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Abstract 
 

Requirement engineering is the first and crucial phase in the development of software. 

The main aim of the requirement engineering process is gathering of requirements. It 

involves set of activities like system feasibility study, elicitation analysis, validation and 

management of the requirements. There are many methods already exist to perform the 

requirement gathering  process and the software developers apply them to gather the 

requirements but still they are facing so many problems in gathering the requirements 

due to the lack of knowledge on result of the methods and selection of appropriate 

method. This affects the quality of software and increases the production cost of 

software. this paper presents the literature study and the experimental case study on 

analyzing and compare different methods for requirement gathering process, this 

provides the flexibility to requirements engineers to know the characteristics and the 

effectiveness of every method, it is useful to select the particular elicitation method 

depends on the type of application and the situation. And this analysis may be useful for 

the future development of new methods for requirement elicitation. 
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1. Introduction 
Nowadays the usage of computer applications and software is increasing day by day and 
these systems play a vital role in the management of businesses existing today. Most of 
the software products developed today is to extend the existing system functionalities. 
Due to the today’s commercial on the shelf products development [1, 2], the vast range 
of fields that uses the computers today, different services are expected by customers, 
which make it difficult to develop software that fulfils the expectations of the users. 
  
Since the 1960’s the development of computer based systems has faced many problems 
[3, 4] that leaded to too many projects being delayed and over budget. The systems that 
were delivered also did not meet the requirements, or satisfy the intended purpose 
which resulted in the dissatisfaction of the users. The main reason that could be stated 
for this problem is difficulties faced in the gathering of requirements [4], as 
requirements engineering is the first step in the software development. Whenever the 
requirements engineers lack the knowledge of the performance and characteristics of the 
different elicitation methods, the activities related to requirements will fail, thus leading 
to wrong gathering of requirements that makes the wrong requirements specification 
document. The wrong specification document set the improper objectives in product 
development phase. The product developed with the wrong specification document 
never meets the customers’ expectations and the intended services. Moreover, the 
changes in the requirements in the middle of the project development phase will lead to 
delay and increased cost. 
 
There are some famous cases of software failure due to improper use of requirements 
elicitation methods. One of such famous case is the Ariane5 Flight 501 (European 
Ariane 5 expendable launch System) where the requirements specifications of Ariane4 
were reused. But, Ariane5’s flight path was much different which could not be handled 
by the code developed using Ariane4’s requirements specification. This is one of the 
examples which show the importance of requirements elicitation and also the 
importance of selecting the appropriate elicitation method [57]. 
  
Goals This paper describes the different activities involved in requirements engineering 
process. The main goal of this paper is to analyze and compare of the different methods 
for the requirements elicitation process, which will be useful to find the different 
characteristics and the performance of different elicitation methods both in theoretical 
and practical approach. Hence the results presented in this paper are acquired using both 
literature study and an experimental survey. The survey on the different elicitation 
methods that forms the part of the paper is conducted among the experienced people 
who are currently using the requirements elicitation methods in the software industry. 
Literature review presented in this paper compares the different elicitation methods 
according to their characteristics. This papers deals only with the requirements 
elicitation part of the requirement engineering process.  
 
The research presented in this thesis commences with the Introduction section, in which 
the current problems faced in the process of requirements elicitation and the methods 
used to solve it are presented. The work done in this paper may be small and limited, 
but it will be useful for the development of new methods in the future. 
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Section 2 includes the background that presents the basic information required to 
understand the topic and rest of the paper. This section provides the definitions and the 
importance of the requirements engineering process in the software development. It 
deals with the different activities involved in the requirements engineering process like 
feasibility studies and requirements elicitation and analysis. 
 
Section 3 contains the description of different activities involved in the requirements 
engineering process and the inputs and out puts of the requirements engineering 
process. Subsections in this, describes the topic of requirements elicitation, which forms 
the main topic of this paper. This subsection describes the purpose of the requirements 
elicitation in the requirements engineering process and the different activities involved 
in the requirements elicitation process with diagrammatic representation. 
 
Section 4 and 5 starts with describing various methods for the requirements elicitation 
process, this provides the basic guide lines to perform the different methods of 
requirements elicitation. This section is based on the literature study of experts’ articles 
in the field of software engineering and requirements engineering. The articles are 
gathered from various sources, each describing different elicitation methods. Section 6 
describes the method used to gather the material from the different sources and the 
method used for conducting the survey among experienced professional and their 
opinion on the elicitation methods and the usage of these methods in the industry level.  
 
Results section provides the result of the research. It describes the comparison of 
different elicitation methods based on the experimental survey and the literature review. 
This section also includes the discussion of every observed result in detail. Future work 
that can be carried on and the conclusion derived from the work are followed by the 
results section. 

2. Background 
 
DEFINITION  
 
“Requirements engineering is the branch of software Engineering concerned with the 
real world goals for, Functions of and constraints on software systems. It is also 
concerned with the relationship of these factors to precise specifications of software 
behaviour, and to their evolution over time and across software families” [5]
 
There has been many research works already conducted on this topic from 1990, such as 
Basher Nuseibeh’s paper “Requirements Engineering Road map”[5] and “Requirements 
Elicitation Techniques: Analyzing the Gap between Technology Availability and 
Technology Use” by Ann M. Hickey, Alan M. Davis and Denali Kaiser[13]. However, 
these papers did not contain an actual analysis of the different methods used in the 
Industrial level. This is a vital part to gather the advantages and disadvantages of the 
methods in a practical way. In order to fill this gap, a survey is added as the part of this 
paper.  
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Requirements specify the services that should be provided by the system, the method in 
which they should be provided and constraints in providing these services. 
Requirements forms the first phase in the software lifecycle, as given by Somerville 
“Requirements are the things we should discover early stages of the software 
development life cycle”. The gathered requirements describe how the system will 
behave, system domain, user level facilities and the constraints on which the system 
should be operated [4 6]. There are typically 2 main types of these requirements, which 
will be described in the following sections. 

2.1 User requirements 
   User requirements describe the expected services from the system, constraints on 
achieving them and the way the system provides the requirements [6]. It must be written 
in such a way, that it must be understandable by a person without technical experience 
and background knowledge. These requirements are generally defined using the 
external activities and behaviour of the system and is never defined based on system 
design or implementation [6, 7]. 

2.2 System Requirements  
   System requirements provide the in-depth knowledge of the user requirements. 
System requirements are the basic principles that should be followed to design the 
system architecture [6]. The software engineer should analyse these requirements to 
know about what exactly has to be implemented and provided in the proposed system 
[7]. This is very important and useful to make an agreement or the contract for the 
implementation of the system [6]. System requirements are classified in to different 
types as follows,  

2.2.1 Functional requirements 
These are the functions/ services that define [6, 8] 
 

• What the system is expected to provide 
• How the system should respond or react to particular input or situation 
• What the system should not do 
• Constraints on implementing the above said requirements. 

These requirements mainly depend on the users of the system and the type of software 
that is developed [3, 6] 

2.2.2 Non functional requirements 
These requirements define the effectiveness of the functions provided by the system. 
They are not provided by the system, but they affect the functions provided by the 
system [8]. Any system that does not provide a reliable service and also security 
measures against any threats will be not being considered as a success. These 
requirements form the basis of the quality of the system. For example, a Banking 
system that satisfies every functional requirement, and does not provide any non 
functional requirements is sure to fail. Thus, the failure of the non functional 
requirements will lead to the failure of the whole system. Non functional requirements 
include [1, 6, 8]. 
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• Safety and security measures provided by the system 
• Reliability and efficiency of the system 
• Portability and integrity of the system 
• Memory used and cost effectiveness of the system 

 
This also includes budget, scheduling, etc. 

2.3 Requirements engineering 
“Requirements engineering is a branch of system engineering”[5]. The work in the 
requirements engineering is related to the analysis of the system boundaries and the 
system characteristics. The requirements engineering involves requirements elicitation, 
documentation and maintenance of the requirements. Requirements engineering is a 
repeatable and systematic technique. In each and every phase of the requirements 
engineering lifecycle, the requirements are analyzed and evaluated to find the 
consistency and completeness of the requirements [4, 9]. The requirements that are 
gathered from this process are applicable to whole system and not only for a single 
component.  
 
“The cost of the requirements engineering depends on the size and the type of the 
system that is being developed. For large systems it wills costs 15% of the total budget 
only for formal requirement specification, for smaller systems it varies from 8 to 10 
percent” [4, 5].  
 
There are many problems due to usage of wrong requirements [4, 10]. They are,  

1. Delayed and over budget projects. 
2. The product does not reach the intended purpose. The customers, who are 

actually paying for the system, are not satisfied. 
3. The errors encountered in the development of the system, is the reason for the 

problems in using the system. 
4. The continuous use of such system makes it error prone, and thus increases the 

cost of the maintenance. 
 
Rectifying an error resulted by the wrong requirement is much harder than correcting 
the errors occurred in the later stages of the project.  
“Correcting the requirements errors requires the rework on system design, 
implementation and testing. The cost of correcting the requirements errors is 100 times 
more than the cost of the simple errors occurred in the later stages of the project” [4]. 

3. Requirements Engineering Process 
A process is organizing a set of activities; it is a continuous transformation of input to 
output activity [2, 4]. Requirements engineering is also an organized and structured 
process with the set of activities to transform input to output followed by elicitation, 
validation and maintaining the requirements [6, 10]. The activities involved in the 
requirement engineering include,  
 

• Feasibility study 
• Requirements elicitation and analysis  

 6 



Requirements Engineering: Elicitation Techniques 
 

• Requirements validation  
• Requirements management   
• Requirements documents.  

 
Unlike the Software engineering process, Requirement engineering is also made up of 
different activities that connect, interact and lead one another to form a whole 
Requirements engineering lifecycle. This lifecycle is represented in figure 1, and is 
followed by an explanation of various activities. 
 

Feasibility 
study 

Requirements 
gathering 

Require  
Validation 

Require 
specification 

Feasibility study

User and system 
requirements 

System models 

                  

Requirements 
Document 

                                        Figure 1: Requirements engineering process [6]. 
 
The detailed background theory of the activities showed in the figure 1 describes 
planning and scheduling of the activities, inputs and outputs of the every activity, tools 
used to perform each activity.  
 
The performance of the activities depends mostly on the people who are involved in the 
requirements engineering process; they will decide the major issues like where and 
when to perform the activities. The requirements engineers will decide the usage of the 
different available resources depending on the situation and the necessity [6]. 
 
“The requirements engineering process is an input and output activity” [4], it mainly 
depends upon the four things to perform the requirements process, which are known as 
the inputs of the requirements engineering process. They are [4],  

 
1. Existing system document 
2. user and stake holders requirements 
3. organization and business procedures 
4. Domain Knowledge. 

 
The outputs for the Requirements engineering process are,  
 

1. Final requirements 
2. Specification of system 
3. System models 
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Diagrammatic representation of Inputs and outputs of a requirements engineering 
process  
 

Existing 
system 
document 

 
 
 
 
 
Requirements 
engineering 
process 

                                         
 
                                   Figure 2: Inputs and Outputs of a Requirements engineering process [4]. 

 

3.1 Feasibility study 
The first step in the Requirement engineering process is the feasibility study. The 
Feasibility study is based mainly on the necessity of the proposed system in the 
organization and the domain information of the system. The result of the feasibility 
study provides us with the report of the worthiness of the proposed system. It also 
recommends whether the proposed system should be developed or not, and whether the 
requirements engineering process should be initiated for the proposed system [6, 11]. 
 
 This feasibility study helps the requirements engineers to answer the questions like[6],  
 

• Does the overall objectives of the organisation is satisfied by the system?  
• Can the system be developed within the proposed budget and timeline? 
• Can the proposed system made to co-exist with the existing systems?  

 
In the problems specified above, the first one is most critical, as it answers the problem 
whether the system satisfies the intended objective or not. Unless the system answers 
this problem positively, there is no use in developing the system. Any organization that 
desires to develop the systems should have the clear arguments and statements on their 
objectives. 
 This feasibility study involves set of activities such as information gathering, 
assessment and the report of the information [6]. The assessment activity is used to find 
the different solutions for the problems faced in the feasibility study process.  Once the 
solution is acquired, the questions can be answered from the source of information. The 
sample questions that arise in this cyclic process are [6],  
 

1. The reaction of the organisation if the proposed system is not implemented. 

Stake holder’s 
requirements 

Business and 
organisation 
procedures 

Domain 
knowledge 

System models

Final 
requirements 

Specification 
of system 
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2. Can the existing system integrated with the proposed system to solve the 
problems. 

3. The level of problems that has to be solved by the proposed system. 
4. Can the proposed system be developed and used with the existing technology or 

newer technology is needed? 
5. What exactly the proposed systems should support and not be support? 

 
The main source for the feasibility study activity includes the total management 
department, technical professional, expert’s judgement and the people who are familiar 
with the usage and type of the system. The required information in this activity is 
gathered from analyzing the different types of user expectations on the new system. The 
gathered information is used for the preparation of the feasibility report. This report is 
basis for the critical decision regarding the changes in system development decisions, 
schedule, and budget. The feasibility study report some times affects and changes the 
overall objective of the organization.  

3.2 Requirements Elicitation and Analysis 
Requirements elicitation is the process of gathering the requirements. In this process the 
technical professional in the organization, like software developers and the system 
engineers, work together with the users of the system and the customers [12]. This 
process is useful in finding the problems that has to be solved. The problems include, 
 

1. What the proposed system should provide? 
2. What are the expected services form the system? 
3. What are the required characteristics of the system? 
4. What are the required hardware and software constraints of the system? 
 

Requirements elicitation process includes a chain of processes that interact with each 
other to produce requirements documentation. The lifecycle of the requirements 
elicitation process is represented in figure 3 and the steps involved are explained [6] 
 
            Diagrammatic Representation of Requirements elicitation process  

Requiremen
ts Requiremen

ts c heck

Background 
Knowled

Requiremen
ts ge priority

Requirements 
documents 

Gathering 
re

Conflict 
resolutionquirement

                          
                            Figure 3: Requirements elicitation process [6] 

Requiremen
ts classify
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Back ground Knowledge 
The analyst must understand the back ground and the domain knowledge of the 
application that is being developed. 
Example: If the system is developed for ATM, the developer should have some basic 
knowledge of how the ATM works. 
  
Gathering the requirements 
This is the activity of discovering the requirements by involving with the stakeholders 
and users. 
 
Requirements classification 
This activity includes the organizing of the requirements gathered from different 
sources. 
 
Requirements conflict  
This activity involves with the stakeholders and requirements engineers. This is used to 
solve the problems in the requirements that contradict the organization and business 
rules. 
 
Requirements Prioritization 
Discovering the important requirements by interacting with the stake holders and 
organize them in to most priority order.  
Requirements check 
This activity involves checking the stake holder’s expectations on the system with the 
gathered requirements.  
 
Requirements elicitation process not only helps the organization to gather the 
requirements, but also it analyses the requirements and the business procedures of the 
organization. The requirements elicitation and analysis is a difficult activity in the 
requirements engineering, due to the following reasons [6]. 
 

1. Lack of technical knowledge and unawareness of the technical aspects of the 
system from the stake holder’s side.  

2. Some times they may demand unrealistic things and they do not know what they 
exactly expecting form the system. 

3. Stakeholders express their requirements in the most general terms; it is difficult 
to find the technical aspects of the system form the general terms.  

4. Different people expect different services form the proposed system, 
requirements engineers has to discover the good sources of requirements and 
commonalities. 

5. Business procedures, political influences and the budget matters where the clear 
analysis is required.  

4. Classic Requirements Elicitation techniques 
These requirements elicitation techniques have been used for a long time. These are 
tested and proven methods. The different classic requirements elicitation processes are, 
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4.1 Interviews 
Interviews are the commonly used and most popular method for requirements elicitation 
[4, 18]. In this method the analyst and the engineers of the requirements engineering 
process discuss with the different types of stake holders to understand the requirements 
of the system and the objective they have to fulfil in the system [16, 17]. There are 
typically 2 main types of interviews, which will be described in the following sections 
[4, 16, 52]. 
 

1. Closed Interview: In this interview the requirements engineer prepare some 
predefined questions and he tries to get the answers for these questions from the 
stake holders.  

 
2. Open interview: In this interview the requirements engineer does not prepare 

any predefined questions, and he tries to get the information from the 
stakeholders in open discussions. He mostly concentrates on finding the stake 
holders expectations on the system. 

 
Generally the interviews start with the predefined questions [4]. However, in the 
process of the interview, a lot of different considerable things may arise, that leads to 
open discussion. Interviews are effective for understating the problems in the existing 
system and to find the general requirements of the stakeholders. But, it is difficult to 
decide the boundaries of the proposed system and the organization procedures using this 
method. To make the effective interview the requirement engineer and the stake holders 
has to perform in the following ways [4, 16, 17]. 
 
1. Interviewer should be patient enough to listen to the stake holder’s views and the 
requirements. He should be open-minded. 
2. Stake holders should be expressive in the interview; they should express their views 
in definite context. 

4.2 Questionnaire  
Questionnaires are one of the methods of gathering requirements in less cost [26]. 
Questionnaires reach a large number of people, not only in less time but also in a lesser 
cost. But the results extracted from the questionnaires should be clearly analysed. The 
result from the questionnaires mainly depends on the two factors [20, 23, 24],  
       

1. Effectiveness and the design of the questionnaire 
2. Honesty of the respondent. 

 
A well designed and effective questionnaire can be used to decide the actual user 
requirements, objectives and the constraints [22]. A good structured questionnaire 
influences people to answer honestly thus making it possible to gather reliable 
results from a large group of people. The data collected through questionnaires can 
be used to analyze the obtained results, both systematically and quantitatively [26].   
The designing of questionnaire is a multi stage process and should be viewed 
accordingly. 
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The steps involved in designing and administering a questionnaire are [22, 26], 

1. The purpose of the survey should be defined 
2. The sampling group (respondents to the survey) should be decided 
3. Preparing and developing the Questionnaire  
4. Conducting  the Questionnaire process 
5. Gathering and analysing the results    

Steps in arranging a questionnaire [25] 

• The questions should be arranged well, so that general questions are followed by 
particular questions. 

• Arrange the questions such that, easy questions comes first.  
• Arrange the questions in a order of known to unknown 
• Try to use closed format questions in the beginning.  
• The questions relevant to the main subject should be given high priority and 

stated at the start of the questionnaire.  
• Avoid personal and intimate questions at the beginning 

The general factors which affect the usage of the questionnaire are [24, 25, 26] 

1. The available resources to gather the requirements: The usage off the 
questionnaire mainly depends on the available resources. When the resources 
and the funds are less, the questionnaire is the best method to gather the 
requirements because the cost of the administrational is very less. The 
questionnaire can also be used to save the time by gathering the requirements 
from a large number of people in a very short interval. 

2. Type of Requirements that has to be gathering: The type of the information 
that has to be gathered depends on the level of the respondent’s knowledge and 
background.  

3. Anonymity provided to the respondent: These are the general factors to use 
the questionnaire but there is no particular rule as and when to use the 
questionnaire for gathering requirements. 

4.3 Social analysis 
Social analysis is also known as Observation. Observation is the method of collecting 
requirements by observing the people doing their normal work. This method is 
generally used to find the additional requirements needed by the user, when the user is 
unable to explain their expected requirements from the new product and problems with 
the existing product. 
 
This social analysis is of four types [33, 34]. They are,  
 
Passive observations- This social analysis is carried out without direct involvement of 
the observer in the society. The observation of the peoples work is carried out by 
recording using videotapes, video cameras and surveillance cameras. The 

 12 



Requirements Engineering: Elicitation Techniques 
 

documentation of the problems and the requirements are prepared from the recorded 
data. 
 
Active observation- This observation is carried out with the direct involvement of the 
observer. The people are provided with the new product prototype or existing product to 
perform the operations on the product. The observer provides the domain knowledge to 
the user to work with the product and he makes the report of the requirements of the 
people by observing their work with the product. 
 
Explanatory Observations- In this type of observation, the users talk loudly, 
explaining what they are doing, while using the product. The observer takes notes using 
the explanation given by the user. 
 
Ethnography [4,33,58] - In this method the observer is completely immersed in the 
society. The observer goes through in depth observation of the society and their works. 
There is no particular formula to carry out this method but it is time consuming and 
expensive method to gather the requirements. 

5. Modern Requirements Elicitation Techniques 
There are different types of modern elicitation techniques, which will be described in 
the following section. 

5.1 Prototyping  
Prototype is the representations or visualizations of the actual system parts [2, 4, 27]. 
The prototype is designed in the early stages of the implementation of the project. It 
provides the General idea of the actual system functions and the work flow. Prototyping 
is used to gather the requirements from the users by presenting GUI based system 
functions [28]. 
 
The main aim of Requirements Elicitation is to gather the requirements before the 
product is developed. But it is difficult to discover the additional requirements until it 
comes in to usage or some body is actually using it [1, 4, 28]. The process of gathering 
the requirements from the stakeholders and the end users is limited and it is difficult to 
discover their expectations and the requirements on the new product with out providing 
some model that resembles the appearance of the real product. 
  
A prototype represents the actual product in both functional and graphical sense [6, 29]. 
It provides the flexibility to the users and the stake holders to work with the initial 
version of the product to understand the system and discuss them to think of the 
additional and missed requirements. Prototyping is a most expensive than the all other 
methods of requirements elicitation [30]. 
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Diagrammatic representation of the Prototype lifecycle model 
 

                      
 

Figure 4: Prototype life cycle model source [3]. 
 
Prototypes are generally developed in the early stages of the actual product development 
process. The software developers use these prototypes in the situations like, 
 

1. When the users are unable to express their requirements. 
2. If it is a new product and the users have no experience with this product. 
3. When ever the requirements analysis and feasibility studies is difficult. 

 
These prototypes are typically of two types. They are [1, 4, 31, 32],  
 

1. Throw-away prototypes: This type of prototype is not reusable and hence is 
discarded when ever the requirements elicitation process is complete. 

2. Evolutionary prototypes: This type of prototypes is reusable. They are evolved 
or improved according to the feedback and is given as the original product.  

 
Advantages of Prototyping 

• Reduces time of development.  
• Reduces cost of development.  
• The users provided with a visual representation, thus facilitating system 

implementation. 
• Provides high level of user satisfaction.  
• The ways in which the system can be enhanced in future is known.  

 
Disadvantages of Prototyping 

• The users may expect the finished product to be the same as the prototype 
• Developers may be tempted to stop with the prototype. 
• Can lead to unfinished system implementation. 
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5.2 Requirements reuse 
In the field of software engineering reusing the requirements of the existing system is 
common method of requirements elicitation [2,4,33, 34]. Using the existing Knowledge 
to develop the new product has many advantages that include low cost and less time. 
Though each product has their own type of stake holders and users, there is still number 
of situations that the reusing of the requirements takes place [4, 35]. 
Example,   
 1. User interface designs of the application domain information 

2. Different companies’ database and security policies. 
 
Nowadays in software industries the more than half of the requirements for the new 
project requirements are acquired from the existing projects [2, 6, 36]. Although there is 
need to check the requirements before they are used in the proposed product, the reused 
requirements are already validated and analysed thus reducing the time of testing.  
 
“Successful reuse starts with the having an organizational culture that consciously 
encourage reuse rather than reinvention” [2]. 
 
The various questions that help us to find the reusable requirements are [36],  
 

• What are the problems in the existing product? 
• What the proposed product should provide to over come the difficulties in the 

existing product? 
• Who are the users and the stakeholders of the existing and proposed products? 

 
It is difficult to say that particular proposed product is completely different from the 
existing product, because it is easy to find reused requirements in any project 
requirement specification [2] 
 
Diagrammatic representation of Reusable requirements: 
 
 
 
 
       
 
 

 
 
 
 

Recognize 
which 
existing

Reusable 
requirem

Requirements

co
nte

 
Figure 5: Reusable Requirements [2] 

 
Stake holders will provide the related documents and the existing system documents to 
find the reusable requirements [1]. Some times the documents of the existing product 
questionnaire are also helpful in finding the source of reusable requirements. Finding 
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and using the reusable requirements for the projects is the best way of requirements 
elicitation [6, 36, 37].  

5.3 Scenarios 
The scenarios of the particular system will give the working method of different 
interaction sessions or the situations of the system [38, 39]. These scenarios are helpful 
for requirements elicitation in two ways. They are [40]. 
 

1. Analyzing the different sessions of the system gives the flexibility to find the 
requirements 

2. The user response after interaction with the scenarios will give the flexibility to 
find the requirements. 

 
Scenarios are generally used after the initial requirements specification is finished [4,41, 
42]. The scenarios are produced by the developers when the initial requirements are 
collected and the basic idea about the functions to be provided by the system is 
prepared. The developed scenarios will be used to find and prepare the detailed 
requirements specification. 
 
The method to prepare the scenario is as follows [4, 43, 44]  
 

1. Scenario should start with the particular state called the starting point 
2. Every state should be connected with the next state. 
3. Every state should contain the Normal, exceptional and alternative flow of 

events. 
4. Every state should describe the actions performed on that state. 
5. The interaction should be ended with the final state. 

 
Generally the software industries use the text based and picture based scenarios [2, 4]. 
The developer provides the scenario model for the system. The user and the 
requirements engineer work with the scenarios of the proposed system. The 
requirements engineer takes the notes of the user comments, suggestions and difficulties 
that user faced when interacting with the scenario. Scenarios of the proposed system are 
always prepared with the involvement of the stake holders to clarify what they require 
in each interaction. Use cases developed for the system are the basic guidelines for the 
scenario models. 

5.4 Brainstorming 
Brainstorming is a techniques used to generate new ideas and find the solution to a 
specific issue [2, 39, 45,58]. This is conducted as a conference with six to ten members. 
The members are from the different departments and domain experts are also included. 
This conference is headed by the organizer, who states the issue to be discussed. The 
conference is generally held in a round table fashion. Every member person is allotted 
with certain time interval to explain their ideas. Notepads are provided to all members 
to write their ideas and suggestions. The team of brainstorming will then decide the best 
idea by voting from the group and that idea is selected as the solution to the issue 
discussed in the conference. 
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Brainstorming can be used to answer the following questions [45,58], 
 

• What exactly the system should provide 
• What are the business and organization rules required to follow 
• What type of questions should be there in the interviews and questionnaires? 
• What are the risk factors effect the proposed system development and what to do 

avoid that? 

5.5 Joint Application Development  
It is an organized and structured technique for requirements elicitation [46]. This is 
conducted in the same manner as brainstorming, except that the stakeholders and the 
users are also allowed to participate and discuss on the design of the proposed system. 
The participant in these sessions does not exceed 20 to 30 [46]. 
 
The requirements engineers start the session by providing the general overview of the 
system. The discussion with the stakeholders and the users continues until the final 
requirements are gathered. This leads to elicitation of better requirements in the first 
attempt and it reduces the time spent on the requirements phase [46]. 
 
The success of the JAD depends on [47,58] 
 

1. leader of the JAD session 
2. Developers, end-users and the stakeholders of the product. 
3. Group involvement. 

5.6 User Centered Design  
This method is similar to Joint Application Development. The one difference is that the 
user acts as the part of the development team. The user takes active part in the designing 
and development of the system [48,58]. The user provides his ideas and contributes his 
suggestions as a member of the development team. The activities involved in user 
centered design shown in figure 6. 
 
                         Diagrammatic Representation of User Centered Design Activities 
 

                                           
 
                                        Figure 6: Activities Involved in user centred design [59] 
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Advantages of User Centred Design [49,58] 
 

• The user is closely involved with the development 
• The user feedback can be obtained immediately  
• Reduces time and cost spent on gathering user feedback. 

6. Method 
There are various articles and papers present on the topic of Requirements Engineering. 
Some of them are presented using Literature review and others using various practical 
means. There are also papers on requirements engineering for specific applications. 
However, very few are the papers that present these two perspectives together [51-56].  
 
The main constraints that were considered for choosing the methods for this thesis work 
were time, cost and reliability. Literature review, as it is gathered from reliable sources, 
proved to be much reliable and cost free. Though much time was spent on collecting the 
sources, it proved to be an effective method. On the other hand, the practical method has 
to be as reliable as Literature review. Interview would have been the best method if not 
for the time and cost constraints. It is not possible to meet many experts in the available 
time. Questionnaires require much less time than Interview as it could be distributed at 
the same time to may respondents. However, care was taken in choosing the 
respondents in order to achieve the reliability. The methods used to conduct the survey 
are explained later. The other reasons that these methods were chosen are, 
 

• Literature review is one of the methods that are very effective to read and 
analyze various papers, articles and books presented on the topic. 

• To have a deeper understanding of the topic, one must be aware of as many 
different views and opinions of the experts. Literature review is a best method to 
achieve this. 

• On any aspect of engineering, theoretical knowledge alone is not helpful when it 
comes to real world applications. It is important to have practical knowledge. It 
is on this basis that Experimental survey was chosen as one of the perspectives 
for this paper. 

• It is always a best approach to compare the practical and theoretical results so as 
to have a more reliable result. Hence, Literature review and Survey was selected.  

 
Literature review 
 
A properly written literature review filters the necessary information from the sources 
that is analysed. The literature review in this paper mainly focuses on the materials 
gathered from different books and the articles published in the IEEE, ACM and 
SCIRUS by different experts in the field of requirements engineering and the software 
development. The literature review for this thesis work was conducted using 
information gathered from ten books and approximately thirty to forty papers. 
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The appropriate keywords to filter the papers in IEEE and ACM libraries were obtained 
by using random keywords in the GOOGLE AND YAHOO search pages. These 
keywords were then used in the various libraries to get the most appropriate papers on 
the topic. Once the papers were found, the following parameters were used to select the 
papers for thesis. They are, 
 
Reliability – In general, papers presented in IEEE and ACM are reliable. However, 
papers presented by professors and lecturers were given higher priority. The articles that 
were selected were also mainly written by professors. In the case of the Books, the book 
used for the course literature was selected. Other books used in this thesis are selected 
based on their relevance and expertise on the topic.  
 
Timeline – Requirements engineering is a new field when compared with other 
software engineering processes. But it also follows some basic principles of software 
engineering. The papers were chosen such that, they contain most advanced information 
on the topic. The papers referenced in the thesis are mostly recent papers, which were 
presented when the requirements engineering started to shape up. However, to explain 
basic principles some old and much reliable papers were selected. 
 
Reputation – The papers used in this thesis were also selected based on their 
reputation. Most of the papers presented in this thesis are cited many times by reliable 
authors. Goggle Scholar was used for this purpose. References were also gathered by 
studying the references used in the selected papers.  
 
The results gathered from the literature review were then tabulated. And according to 
the authors view on the advantages and disadvantages of the various methods, they were 
tabulated based on their usability for a particular type of application (sample table1) or 
based on their cost and time usage. This table was later used to calculate the percentage 
and the results were plotted as a graph (Figure 13 and Figure 14) 
 
Experiment  
 
This paper does not contain only the theoretical methods of gathering requirements. But 
also, a practical approach is used in order to experience the problems that are faced in 
the real world. A real survey is conducted among the professionals working in 
requirements and software development field. The survey consists of questions aimed at 
gathering the way the professionals feels about various requirements techniques, and the 
problems they face in using them in the industrial level. The results gathered from the 
survey is analysed and discussed. It is also compared with the outcome of literature 
review, so as to find out the gap between the theoretical and practical usage of the 
requirements elicitation techniques. 
 
The main parameters that were used for the Survey are as follows, 
 
Sample Size – The number of total respondents is an important factor to achieve a 
reliable result. Hundred respondents would have been much more reliable, but for the 
time constraint. So a more appropriate size of 35 was chosen. 
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Reliability – since this survey is about Requirements engineering elicitation, the 
respondents must be aware of the process and should have at least basic knowledge 
about the process. So the respondents were chosen from the software field and also from 
management group of software companies. Years of experience and the educational 
background was also considered. 
 
Designing of the questionnaire – The questionnaire was designed after a thorough 
study of the effective designing of a questionnaire [21-26]. In brief, the questionnaire 
that was designed had a consistent flow. General information and questions formed the 
first section of the questionnaire, while, the in depth questions about the topic formed 
the second section. Moreover, apart from the personal opinions of the respondents, the 
methods used in their respective companies were also collected. While most of the 
questions were multiple choice questions, some questions were also of grading type.  
 
Conducting the survey – since the survey was conducted among the professionals 
mostly from Seven Indian multinational companies, E-Mail was used for distribution of 
the questionnaire. The respondents, after filling out the questionnaire, returned the 
results via E-Mail. 
 
Analysis of the results – The results collected from the respondents, were then 
tabulated. The percentage was then calculated based on various parameters. In order to 
provide the reader with a visual representation for easy understanding, the tabulated 
data was plotted in a Graph (Figure 7 to Figure 12) 

7. Results 
In this section, the results gathered from Literature Review and Experimental Survey is 
listed down. Graphs are used for visual representation and easy understanding. 

7.1 Experimental Survey 
The survey was conducted among thirty five professionals working in Seven Indian 
software concerns. The participants were from different educational background, years 
of experience and the field they currently work. From the thirty five participants, twenty 
five answered to the questions, while ten had not responded. The respondents were 
selected from seven different Indian companies. The results are as follows, 
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Educational Background 
This graph shows the number of respondents according to their educational background. 
It was important to plot this as this shows that the survey was conducted among 
members from different educational backgrounds (based on university degree), thus 
eliminating the possibility of the survey being conducted among a same group, for 
example say software developers. 
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Figure 7: Respondents - according to the educational background 
 
Years of Experience 
In this graph, the respondents are divided by their years of experience in their relative 
field. This was an important aspect as later it proved that, respondents with higher 
experience believed that requirements engineering were an important phase in software 
development. 
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 Figure 8: Respondents – according to the years of experience 
 
Are Requirements very important for development? 
The respondents were asked to express their views on the importance of requirements 
engineering. It was interesting to find that respondents with more experience thought 
that the requirements engineering was an important aspect, whereas the fresher in the 
field had very little idea about the process. This is shown in Figure 12. 
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                              Figure 8: Importance of Requirements 
 
Effectiveness of the method 
To calculate the effectiveness of the method, question no 11 was used. The respondents 
who believed that the requirements engineering was an important process (Figure 9) 
answered this question. Then a table was drawn with each method listed. For each 
respondent selecting the method, the particular method was incremented by one. Then, 
this sum was divided by the number of total respondents for this question and the 
percentage was calculated. The results are plotted in the graph below.  
 

0

10

20

30

40

50

60

70

80

90

100

in
 p

er
ce

nt
ag

e

Interviews

Q
uestionnaires

Social Analysis
Prototyping
Scenarios

Brain storm
ing

JAD

UCD

Reused Requirem
ents

                       Figure 10: Effectiveness of method used for Requirements Elicitation 
 
Method Popularity in Industrial Usage 
While Figure 10 shows the view of the respondents on the effectiveness of the different 
methods, this graph shows the method used in their respective companies. To get this 
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result, the same method used for Figure 9 was used. However, in this, all the 
respondents (25) were asked to tick the methods used in their respective companies. 
Then the same type of table used for Figure 10 was used. And each method was 
incremented by one according to the selection of the respondent. Then this sum was 
divided by the total number of respondents and the percentage was calculated. This is 
plotted in Figure 10. From the comparison of figure 10 and 11, it is clear that, reusing 
requirements is popular both among the respondents and also in companies. 
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Figure 11: Popularly used requirements elicitation method in industries 
 
Comparison of the Years of Experience and the Importance of Requirements 
This is a combined graph of the respondents’ years of experience (Figure 8) and their 
view on the importance of requirements (Figure 9). It clearly showed that the higher the 
experience, the more the importance for requirements engineering. 
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Figure 12: Comparison of years of Experience and importance of requirements 
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7.2 Literature Review 
In this section, the result that has been formed using the literature review of various 
journals and papers has been presented. These sources were read, understood, analysed 
and results were collected. Based on the gathered results, the effective method for the 
type of application developed and effective method on the basis of cost and time 
requirements were calculated. This result is compared and analysed with the result 
found by experimental survey in the Discussion sections.  
 
In order to represent the collected information, the method of grading each requirements 
elicitation process in a numerical of zero to ten according to the authors’ opinion on the 
pros and cons of the method was discussed and the data was collected accordingly. 
However, this was a difficult method and there was question of reliability on the grade 
allotted. So, to overcome this, a new method was formed using the available data on the 
authors’ views on the usability of the requirements elicitation processes. In this method, 
each process and type of applications was tabulated and the process was incremented 
with a one if the author expressed a positive view that the particular method can be used 
for the particular type of application(see sample table 1). Then using this data, 
percentage was calculated and plotted (Figure 13). 
 
Methods Applications General 

Applications 
Industrial Specific 
Applications 

Scientific Complex 
Applications 

Interviews 1+1+1+1+1+1 1+1+1+1+1+1+1 1+1+1+1+1 
Questionnaires 1+1+1+1+1+1+1+1 1+1+1+1+1+1 1+1+1+1 
Social Analysis 1+1+1+1+1+1 1+1+1+1+1+1+1 1+1+1+1+1+1+1+1
Prototyping 1+1+1+1+1+1 1+1+1+1 1+1+1+1+1+1+1 
Scenario 1+1+1+1+1+1 1+1+1+1+1 1+1+1+1+1+1+1 
Brain Storming 1+1+1+1+1 1+1+1+1+1+1+1 1+1+1+1+1+1+1 
JAD 1+1+1+1 1+1+1+1+1+1+1 1+1+1+1+1+1+1+1
UCD 1+1+1+1+1 1+1+1+1+1+1+1+1 1+1+1+1 
Reused Requirements 1+1+1+1+1+1+1 1+1+1+1+1+1+1 1+1+1+1+1 
 
Table 1 – sample table of the method used to calculate the usability of the method for 
the particular type of applications.  
 
The other parameter that was used was cost and time required by each method. To 
gather these results, the same method used for Figure 13 was used, except that this time 
the authors’ view on the cost and time required by the methods were tabulated. If the 
method required much time it was incremented by 1. The same was done for cost also. 
Then the percentage was calculated. The lower the percentage, the lesser the cost and 
time required by the method, thus making it a most effective method, when cost and 
time is considered. The results were then plotted in Figure 14. 
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Figure 13: Method effectiveness according to the type of application 
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Figure 14: Cost and Time requirement of requirements elicitation methods 
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8. Discussions 

8.1 Experimental Survey 
In the survey conducted, there were very interesting results to be observed. They are, 
 
Experience Matters  
If you ask an inexperienced developer he would probably say that an application can be 
developed just with the knowledge of the developer, where as a seasoned programmer 
would be more concerned about the various parameters that affects the quality of the 
software. This was proved by the survey (Figure 12). People with higher experience 
believed that requirements gathering are a much important task in software development 
lifecycle. 
 
Effectiveness of the method 
Interviews, Questionnaires and Reusing were voted by most respondents to be the most 
effective methods (Figure 10). It is also interesting to note that all these methods require 
less interaction of the developers directly with the users. 
 
Popularity of the method in Industries 
The industries were more concerned with the cost effectiveness of the method. 
Prototyping is one of the methods in which the developed model can be further evolved 
and presented as the final system, thus eliminating extra cost and time. And also, it is 
one of the methods that actually represents the system as a working model and could be 
easily understood by the user. Hence Prototyping was one of the methods highly 
popular in industries. Apart from prototyping, Reusing, Questionnaires and Brain 
storming were also the mostly used methods in the Industries (Figure 11) 
 
The other results that were drawn are as follows,  
 

• People from Management Background had a slight more priority for cost than 
the effectiveness, whereas people with software background had much priority 
for effectiveness (Figure 11 and Figure 7) 

• Respondents generally voted for methods that requires less interaction possible 
(Figure 10) 

• Questionnaire was one of the methods that were voted by most number of 
respondents as the most effective method. (Figure 10) 

8.2 Literature Review 
The results from the literature review were found to be more or less similar to the 
conducted survey, except on some points. The results are,  
 
Cost and Time effectiveness 
From Figure 14, it is clear that Questionnaires and Reusing Requirements was the 
method with less time and cost. The other result that can be drawn from this is that, the 
methods that had user involvement was found to take more time and cost (Figure 14) 
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The other results that were found were, 
• Social Analysis and Prototyping are the methods that had an average score, for 

all the types of applications (figure 13).That is, they were found to be the 
methods that can be effective for all type of applications. 

• From Figure 13 it is clear that JAD and Prototyping are found to be good for 
complex systems. 

8.3 Comparison of results from Literature Review and Experimental 
Survey 
In this section, we give the compare the results obtained from the two methods. They 
are, 
 

• Questionnaires and Requirements Reusing were found to be the popular and less 
time taking methods in both literature review and the survey (Figure 10, Figure 
11and Figure 14). 

• Developers tend to avoid interaction and direct involvement with user, and it 
was found to be more costly too (Figure 10 and Figure 14 ) 

• Though prototyping was one of the methods that required high time and cost, it 
was found to be one of the popular methods used in industries (Figure 11and 
Figure 14) 

• Questionnaires was popular, but it was generally agreed that the reliability of the 
method greatly depend on the respondents and the type of group the 
questionnaire is conducted and hence is more advantageous for general 
applications(Figure 10, Figure 13 and Figure 14) 

• Social analysis is effective but it requires high budget and timeline (Figure 10, 
Figure 13and Figure 14) 

8.4 Margin of Error  
The margin of error was estimated to be around 5 percent. The group of respondents 
were selected in such a way that all the possible groups that might affect the 
requirements elicitation method were included. The respondents are from different 
educational background, various levels of experience and from different companies. 
Respondents are from developers and also from management. However, the reasons for 
the margin of error are as follows,   
 

• The eighty percent of sample size consists of professionals only from the Indian 
companies 

• The result documented here includes people from management also, which 
might affect the priority for the technical excellence when discussing the 
appropriate method of requirement elicitation. 

• The survey is conducted via E-Mail, so some doubts of the respondents might be 
left unanswered, thus affecting the survey. 

• The respondents are from only seven companies. 
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9. Future Works 
The thesis work can be further extended by using different methods other than 
questionnaire. Also, the number of respondents can be increased to reduce the margin of 
error and to increase the quality of the result. 

10. Conclusion 
In this paper, the different Requirements elicitation methods are studied, compared and 
discussed using Literature Review and Experimental Survey. The results gathered were 
analysed using various parameters and is found to be interesting. Though there are 
various requirements elicitation methods, only some of the methods were found to be 
popular among both the developers and management people (Figure 10, 11 and Figure 
14). Every method has its own strength, but, the selection of the method is mostly 
dependent on the type of the application being developed. While JAD is effective for 
scientific applications as it includes experts from the specific field, questionnaire is 
much more effective when it comes to general applications where cost and time 
constraints are more (Figure 13 and Figure 14).  
The more experienced believed in the importance of Requirements Engineering, while 
the less experienced had very little knowledge about the process (Figure 12). This 
happens due to the practical knowledge and problems faced during the development 
process. The more experienced people were aware of the problems and faults that will 
occur when the proper requirements documentation is unavailable. It also depends on 
the organisational rules and the development team.  
 
The survey was mostly conducted among Indian multi national companies. It was found 
that the much established companies followed traditional methods of requirements 
elicitation, whereas new companies were much open to try new methods. The 
established companies were much more concerned about the effectiveness of the 
process even if it costs more. But for the new companies, cost was an important 
constraint that leads them to try out new methods that showed more result in less time 
and cost possible. 
 
This main aim of this paper was to compare the pros and cons of various methods of 
requirements elicitation using Literature Review and Experimental survey. Apart from 
achieving this, this paper has also succeeded in identifying the opinion of the 
professionals in the field and along with the popularity of the methods in the companies. 
The paper also opens path for further study on the topic by considering various other 
conditions and parameters that might affect the requirements elicitation process. 
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A. Appendix 
  

SURVEY QUESTIONNAIRE 
 

Preface 
 
”The main aim of this questionnaire is to find the different views on requirements 
elicitation practices in the industrial level”. 
 
How to fill in the questionnaire: Answer all the questions according to your knowledge, 
skills and position within your organization. 
 
Each question has following multiple-choices 
 

 N/A:  Not Applicable 
 U:  Unknown 
 VL:   Very Low 
 L   :  Low 
 A   :  Average 
 H   :  High 
 VH :  Very High 

 
General Information 
 
Please fill in the following with the relevant information. 
 
Name (optional) : 
 
E- Mail  : 
 
Age         :  
 
Organization  : 
 
Education      : 
 
Experience with RE : 
 
Date  : 
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Survey on Requirements Elicitation Techniques [21-26] 
 
Mark each of the Questions with N/A or U or VL or L or A or H or VH.  
 
1. Do you like to carry out feasibility study before starting a new project?  
 
2. Do you like to carry requirements elicitation before going to start a project?  
 
3. Do you like to use questionnaires for requirements elicitation? 
 
4. Do you use prototype to elicit requirements?  
 
5. Do you use scenarios or use cases to elicit requirements?  
 
6. Do you use interviews to elicit requirements? 
 
7. Do you reuse requirements from other existing systems?  
 
8. Do you use the questionnaires for requirements elicitation?  
 
9. Do you conduct the interviews to gather the requirements?  
 
10. Do you conduct the observations while interviews?  
 
11. Tick the methods which are effective for Requirement (your personal opinion, 
multiple selections allowed. Use ’*’ to indicate your selection)? 

a. Interviews ( ) 
b. Questionnaires ( ) 
c. Observations ( ) 
d. Social analysis ( ) 
e. Prototype ( ) 
f. Scenario ( ) 
g. Brain Storming ( ) 
h. JAD ( ) 
i. User centered design ( ) 

 
12. Tick the popular methods which are used in your companies for requirements 
elicitation (multiple selections allowed)? 

a. Interviews ( ) 
b. Questionnaires ( ) 
c. Observations ( ) 
d. social analysis ( ) 
e. prototype ( ) 
f. Scenario ( ) 
g. Brain Storming ( ) 
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h. JAD ( ) 
i. User centered design ( ) 

 
11. How much time do you spend for the requirements engineering in a total project 
time?  
 
12. Which method you prefer mostly to gather the requirements? Can you give the 
Rating   for usage of the particular method in the industry level? 

a. Interviews ( ) 
b. questionnaire ( ) 
c. Observations ( )  
d. prototypes ( )  
e. Scenarios ()  
f. Reuse ( ) 
g. Brainstorming ( )  
h. Jad ( )  
i. User centered design ( ) 

 
13. Which method will take more time and cost?  
 
14. Do you prefer user centered design to gather the requirements?  
 
15. Can you provide any general information regarding the different methods of 
requirements? (I mean which method will give the good result depends on the project 
and the     situation). 
               

-----------------------------------------------------------------------------------------------------
-- 

 
      -----------------------------------------------------------------------------------------------------
--. 
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