This tells us that the navigation to different functionality within the 
software is easy or not.

11 Use of Graphics
This parameter tells that the software is graphically attractive or not and 
whether the graphics are capable of solving the purpose for which they 
are designed.

IV. Fuzzy Logic
Fuzzy logic is an inference based system where the solution to a 
problem is obtained on the basis of some if-else statement. Fuzzy 
logic was introduced by Lofti A Zadeh in 1965 in his paper. Fuzzy 
logic has a capability of reducing the well known complex problem 
in simple logic. Fuzzy logic define the real world entity in a fuzzy 
set . Fuzzy sets are functions that map a value,  which might be 
a member of a set, to a number between zero and one, indicating 
its actual  degree of membership. A degree of zero  means that the 
value is not in the set, and  a degree of one means that the value 
is completely representative of the set.
By using conventional method we can call a person “Fat” if the 
weight is 60 kg and a person with weight 45 kg is Not Fat. That 
is we represent the person is either “Fat” or “Not Fat” in Boolean 
Logic 1 or 0, 1 for “Fat” and 0 for “Not Fat”
Fuzzy sets may be used to show the relationship or degree of 
precision: 
If S is the set of all people in the Universe, a degree of membership 
is assigned to each person in set S to find the subset Fat.
The membership function is based on the person’s height.
 Fat(x) = 0, if weight(x) < 45’,
               = (x-5)/2  if45’<=weight(x) <= 60’
               =1, if weight(x)> 60 weight
A fuzzy system deal with very complex situation where the output 
is defined in linguistic terms like “High” or “Not High”. The 
input to the system is in simple linguistic terms and the output 
is in an linguistic term but having an defined result. We apply 
different inference rule to evaluate the result. For example an 
inference is given to evaluate the result “If the documentation is 
good and online support is provided then the usability is high”. 
For this purpose we will consider three linguistic variables. The 
whole process of fuzzy logic can be represented by using the 
figure given.

Fig. 2: Fuzzy Logic

V. Evaluation
The questionnaire is applied on the MS office excel to calculate 
the usability and compare the performance of the different version 
of the product. We have conduct the survey on MS office excel 
2003 and 2007. MS office package is one of the most widely 
used software for preparing worksheet and calculating different 
mathematical function. As excel 2007 has provided more 
functionality so the survey is also reflecting the same. The result 
is represented in the form of a bar chart where an approximate 
result is shown as below.

Fig. 3: Result of the Survey

VI. Conclusion
This paper has given a brief introduction to the usability concepts. 
The models are explained along with the factors for future reference 
also. A new questionnaire is used for the purpose of calculate 
the usability. The paper is also providing the application of the 
questionnaire UEQ for comparing the usability of MS office excel 
2003 and 2007. Similar method can be applied to calculate usability 
and as well comparing the usefulness of different software.
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