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ABSTRACT 

The discipline of Requirement Engineering is associated with a great number of 

problems, starting from the elicitation phase to the implementation of these requirements 

in the software industry. Although many approaches have been proposed by the 

researchers, but very small number of approaches are used in software industries. It is 

known that requirements which are not well understood and unrestricted changes to the 

scope of requirements lead to numerous software projects failure. So, good requirements 

are very important for project success. Thesis helps in exploring effective approach for 

text chat application requirement gathering purpose. The aim of this thesis is to focus on 

approaches used in software industry for elicitation purpose of text chat application. For 

this we selected five different approaches of requirement gathering and fixed the number 

of requirements to eight. We gathered requirements randomly for different people, but 

we make sure that all of the respondents are familiar with the chat applications. One 

thing is understood that if the requirements of the system are not best understood then 

they will lead towards project failure. We gathered requirements by different approaches 

and checked the requirements with good quality attributes of requirements, the approach 

that produces high value, considered as the good approach for requirement gathering 

purpose for text chat applications. Lastly, we merged two approaches and make a single 

hybrid approach to check the results of requirement obtained with this hybrid approach. 

These findings need to be demonstrated in the context of this research. We concluded 

that good results can be achieved by merging the two approaches. In our scenario 

brainstorming along with interview produces the best results. 

 

 

Keyword: Requirement Elicitation Approaches, Stakeholders, Traditional 

Approaches, Contextual Approaches, Software Requirement, Requirement Engineering, 

Collaborative Approaches. 
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CHAPTER 1: INTRODUCTION 

Requirement elicitation is an essential task in the development of any new software 

product. Many software systems fail or do not work accordingly due to the poor 

requirement gathering process and practices. Requirement can be considered as a 

necessity, a demand of user or a consumer need. In the field of software engineering, 

requirement can be characterized as interpretation of system properties, or you can 

say ( what system should perform ). Software application might have very large 

number of system requirements. So, if we exclude requirement elicitation approaches 

then it becomes almost impossible to discover customers’ needs and system 

requirements. Requirement elicitation approaches provides a base to the 

development team for construction of structure of the proposed system by keeping 

consideration of the stakeholders or customers wish list [1].  

1.1 Why Software Projects Fails? 

A very large number of software projects fails and if someone is interested in IT field 

then he will definitely know this thing of software project failure. In 1995, Standish 

Group reported that the ratio of successful computer software projects was only 16%, 

ratio of canceled software projects before compilation was 31.1% and 52.7% 

software projects were challenged ( due to cost overrun from the initial estimated 

cost or budget  or also due to content inadequacy ). Furthermore, they said that the 

222% is the average computer software system that runs late, 189% overrun cost 

from initial estimated cost and provides only 61% of system defined functionalities. 

In 2008, Ernst & Young research reported that almost 50% of computer software 

projects failed due to the reason that they do not fulfil stakeholders needs and 

anticipations. In the survey report of InfoTech Research Group an IT analyst 

institution, 50% of software systems redevelop, reason was the controversy of 

consumer’s or stakeholders needs and 70% IT project fails, reason was poor 

requirements. Another study stated that 80% projects exceed the estimated cost do 

to wrong set of the project objectives. Failure of software project has become norm 

in the computer IT industry. Addressing some essential and vital rationales of 

software projects failure is basically an effective and efficient starting point. In 2005, 

Robert N. Charette stated that one reason for project failure is basically poorly 

defined project requirements. It looks that large number of delivered computer 
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software’s do not fulfil or completely fulfil end users or stakeholders needs and 

expectations. 

 

Figure 1: Customers’ Needs and Expectations 

In 2000, Nuseibeh and Easterbrook stated that system requirements that are defined 

improperly or poorly are due to the inadequate and incompetent collection process 

of system requirements. Requirement gathering is a stage of requirement engineering 

process [2]. In 2002, according to Jeffery, Martin, Paech and Aurum: process of 

requirement engineering is illustrated as linear incremental approach and elicitation 

of requirement is first stage of this process. Figure 2 shows brief representation of 

this process. The process of requirement collection for software system from 

customers, end users or stakeholders is known as requirement elicitation. More often 

during practice requirement elicitation process is not linear as shown in the figure 2. 

Mainly, in the validation stage a reverse loop to the elicitation stage and analysis 

stage present (in other stages as well). While in practicing, sometimes you will 

observe that some of these stages being fully omitted. In most of the cases analysis 

stage and specification stage are not executed.  
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Figure 2: Brief Representation of Requirement Engineering Process 

1.2 Right Gadget For Right Task 

It is mentioned earlier, there are probably several rationales for the failure of software 

developing projects. In section above, we discussed the one rationale that is poorly 

defined computer software project requirements, and this is due to inefficient and 

improper gathering of project requirements. Focus of this thesis is on different 

requirement elicitation approaches that are being used for requirements gathering or 

text chat application. 

A number of distinct elicitation approaches exists. Every approach has it own 

advantages and flaws. An adequate approach used for elicitation of requirements will 

produce or execute a complete and comprehensive bunch of system requirements. 

This thing will produce better consistency among delivered computer software and 

stakeholders or end user’s expectations. As, inconsistency among end user’s needs 

and delivered computer software systems is a cause of project failure.  

1.3 Research Objective 

For successful accomplishment of computer software projects adequate elicitation of 

the project requirements is very essential [3]. Good knowledge of elicitation and 

aspects or components that are important in selection of elicitation approaches plays 

important role in software development process and also improves elicitation process 

quality. Furthermore, this results in an increase in success rate of software projects. 

Aim of research is to propose a hybrid approach for requirement elicitation for text 

chat application that helps in gathering quality requirements by meting quality 

characteristics of good requirements.  
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1.4 Research Design 

A proper research procedure is used for the execution or fulfillment of thesis 

research in a well methodical and organized way. Main stages of this research: 

1. Research starts with definition of problem that needs a solution. 

2.  In next step this research problem will be translated to the research 

objective. 

3. Design research questions depending on the definition of problem. 

4. Analyze data (collected by survey) and then answer the defined questions. 

5. Draw out your conclusion and develop your suggestions depending on your 

results or answer found. 

 

Figure 3: Graphical View of Thesis Research 

1.5 Formation of This Research Thesis 

Rest formation of this research thesis is as follows: 

Section 2. 

Section 3. 

Section 4. 

Section 5. 

Section 6. 

Section 7. 

                                                         

    

 

 

 



5 

 

CHAPTER 2: SOFTWARE REQUIREMENT ENGINEERING 

Software engineering is an organized technique for the development of quality 

software [4]. The goal of software engineering is to build up superb, outstanding 

quality software’s within specified time interval and also within estimated cost that 

fulfills consumer’s necessities. Figure 4 shows goals of software engineering. 

 

Figure 4: Graphical Representation of Software Engineering Goals 

 A software is acceptable and said to be good or of quality software only in a 

condition if it fulfills customers’ needs and expectations. Several stakeholders take 

part in the process of development of software and also in this field [5]. Figure 5 

shows stakeholders involved in the software engineering field. 
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Figure 5: Different Stakeholders in Software Engineering 

2.1 Software Requirements 

According to 1990s software engineering accents by Institute of Electrical and 

Electronics Engineers: 

1. “Requirements are capabilities or constraints required by consumers in order 

to resolve an issue or attain any objective.” 

2. “Requirement is a capability or a constraint that have to be fulfilled or 

acquired by system module/element in order to fulfill an agreement, quality 

instructions or other conventionally prescribed document [6].” 

In 1997, according to Sommerville and Sawyer: 

1. “Requirements are statements or descriptions of what must be executed. 

Requirements are explanations of system behavior, or system aspects. 

Requirements might be restrictions on evolution or buildup process of 

system.” 

2.2 Role of Requirements 

The collection of requirements represents an agreement among clients and software 

development team [7]. Basically, requirement document is the channel that is used 
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for communicating system requirements to the professional or technical team, who 

is responsible for the development of the software system [8]. Requirement 

documents are used acquire design phase of software and also it acts as a support for 

test planning. Lastly, requirement document helps in project planning ( in schedule 

estimation and in the estimation of cost etc. ). 

2.3 Why Requirements are Important? 

Requirements constitutes contract among stakeholders and the requirement team on 

system functionalities. So, by neglecting description of software system 

functionalities ( what functionalities will be needed ) and details about ( how these 

functionalities will work ), customers of system will not be able to decide whether 

software system will fulfill their requirements or not. 

Basically, software requirement provides a base for software product vision, product 

schedule, product scope, cost of system and especially it targets performance and 

quality of the finished product [9, 10]. Product requirements determines stakeholders 

uniform vision and their goals. It is not necessary to document the requirements of 

system in extremely detailed manner ( detail document ), but requirements should 

endure in some form. Requirements or documented requirements are basically record 

that makes sure that all the stakeholders are on the same point. If requirements would 

be done and documented properly then all stakeholders will comprehend and 

influence rational or practical suppositions for final product. Final product will be as 

needed with no surprises and this yield to successful software product lunch. Lack 

of project expert, scope creep, and lack of communication to stakeholders in a project 

are some of the reasons why projects fail [11]. These all devotes to project failure. If 

requirements are not communicated properly, then project will be developed in such 

a way that it will not fulfill needs and expectations of stakeholders. This leads to 

project failure.  
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Figure 6: Importance of Product Requirements 

Following are the some of the reasons why requirements are important: 

➢ Without good quality requirements do not recognize what to test. 

➢ Developers do not recognize what to consider. 

➢ Good requirement definitions allows better judgement about final product. 

➢ Customers do not recognize what to look for or expect. 

➢ Product developed with quality requirements will contain less errors with 

cleaner design. 

➢ Good requirements definitions expose hidden and supposed requirements 

[12]. 

➢ Ambiguous requirements lead to project failure. 

➢ Identification of important requirements from beginning of project is be 

crucial. 

➢ Accurately describe product deliverables and construct only required 

operations or functionalities.  



9 

 

➢ reduce technical issues and risks before product release. 

➢ Reduce rework. 

➢ Reduce cost. 

2.3.1 Software Defects and Their Impact 

Several studies shows that errors of the requirements are very expensive. Finding and 

fixing requirement defects earlier in a project is common wisdom. Requirement 

defects are irritating. Software defects are basically discrepancy between produced 

output and expected output [13]. 

Basically, software defects occur due to: 

➢ Absence of clear and concise requirements information about software. 

➢ Communication gaps between stakeholders, requirement team and 

developers. 

➢ Divergence from product requirements. 

➢ Absence of testing the code. 

➢ Software design and logic defects. 

➢ Inappropriate documentation. 

Figure 7 shows relative cost of repairing defects at different stages of software 

development life cycle ( SDLC ). It shows that if the cost of repairing a defect at 

coding stage is 1. Then cost of repairing the same defect at maintenance stage is 20 

times higher than the cost of repairing it at coding stage. 
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Figure 7: Defect Repairing Cost at Different Stages of SDLC 

2.4 Requirement Engineering 

It is a branch of software engineering which deals with software requirement process 

[14]. Basically, it is a process defining requirements of the system, maintaining them 

and documenting those requirements in engineering design phase or process. RE 

gives proper suitable procedure to recognize stakeholder’s desires, analyze the needs, 

evaluating feasibility, arranging rational or sensible solutions, describing outcomes 

properly, perform validation of specifications and perform arrangement of the 

requirements as they can be converted in to the working software systems. So, 

requirement engineering is castigating application of demonstrated procedures, 

symbols, principles, and tools to explain recommended system intensive behavior 

and related limitations. 

2.5 Requirement Engineering Process 

Requirement engineering process includes some stages that must be fulfilled for 

collecting the specification of software system. Development of software is act of 

developing software product that resolved user’s issues, or fulfill user necessities, 

whenever it is used by the consumer. Activities of the requirements are carried out 

apparently at the starting of development process. Anyhow, act of requirements 
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gathering should be carried out regularly due to unavoidable offensive or aggression 

of repeatedly changing user needs [15]. Figure 8 shows requirement engineering 

process. Requirement engineering is basically divided into two broad categories: 

➢ Requirement Development. 

➢ Requirement Management. 

Requirement development is further subdivided into four activities that involves: 

➢ Requirement Elicitation. 

➢ Requirement Analysis. 

➢ Requirement Specification. 

➢ Requirement Validation. 

 

Figure 8: Requirement Engineering Process 

2.5.1 Requirement Development 

Requirement development involves all the tasks and endeavor related to discovering, 

documenting, evaluating, validating and recording the needs of user or requirements 
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of software system or a particular project [16, 1]. Enterprise architect has a large 

number of tools and attributes which helps the requirement engineers or analysts in 

discovering, analyzing, specifying, and validating the requirements. The essence of 

development of requirements is basically specification manager, who allows the 

analyst or requirement engineer for entering, viewing and managing system 

requirements in the documented form in the pattern of spreadsheets. 

 

Figure 9: An Example of Requirement Specifications 

2.5.1.1 Requirement Elicitation 

Elicitation is method of gathering requirements or finding data. This data will 

basically be in the raw form and also in heterogenous data form. This data can not 

be considered as actual requirements of the system before analysis phase. Actual 

requirements came from after analyzing this raw data [17]. Identification of system 

requirements can be done from customers or from the existing system functions, in 

case of availability existing system availability. Elicitation can be done in many 

different ways and requires all the efforts of requirement engineer or analyst for 

determining which methods, documents and tool is needed for discovering the data 

about system requirements. Below tables shows some of the information sources: 
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Table 1: Source Locations of Getting Information 

Observing User Observing workers in their workplace or working environment by 

doing work is an effective mean of gathering data about requirement 

and this method also uncover details that cannot be gathered by 

interviewing users [18]. 

System Issues Documented data related to errors, system issues and faults within the 

present system will give base for system requirements for 

replacement system. 

Business 

Document 

Several business documents like business case, business vision 

document or document of the operations concept will be used as a 

means of gathering business requirements. 

Stakeholders 

Workshop 

Getting important stakeholders in workshop is productive method for 

getting information about requirements. Fruitful and powerful 

conversation provides base for extracting requirements [16, 19].  

2.5.1.2 Requirement Analysis 

Requirement analysis begins with elicitation of requirements. Requirement analysis 

stage confirms that gathered requirements in elicitation stage have been stated 

accordingly and are in correct form or pattern. Basically, requirements of project are 

analyzed in order to find omissions, instability and defects etc. [20]. Requirements 

are analyzed to resolve conflicts as well. 

Some elicitation & analysis issues are given below: 

➢ Conflicting requirements of different stakeholders. 

➢ Requirement inconsistency during analysis. 

➢ Stakeholders do not know about their needs. 

➢ Stakeholders articulate requirements in the way they understand. 

➢ Language & terminology differences between stakeholders and requirement 

team. 
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Figure 10: Elicitation & Analysis Process 

2.5.1.3 Requirement Specification 

Software Requirement Specification (SRS) is a document that is designed after 

requirement gathering by the requirement engineer or analyst from different sources 

[21]. Structuring customers input and requirements into written document and also 

in diagrams is known as specification of requirements [21, 22]. Analyst received 

requirements from customers or stakeholders in simple ordinary language form. So, 

it’s the duty of requirement analyst to rewrite requirements in the technical form so 

that requirements can be understandable by development team. Assuring consistency 

and high quality of requirements is crucial for project success. 

Models used in specification stage of requirement engineering process includes 

functional decomposition diagram, data dictionaries, data flow diagrams and entity 

relationship diagrams. 

ER Diagram: It is logical representation of data for company. It has three main 

objects; one is entities, second is relationship and third one is associations. 

DFD Diagram: This diagram is used to show data flow of system. 
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Data Dictionaries: These are repositories for storing information & data about data 

objects that are defined in the data flow diagrams (DFD). Figure 11 shows an 

example of requirement specification. 

 

Figure 11: An Example of Requirement Specification 

2.5.1.4 Requirement Validation 

In this phase, all those requirements that are discussed in requirement specification 

phase are validated. Validation is important in order to confirm that requirements 

properly define customer’s needs and demands, they are of good quality and are 

enough for development team for designing and implementing the product [23]. 

Furthermore, you will confirm from stakeholders or users that all that you have 

written and understand is absolute, thorough, and accurate. You will also check that 

user needs are legal, and their solution is possible. Some of the validation techniques 

are listed below: 

➢ Prototyping. 

➢ Consistency Analysis. 

➢ Requirement Inspection. 

➢ Testcase Generation. 
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Figure 12: An Example of Requirement Validation 

2.5.2 Requirement Management 

The aim of managing requirements is to confirm software project development 

objectives met properly as stated [24]. Basically, requirement managements is a set 

of approaches to document, analyze, prioritize and to agree on requirements in order 

to have contemporary and endorse set of requirements or approved set of 

requirements [25]. This would mitigate errors and issues by keeping path of changes 

in needs and bring up communications with the customers from starting of software 

project till development lifecycle.  

2.5.2.1 Requirement Management Process 

A classic or normal requirement engineering process integrates V model [26]. 

➢ Collection of initial requirements and basic information about project from 

the stakeholders. 

➢ Analyze the requirements that are collected initially. 

➢ Define and document these system requirements. 

➢ Assign some priority to these requirements based on their importance. 

➢ Approve requirements. 

➢ Trace these approved requirements to work objects or items. 

➢  Query customers after execution of required changes in requirements. 

➢  Make use of test management in order to confirm and approve requirements. 

➢  Evaluate effects of changes. 

➢ Amend requirements. 
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➢ Document new changes.  

2.6  Pictorial Depiction of Requirement Engineering Process 

 
Figure 13: Requirement Engineering Process Inputs & Outputs 

2.7 Benefits of Quality Requirement Engineering Process 

If requirement engineering process can be done accurately then it will benefits the 

implementation team in many ways. Some of them are listed below, if done properly 

then this will: 

➢ Expose unknown & assumed needs. 

➢ Defines project functionalities & deliverables clearly.  

➢ Have less defects and has a clear design. 

➢ Minimize project rework. 

➢ Reduce technical issues before product delivery [27]. 

➢ Reduce cost of project. 
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2.8 Root Causes of Project Success and Failure 

According to Standish Group root causes of project success and project failure are 

listed below. 

2.8.1 Three Largest Problems in Software Industry 

➢ Limited user input about their needs. 

➢ Incomplete software requirements specification about project. 

➢ Unrestricted requirement changes in requirement specifications. 

2.8.2 Three Basic Success Factors 

➢ User involvement. 

➢ Support of the executive management. 

➢ Clear & confined requirement specifications. 

2.9 Importance of Requirement Engineering 

The vigorous chunk of developing a software product is determining what to 

develop. By appropriate requirement engineering, we can identify what system is 

supposed to do, we can retain path or follow current status of software project 

requirement and discover the effect of requirement changes. If the requirement 

engineering is done properly, it will give a better chance to reduce software project 

cost and also improves software system quality. If this part is done poorly, it leads 

towards software project failure and customers dissatisfaction [28].  
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CHAPTER 3: LITERATURE REVIEW 

Systematic Literature Review refers to the systematized method of exploring 

literature for specific problem. It basically accumulates and essentially analyze 

numerous research papers by using a structured approach. In this SLR, we conducted 

a pilot study and identified that 

several distinct approaches exist 

for the process of requirement 

elicitation purpose in the domain of 

mobile application. It’s important 

to produce a description of some of 

the basic ideas discussed in our 

SLR before starting our literature 

review research for ensuring its 

effectiveness. The basic concept 

used to discuss in this research is 

defined below: 

I. Requirement Elicitation 

Approaches used in the 

development of the mobile 

application (like chat 

applications). 

NASA stated in their research that managing requirements is an essential and 

important factor of project success and if not done properly then project may face 

difficulties in its completion. The very first stage of any software project starts with 

elicitation of requirements. In the development of mobile applications, the 

requirement elicitation process assists the development team in getting complete 

understanding of the required system and its users. Objective of requirement 

elicitation process is to gather as many needs of the user as possible. User needs are 

the constraints and demands that the stakeholders want in the target new system. SLR 

consists of the following phases as shown in the figure. Phases 1 involves planning 

the review, phase 2 involves conducting the review and phase 3 involves reporting 

the review. 

Figure 14: Phases of Literature Review 
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Some requirement elicitation approaches are listed in below chapter: 

3.1 Planning Review 

Depending upon our goals we suppose some questions that need to be addressed in 

this SLR. Answer to these questions will assist us in proposing our findings or 

outcomes. For answering the questions, first we will select some data repositories for 

downloading or reading the relevant work. After selecting repositories, searching 

words needs to be define. Reason is to get most appropriate related work from 

repositories. After this including and excluding criteria’s need to be defined. After 

all, the final research papers should pass through QAS that is quality assessment 

criteria for getting high quality researches and using those in our research. 

3.1.1 Research Questions 

In our research aim is to explore the suitable requirement elicitation approaches used 

for chat applications or mobile applications. For this we design some research 

questions that are relevant to objective of our study. 

RQ1: What approaches are used for requirement elicitation purpose in developing 

chat applications? 

RQ2: Which approaches improve effectiveness of elicitation methods during chat 

application development? 

3.1.2 Data Sources 

SLR process needs searching multiple electronic multiple data sources. For this, 

details about resources from where we collected data and research papers are listed 

below: 

Table 2: Data Sources Details 

Data Sources Google 

Scholar  

https://scholar.google.com/ 

IEEE Xplore https://ieeexplore.ieee.org/ 

Science Direct https://www.sciencedirect.com/ 
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ACM Digital 

Library 

https://dl.acm.org/ 

Language  English 

Publication 

Period  

2013-2022 

 

3.1.3 Searching Strings 

From the above research questions following terminologies were extracted. 

Requirements, Characteristics, Effective, elicitation and approaches. So depending 

upon the two research questions listed above we construct the search terms. 

Table 3: Searching Strings 

Keywords Alternatives 

Elicitation “Obtaining” or “Gathering” or “Extracting”. 

Requirements “Needs” or “Necessities” or “Demands”. 

Techniques “Approaches” or “Methods”. 

3.1.4 Inclusion Criteria 

A suitable criterion has been constructed before adding research papers to this study.  

❖ Include only those papers that must be published in any conference, book or 

journal. 

❖ Paper published between the duration from 2013 to 2021. 

❖ Papers published language must be English. 

❖ Paper discussing requirement elicitation approaches in requirement 

engineering. 

3.1.5 Exclusion Criteria  

Since pivot is elicitation approaches and their effectivity so the exclusion criteria for 

that is listed below: 

❖ Slide Presentations were not included. 

❖ Personal opinions. 

❖ Material out of computer field. 



22 

 

❖ Workshops and point of view. 

3.1.6 Quality Evaluation 

After the phase of extracting papers literature has been assessed depending on quality 

criteria. For evaluating selected papers, a checklist of two questions is listed below 

in table depending upon which study score was assigned.  

Table 4: Quality Criteria Details 

Quality Score Criteria of Quality 

Was research objective clearly explained? Yes=1 

Moderate=0.5 

No=0 

Was presented technique appropriately 

explained? 

Yes=1 

Moderate=0.5 

No=0 

3.2 Conducting Review 

As the stages of review has multiple phases so detail of sub phases are listed below: 

3.2.1 Initial Study Selection 

At the initial stage we 550 research articles are extracted from online data sources by 

using different search words. After refining again and again depending upon 

inclusion and exclusion criteria we come across at 30 (5.5%) research articles. These 

30 articles are considered in our research. 

Table 5: Tollgate Approach 

Data Sources Step 1 Step 2 Step 3 Step 4 Step 5 % 

(T=30) 

IEEE Xplore 150 103 45 20 5 16.6% 

Google 

Scholar 

250 150 75 28 15 50% 

ACM 120 95 30 14 8 26.6% 

ScienceDirect 30 20 12 4 2 6.6% 
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Total 550 368 162 66 30 100% 

3.2.2 Data Extraction and Data Synthesis 

The Kitchenhem technique has been used to establish the data extraction procedure 

in order to address the study questions. The tables were created using a spreadsheet. 

The data that was taken is as follows: 

❖ Reference labels Referencing Appendix A 

❖ The publication year  

❖ Study type (journal conference format) 

❖ Only requirements elicitation-based methods. 

The approach employed, its correctness, model evaluation, and other data mining 

elements that need to be discussed in publications were all carefully examined. In the 

study quality table reference, the validity of the study has been examined. 

3.3 Reporting Review 

This study's main objective was to provide answers to the research queries on 

requirement elicitation techniques used to compile requirements for mobile 

applications. Therefore, only the work that discusses inclusion and exclusion criteria 

as well as software engineering and requirement engineering has been extracted. To 

address the study issues, papers that used elicitation techniques were further 

improved. The various elicitation techniques were employed in all 30 of the included 

articles in this analysis to collect project requirements. 
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Figure 15: Kitchenham Approach Refining Articles 

3.3.1 Temporal Distribution of Selected Primary Studies 

All selected papers have been completely separated in two classes, possibly a journal 

distribution or a conference distribution. After which articles has been separated in 

view of the year of distribution.  

 

Figure 16: Temporal Distribution of Research Articles 
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It has been seen that out of 30 articles 27 lies in a category of conference distribution 

and 3 lies from journal category.  

 

Figure 17: Temporal Distribution According to Year Wise 

The greater part of the papers distributed in year 2018 as displayed in graph below. 

3.3.2 Result and Discussion 

The selected study has been carefully analyzed to extract most used requirement 

elicitation approaches. As shown in graph interview has been used most of the time 

in selected 30 studies, 5,4,4,2 times workshop, brainstorming, questionnaires, and 

observations respectively.  

Interviews effectiveness was assessed on question designed in the interviews. 

Additionally, interviews can be used as vital approach when these are paired with 

other approaches like questionnaires and brainstorming, then requirements quality 

will become improved. Workshops were considered useful when they helped 

stakeholders in productive negotiation and cooperation. For developing scientific 

applications, JAD/workshops are considered to be more effective and useful as they 

involve subject matter experts from that particular fields. Questionnaires are more 

useful in the case of developing general applications and projects where time interval 

and budget constraints are excessive. Professionals believe and accept that 

requirements elicitation activities are very important and useful for project success 
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while individuals with less experience and less knowledge about this process and its 

importance stuck in project development and this leads to project failure. 

Furthermore, brainstorming workshops are useful when time interval and budget is 

limited while interviews approach is suitable where populations of interviewee are 

limited or in less numbers. Lastly, it is analyzed that hybrid model by using multiple 

approaches at the same time can be more effective and useful for the collection of 

project requirements, as it reduces the confusions and misunderstandings among 

requirement analysts and the stakeholders, and this leads to increase the chances of 

project success. 
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CHAPTER 4: REQUIREMENT ELICITATION & 

ELICITATION APPROACHES 

Process of requirement gathering involves group of actions that interconnect with 

each other in order to construct requirement documentations. Elicitation process 

lifecycle is presented above in figure 10. Elicitation approaches are practices used 

for oral and gestural provoke to persuade a particular to give insensitive and baseless 

response that give understanding an initial personal comprehension of that particular. 

According to Nuseibeh and Easterbrook selection of elicitation approach rely on 

available time and resources to analyst or to requirement engineer [2]. It also relies 

on type of information that requires to be gathered. We differentiate between 7 

elicitation approaches.  

4.1 Classic Elicitation Approaches 

These requirement gathering approaches have been utilized from very long period of 

time. Mostly, all these approaches are testified and verified approaches. Some of 

different classic or old requirement gathering approaches are listed below: 

4.1.1 Interviews 

Interviews are considered to be the most common, most familiar and most frequently 

used approach for the purpose of eliciting requirements of project [29]. In this 

approach requirement engineer and requirement analyst talk and deliberate different 

kinds of project stakeholders for understanding the system requirements, needs of 

stakeholders, purpose of the system, and the aim they need to accomplish in the 

project for its success [16, 17].  Typically, interviews are of two types. These two 

types are discussed below. 

➢ Close Ended Interview. 

➢ Open Ended Interview. 

Closed Ended Interview: Within this interview type requirement engineers make 

few predefined set of questions, ask these questions from different stakeholders and 

make efforts or endeavor to obtain answers of these quarriers from different 

stakeholders.  
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Open Ended Interview: Within this interview type requirement engineers don’t 

make predefined set of questions. Basically, in this type of interviews requirement 

engineers make efforts to obtain the desired information related to project from 

different stakeholders with the help of open consultation or discussion. They often 

try by focusing on discovering stakeholder’s assumptions on the project.   

In general, interviews begin with predesigned questions [29]. Even so, while doing 

this process several different substantial activities might appear, and these activities 

leads to the open conversation. Basically, this process is productive in understanding 

issues of existing systems and also in finding the common requirements or needs of 

different stakeholders. Although, it’s not an easy task to determine the borderline of 

suggested system and organizational processes by using this approach. To make 

interviews more appealing and productive stakeholders or interviewee and analyst or 

requirement engineer needs to do in this way: 

➢ Interviewer or requirement engineer should be very polite and calm in 

listening stakeholders or interviewee needs, views and requirements. 

Interviewer must be open minded. 

➢ Stakeholder and interviewee must be expressive and passionate while 

providing details in interview. So that the interviewee will deliver his/her 

views in perfect and clear context.  

4.1.2 Questionnaire 

This approach of requirement elicitation is less expensive [30]. This approach 

reaches a very large population in lesser time and less cost. Outcomes elicited by 

using this approach should be directly investigated. The outcomes gained by using 

this approach relays on two components. 

➢ Strength, design, and persuasiveness of questionnaire. 

➢ Truthfulness and reliability of the interviewee. 

A properly designed and adequate questionnaire can be required for determining the 

actual consumers needs, aims and constraints [31]. An organized questionnaire guide 

individuals to respond to answers honestly and truthfully. Thus, this thing makes it 

possible to elicit authentic outcomes from large population of interviewee. Data 
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gathered by using questionnaires approach can be utilize for analyzing the outcomes 

by both means practically and also quantitatively [31]. Questionnaire design is a 

process with multiple stages and can be judged accordingly. 

Stages included in administrating and composing questionnaire approach are [32, 

29]: 

➢ Survey objective should be explained. 

➢ Determining sampling population of survey. 

➢ Preparation and development of questionnaire. 

➢ Performing the process of questionnaire survey. 

➢ Elicit and analyze the outcomes of questionnaire.  

4.1.3 Social Analysis 

Observation is also considered to be as social analysis. In simple words observation 

approach for eliciting requirements means gathering requirements of information 

looking and noticing individuals performing their normal activities. This approach is 

useful for finding the extra requirements required by the consumers, whenever they 

are not able to articulate their required needs and expectations from new system and 

issues with previous system.  

There are four types of social analysis ( observations ). They are: 

Active Observation: Active observation is performed by direct participation or 

collaboration of spectator or observer [33]. Existing product or the new dummy 

product is provided to the peoples to do operations and functions on given product. 

Observer gives domain understandings to the people or users for doing the work with 

new provided product and note down the user’s requirements by observing the users 

doing work with new product. 

Passive Observation: Passive observation is performed without the direct 

participation or collaboration of spectator or observer in working environment. 

Surveillance cameras, videotapes and video cameras are used for recording peoples 

doing their work for the purpose of observation. These recordings are used for 

constructing and developing the requirements and documenting the issues and 

problems. 
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Explanatory Observations: This is the type of observation in which product users 

speaks loudly, demonstrating about what he/she is doing while performing tasks on 

product. Analyst or observer gain understanding and make notes from explanation 

provided by the product users. 

Ethnography: In this type of observation, observer fully immersed in a specific 

organization for observing the interactions of user with the system and behavior or 

working of the system. Observer basically performs deep observations of 

organization and users work. This method does not have a specific formula but it is 

expensive as well time consuming way for gathering requirements [34]. 

4.2 Modern Elicitation Approaches 

There are many kinds of modern requirement gathering approaches. Some of these 

requirement gathering approaches are listed below: 

4.2.1 Requirement Reuse 

In software engineering industry, this method for collection of requirements is most 

used. Having information of the existing product for developing new product benefits 

in less cost needed for developing the product and less time needed for its completion 

[35]. In today’s era of software field, almost half requirements of new product are 

obtained from the requirements of existing products. However, new requirements are 

first checked before using in developing the new product, but reused requirements 

reduce testing time of requirements as they are previously analyzed and tested.  

 

Figure 18: Requirement Reuse Diagram 
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It,s hard to suppose that specific proposed project is fully distinct from previous or 

existing system, because it’s very easy to discover reused requirments from any 

software requirement specifications of existing project.  

4.2.2 Brainstorming 

According to PMBOK® Guide brainstorming is an approach adopt to initiate and 

gather numerous ideas associated with product requirements. Brainstorming is 

basically group creativity approach which can be used as very efficient beginning 

point for gathering the product requirements. This approach is used for the purpose 

of requirement gathering for getting as numerous ideas as possible from group of 

individuals. With the help of single tool like whiteboard, anyone can rapidly begin 

brainstorming session and all ideas that come in your mind and then note down those 

ideas.  It basically allows individuals to share one another's ideas. 

 

Figure 19: Brainstorming 

4.2.3 Reading Based 

This method involves gathering requirements by reading and investigating old or 

existing documents and determining information regarding the requirements. 

Document analysis includes analyzing existing documents like design documents, 

business plans, repositories, user manuals, repositories, and also business rules etc. 

These documents can give a better knowledge and understanding of old system 

functions and also helps in identifying gaps from existing requirements documents. 
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Reading documents is conducted prior conducting more detailed requirement 

gathering sessions or meetings with the project stakeholders. 

4.2.3 Workshops 

Workshops are more suitable in case of complex projects and more suitable where 

you have multiple stakeholders for gathering requirements. Passionate, concentrated 

and more fruitful workshops have an important part for achieving all the stakeholders 

on same common understanding. This method helps stakeholders and experts to 

resolve conflicts, to cooperate with each other and make an agreement [34].  

 

Figure 20: Workshop Conducted for Requirement Gathering 
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CHAPTER 5: METHODOLOGY 

This section of document provides a general overview of research methodology used 

in the thesis. It basically refers to systematic way for resolving research issues or a 

problem by collecting the data with different approaches and then giving analysis of 

the gathered data and figuring out the conclusion of that gathered and analyzed data 

[36]. according to Bhojanna and Murthy “it is blueprint of the study or any research”. 

5.1 Quantitative Research 

In quantitative research method focus is on evaluating the collected and analyzed 

data. Aim of this method is to establish and use mathematical theories, patterns and 

hypotheses referring to phenomena [37].  

5.2 Qualitative Research 

This method is used to create a finalize and detail interpretation of researcher’s 

observations. Instead of giving temporary clarification and guesses, this method 

provides viewing things or data in specific context and interpreting gathered data. 

5.3 Mixed Approach 

It is a modern approach obtained by combining both quantitative and qualitative 

research approaches [37 38]. This approach basically includes collecting and 

evaluating data obtained by the means of both quantitative and qualitative 

approaches in order to get better understanding of the phenomena and to answering 

the research questions.  
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Figure 21: Hybrid Approach of Research 

5.4 Proposed Methodology 

We have selected the mixed approach for our data. As some of the data gathered is 

qualitative and other lies in the category of quantitative data.  

 

Figure 22: Proposed Approach 

We collected requirements for developing a chat application by six different 

approaches including questionnaire, interview, brainstorming, workshop, 

observation, and a proposed methodology. We fixed down that number of 

requirements must not be more than or less than eight. So, requirements are fixed to 

eight. After collection of requirements, we check these requirements with 
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characteristics of good quality requirements in order to check which approach has 

better results or produces good quality requirements. Characteristics of good quality 

requirements include complete, correct, feasible, necessary, prioritize, unambiguous, 

realistic, and verifiable. If the requirement collected fulfills a characteristic, we 

assign value of 1 to that requirement otherwise 0. Finally, we sum up the total value 

of each requirement and divide it by the number of characteristics for getting the 

average value and on that value, we suggest which approach produces better results. 

Later on, we suggested a way in which we merged two approaches brainstorming 

and interviews and compared the results of this hybrid approach with all other five 

approaches to know which approach produces better score and quality requirements. 

We have collected requirements from ordinary people randomly but all of them are 

familiar with chat applications. We also provided one sample table in which we 

validate requirements with quality characteristics. 
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CHAPTER 6: ANALYSIS AND RESULTS 

As number of characteristics are eight so each requirement will be checked with all 

these characteristics and then sum up all the values at the bottom of each column that 

will be used for calculating the average and later on this average is used for 

comparison with average of other approaches. Every requirement has an ID like RQ1 

(means requirement 1). Graphs showing details are listed below and details about 

which requirement fulfills which characteristic is shown in the graph of each 

approach.  

 

Figure 23:  Complete Analysis Process 

6.1 Questionnaire Approach 

Table 6: Requirements Description Obtained by Questionnaire Approach 

ID DESCRIPTION 

RQ1 Users can register themselves. 

RQ2 User can send and receive text messages to another user individually (1 

to 1).   

RQ3 User can create a group of individuals and any member of the group can 

send and receive messages in the group and all other can receive that 

message.   
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RQ4 User may send and receive images, audios, documents, or videos etc. 

RQ5 Users can see online status of each other and last active session of 

himself and others. 

RQ6 Application requires low latency as it would be real time app so other 

receiver must be able to receive and see that message immediately. 

RQ7 Application should be available for use 24/7 and should never go down 

in any case. 

RQ8 Application should never go down in any case. 

 

Table 7: Quality Attributes with Requirements Gathered by Questionnaire 

Approach 

Attributes/ 

Req ID 

RQ1 RQ2 RQ3 RQ4 RQ5 RQ6 RQ7 RQ8 

Complete 0 1 1 1 1 0 1 1 

Correct 1 1 1 1 1 1 1 1 

Feasible 1 1 1 1 1 1 0 1 

Necessary 1 1 1 0 0 1 1 1 

Prioritize 1 1 0 0 0 1 1 1 

Unambiguous 

/Clear 

0 1 0 1 1 1 1 1 

Verifiable 1 1 1 1 1 1 0 1 

Realistic 1 1 1 1 1 1 0 0 

Total 6 8 6 6 6 7 5 7 

Average = Sum of All Totals / Total Requirements 6.375 

Requirement RQ1, RQ3, RQ4 and RQ5 all four requirements gathered with this 

approach supports six characteristics each out of eight. Requirement RQ2 supports 

all eight characteristics of good quality requirements. Furthermore, RQ6 and RQ8 

fulfill seven characteristics. Lastly, RQ7 supports five characteristics of good quality 

requirements. So, the average score of this approach is 6.375. Graph showing the 

details is listed below. 
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Figure 24: Graph Showing Details about Questionnaire Approach 

6.2  Interview Approach 

Table 8: Requirements Description Obtained by Interview Approach 

ID DESCRIPTION 

RQ1 Firstly, user can create account through valid phone number and (if do 

not provide valid no then application must closed. 

RQ2 User must login with credentials like phone number to get access to 

account. 

RQ3 User can send all type of media messages to other saved contacts 

individually. 

RQ4 Application has styling and different fonts for the text writing. 

RQ5 User can clear the data of a particular contact. 

RQ6 Application should have the functionality to add and delete or remove 

contact from contact list. 

RQ7 User can set profile info like picture and name. 

RQ8 User have functions to block any contact. 

 



39 

 

Table 9: Quality Attributes with Requirements Gathered by Interview 

Approach 

Attributes/ 

Req ID 

RQ1 RQ2 RQ3 RQ4 RQ5 RQ6 RQ7 RQ8 

Complete 1 1 1 0 0 1 1 1 

Correct 1 1 1 1 1 1 1 1 

Feasible 1 1 1 1 1 1 1 1 

Necessary 1 1 1 0 1 1 0 1 

Prioritize 1 1 0 0 1 1 0 1 

Unambiguous 

/Clear 

1 1 1 0 0 1 1 1 

Verifiable 1 1 1 1 1 1 1 1 

Realistic 1 1 1 1 1 1 1 1 

Total 8 8 7 4 6 8 6 8 

Average = Sum of All Totals / Total Requirements 6.875 

Simple one to one interview was considered for obtaining requirements. This 

approach provides much better results as compared to the questionnaire. 

Requirements RQ1, RQ2, RQ6 and RQ8 all support all eight characteristics while 

RQ3 fulfills seven characteristics, RQ4 fulfills four characteristics and RQ5 and 

RQ7 fulfills six characteristics each. This approach provides an average score of 

6.875. Graph showing details is listed below. 

 

Figure 25: Graph Showing Details about Interview Approach 
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6.3 Workshop Approach 

Table 10: Requirements Description Obtained by Workshop Approach 

ID DESCRIPTION 

RQ1 User register himself. 

RQ2 User cand send and receive messages. 

RQ3 Users can clear chat history. 

RQ4 User can add contacts and delete contacts and app detects updated 

contacts list from phone directory. 

RQ5 User can block any contact. 

RQ6 User might contact maintenance team for help. 

RQ7 User can see last active season of other contact. 

RQ8 Chat Application should be secure from hackers. 

 

Table 11: Quality Attributes with Requirements Gathered by Workshop 

Approach 

Attributes/ 

Req ID 

R1 R2 R3 R4 R5 R6 R7 R8 

Complete 0 1 1 0 1 1 1 1 

Correct 1 1 1 1 1 1 1 1 

Feasible 1 1 1 1 1 1 1 1 

Necessary 1 1 0 1 1 0 0 1 

Prioritize 1 1 0 0 1 0 0 1 

Unambiguous 

/Clear 

0 0 1 1 1 1 1 1 

Verifiable 1 1 1 1 1 1 1 1 

Realistic 1 1 1 1 1 1 1 0 

Total 6 7 6 6 8 6 6 7 

Average = Sum of All Totals / Total Requirements 6.5 

Three participants are considered for performing this task. RQ1, RQ3, RQ4, RQ6 

and RQ7 all these requirements support six characteristics each while RQ2 and RQ8 

support seven characteristics and requirement RQ5 fulfills eight characteristics of 
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good quality requirements. This approach produces an average of 6.5. The reason 

why the score is less was the contradiction among the needs of participants 

(stakeholders), as they were not coming on common understanding. Graph showing 

details is listed below. 

 

Figure 26: Graph Showing Details about Workshop Approach 

6.4 Brainstorming Approach 

Table 12: Requirements Description Obtained by Brainstorming Approach 

ID DESCRIPTION 

RQ1 User should register the valid phone number to use the application. 

RQ2 For using the app u need to provide valid credentials to login in your 

account. 

RQ3 User can send messages images vid and voices with single individual 

like private chatting. 

RQ4 User Add new contacts by putting number and name. app may detect 

saved contacts from the contact list. 

RQ5 User should create groups of contacts and send message to these groups. 

RQ6 User can block a contact that he/she wants by sending it to block list. 

RQ7 Application should work instantly and it works 24/7 without any error. 

RQ8 Application may have a video calling option as well. 
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Table 13: Quality Attributes with Requirements Gathered by Brainstorming 

Approach 

Attributes/ 

Req ID 

R1 R2 R3 R4 R5 R6 R7 RQ8 

Complete 1 1 1 0 1 1 1 1 

Correct 1 1 1 1 1 1 1 1 

Feasible 1 1 1 1 1 1 0 1 

Necessary 1 1 1 1 0 1 1 0 

Prioritize 1 1 1 0 0 1 1 0 

Unambiguous 

/Clear 

1 1 1 0 0 1 1 1 

Verifiable 1 1 1 1 1 1 1 1 

Realistic 1 1 1 1 1 1 0 1 

Total 8 8 8 5 5 8 6 6 

Average = Sum of All Totals / Total Requirements 6.875 

RQ1, RQ2, RQ3, and RQ6 support all eight characteristics of good quality 

requirements. RQ4 and RQ5 fulfills five characteristics, RQ7 and RQ8 each 

requirement supports to six characteristics. With this approach we got an average 

score of 6.75 which is the second highest in our research after interview approach. 

Graph showing details is listed below. 

 

Figure 27: Graph Showing Details about Brainstorming Approach 
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6.5 Observational Approach 

Table 14: Requirements Description Obtained by Observation Approach 

ID DESCRIPTION 

RQ1 User register themselves by providing phone number. 

RQ2 User can create and left group conversations. 

RQ3 User can send and receive message including txt images vid and voice 

rec etc privately. 

RQ4 User should add new contacts by adding name and numbers and app 

detect them automatically. 

RQ5 Online aspect of users. This shows who is online at the current time. 

RQ6 User should send messages to other saved contacts. 

RQ7 User should delete account by providing register number. 

RQ8 GUI should be user friendly and easier for users to use.  Buttons should 

be displayed rather than command line interface. 

 

Table 15: Quality Attributes with Requirements Gathered by Observational 

Approach 

Attributes/ 

Req ID 

RQ1 RQ2 RQ3 RQ4 RQ5 RQ6 RQ7 RQ8 

Complete 0 1 1 0 0 0 1 1 

Correct 1 1 1 1 1 1 1 1 

Feasible 1 1 1 1 1 1 1 1 

Necessary 1 0 1 1 0 1 1 1 

Prioritize 1 0 1 0 0 1 1 1 

Unambiguous 

/Clear 

0 1 1 1 1 0 1 1 

Verifiable 1 1 1 1 1 1 1 1 

Realistic 1 1 1 1 1 1 1 1 

Total 6 6 8 6 5 6 8 8 

Average = Sum of All Totals / Total Requirements 6.625 
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In this approach RQ1, RQ2, RQ4 and RQ6 fulfills six characteristics each while 

RQ3, RQ7 and RQ8 fulfills all characteristics of good quality requirements and 

RQ5 supports to five characteristics. This approach provides an average score of 

6.625. Graph showing details is listed below. 

 

Figure 28: Graph Showing Details about Observational Approach 

6.6 Proposed Method (Brainstorming + Interviews) 

Table 16: Requirements Description Obtained by Proposed Approach 

ID DESCRIPTION 

RQ1 First, user should registration with valid phone number for creating 

his/her account. 

RQ2 Without getting login user should not be able to use the app and for login 

user must needs valid account details (a valid number and password). 

RQ3 User should add new contacts and app must detect contacts saved in the 

phone directory automatically. 

RQ4 If user deletes any contact then it must be removed. 

RQ5 User can search any contact from the app contact list by name or 

number. 

RQ6 Application never go down and always stay operational 24/7. 
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RQ7 User should send and receive messages privately. 

RQ8 Application may shows the time when user sends and receive any 

message (txt, image, vid, voices etc). 

 

Table 17: Quality Attributes with Requirements Gathered by Proposed 

Approach 

Attributes/ 

Req ID 

R1 R2 R3 R4 R5 R6 R7 R8 

Complete 1 1 1 1 1 1 0 1 

Correct 1 1 1 1 1 1 1 1 

Feasible 1 1 1 1 1 1 1 1 

Necessary 1 1 1 1 1 1 1 0 

Prioritize 1 1 1 1 0 1 1 0 

Unambiguous 

/Clear 

1 1 1 0 1 1 0 1 

Verifiable 1 1 1 1 1 1 1 1 

Realistic 1 1 1 1 1 0 1 1 

Total 8 8 8 7 7 7 6 6 

Average = Sum of All Totals / Total Requirements 7.125 

This approach is a hybrid of brainstorming and interviews as explained in 

methodology. We merged the two top averaged approaches in this case to check 

whether they produce better results as compared to all other approaches or not. So, 

in response to our analysis this proposed methodology produces the highest average 

than all other approaches. RQ1, RQ2 and RQ3 support all eight characteristics while 

RQ4, RQ5 and RQ6 support seven characteristics and the remaining RQ7, RQ8 

supports six characteristics each of good quality requirements with an average score 

of 7.125. 
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Figure 29: Graph Showing Details about Proposed Approach 

Six results of different approaches are compiled in the figure below. This line chart 

is basically the graphical representation of all eight requirements after crosschecking 

with all quality characteristics obtained by six different approaches as mentioned in 

the figure below. Requirements are along x axis and quality characteristics are along 

y axis. Dots represents the number of fulfilled characteristics. 

 

Figure 30: Requirements Vs Quality Characteristics 
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CHAPTER 7: CONCLUSION AND FUTURE EXTENSION 

According to CHAOS details, major issue of failure of computer field projects can 

be encountered in the phase of requirements [40]. Process of requirement gathering 

and also selecting the appropriate approach for requirement gathering process in 

requirement engineering relies on different aspects like domain of problem, duration 

of software project, expertise of team and project type etc. In this research, we have 

collected requirements for a chat application by six different approaches and from 

randomly selected individuals, after that we checked the requirements with good 

quality characteristics of requirements. We have proposed a hybrid methodology by 

combining the two approaches (brainstorming and interviews) and then check the 

requirements obtained with this methodology with good characteristics. Lastly, we 

compared the average values of proposed methodology with all other approaches to 

identify that which approach produce better quality requirements. 

Every project has some user requirements. For ensuring project success, requirement 

engineer, or analyst requires to select proper and suitable approach for the elicitation 

of the project requirements. None of the elicitation approaches are completely 

appropriate for every project or situation. Every approach has its own pros and cons. 

Furthermore, selection of requirement gathering approaches depends on several 

aspects like project cost and time duration, project type and domain etc. 

Brainstorming is not useful for big and complex projects. Elicitation process is 

mostly performed poorly and this leads to major issues in system, which causes 

project failure [39]. Figure below shows the complete analysis of our research study. 
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Figure 31: Graph Showing Detailed Comparison of all Approaches. 

As, we have gathered requirements for chat application, so these applications always 

have a space for improvement, and currently we only gathered requirements for text 

communication only by using different approaches. Graph below shows the average 

score of all approaches including our proposed methodology, which consist of 

brainstorming and interview. As the average score of proposed methodology is 

highest among all that is 7.125, so it produces quality requirements as compared to 

other approaches. As a combination of different approaches complement each other 

and resulting in collecting a complete and good quality requirement for software 

projects.  
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