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Abstract 

Requirements are features or attributes which we discover at the initial stage 

of building a product. Requirements describe the system functionality that 

satisfies customer needs. An incomplete and inconsistent requirement of the 

project leads to exceeding cost or devastating the project. So there should 

be a process for obtaining sufficient, accurate and refining requirements 

such a process is known as requirement elicitation. Software requirement 

elicitation process is regarded as one of the most important parts of software 

development. During this stage it is decided precisely what should be built. 

There are many requirements elicitation techniques however selecting the 

appropriate technique according to the nature of the project is important for 

the successful development of the project.  

Traditional software development and agile approaches to 

requirements elicitation are suitable in their own context. With agile 

approaches a high-level, low formal form of requirement specification is 

produced and the team is fully prepared to respond unavoidable changes in 

these requirements. On the other hand in traditional approach project could 

be done more satisfactory with a plan driven well documented specification. 

Agile processes introduced their most broadly applicable technique with user 

stories to express the requirements of the project. A user story is a simple 

and short written description of desired functionality from the perspective of 

user or owner. User stories play an effective role on all time constrained 

projects and a good way to introducing a bit of agility to the projects. 

Personas can be used to fill the gap of user stories. 

Keywords: Requirement Engineering, Agile Methodology, Traditional Methodology, 

Requirement Elicitation, interview, Brainstorming, focus groups, questionnaire, 

observations, protocol analysis, contextual inquiry, Laddering, card sorting, 

requirement reuse, joint application development, prototyping, protocol analysis, 

user story, personas, INVEST Model. 
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1.0 Introduction 

Software development always remains a challenging task for software 

developers because nearly half of the projects miss their deadline, run over 

budget, and completed with fewer features than planned. Unclearly defined 

requirements are considered to be a major factor in failure of the project. At 

least $185 billion is wasted on projects in USA that failed because the 

software did not meet the user needs. Even though there may be many 

possible reasons for failures, the problems associated in understanding 

needs of the user are to be considered the most important and influential 

factor [1]. 

Software development is based on the requirements and it takes a lot of 

efforts to develop a verifiable set of requirements. Sometimes it may seem 

difficult to have a complete and verifiable set of requirements. Incomplete 

and inconsistent requirements of the project lead to exceeding cost or 

devastating the project. The world famous software engineer, Fred Brooks, 

Quoted that “The hardest part of the software task is arriving at a complete 

and consistent specification, and much of the essence of building a program 

is in fact the debugging of the specification.”(Quoted from [2]) 

Requirement elicitation techniques consist of activities involved in 

discovering the requirement of the system. Technical software development 

staff works in conjunction with customers and end users to determine the 

required performance of the system, knowledge in application domain, the 

system services and customers need. Effective elicitation is very important 

because if the customer´s real requirements are not discovered properly 

then the delivered system is not acceptable to the customer or end users.[3] 

Researchers have created hundreds of elicitation techniques due to higher 

failure rate of the system. But the greater parts of these techniques are 

rarely used by the practitioners. Both the traditional approaches and agile 

approach to requirement elicitation are suitable in their own context. With 
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the agile approaches a high-level, low formal form of requirement 

specification is produced and the team is fully prepared to respond 

unavoidable changes in these requirements. On the other hand projects with 

safety critical consequences could be done more satisfactory with a plan 

driven well documented specification.  

Agile processes introduced their most broadly applicable technique with user 

stories to express the requirements of the project. User stories play an 

effective role on all time constrained projects and a good way to introduce a 

bit of agility to the projects. [4] 

A user story is usually written by customer on index cards to describe the 

functionality of the system which is valuable to either the purchaser or the 

user of the system. Typically a user story is short description consisting of 

only one or two sentences. Agile methodologies such as Extreme 

programming (XP) and SCRUM based on the values of simplicity, 

communication, feedback, respect and courage [5].Agile brings the whole 

team together by simple practices and the team analyses and tunes their 

practices according to the situation. 

 

1.1 Aim 

The main objective of this dissertation is to filling the gap of requirement 

elicitation techniques by conducting a detailed review of both traditional and 

agile methodologies. For traditional methods, we reviewed several elicitation 

techniques and classified them according to means of communication such 

as Conversational, Observational, Analytic and Synthetic. We further 

discussed pro and cons of the traditional requirements elicitation methods. 

Next, we followed the same procedure for user story which is used as an 

elicitation technique in agile methodology especially in XP. Furthermore we 

carried out a comparison of the different traditional requirement elicitation 

techniques with user story in order to highlight the similarities and difference 
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between them. In the same section we share our semester project 

experience to highlight the importance and improvement of agile 

methodological requirement elicitation technique. To conclude, we used 

personas with user story to improve the deficiency in user story.  

 

 1.2. Methodology 

 

A qualitative approach was decided for evaluating the different requirement 

elicitation techniques for software development. We use observations and 

descriptions by studying the literature. The literature consists of related book 

such as requirement engineering and applied for user story, journals, and 

useful web resources. 

After some initial research with the aim to compare the traditional 

requirement elicitation techniques with user story and put suggestion to 

improve the agile requirement elicitation technique. We classify the 

traditional requirement elicitation techniques according to the means of 

communication in order to get to know the importance of these techniques 

in software development. 

A literature related to user story was review and it use in Extreme 

programming was describe. 

 

We compare these two different techniques and used some tradition 

requirement elicitation techniques in user story for better requirement 

elicitation. At the end use of personas to fill the gap of user story. 
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 2.0 Requirement Engineering 

Requirements are features or attributes which we discover at the initial stage 

of building product. Requirements describe the system functionality that 

satisfies customer needs. We know that a product is considered successful, if 

it meets the purpose for which it is intended to develop. However so many 

questions arises that how the purpose is known, how the designers know  

what to design, how the developers knows what he/she is expected to 

develop and how a tester knows what is expected to test. The requirement 

document also known as System requirement specification is the answer of 

all stated questions. It tells the aim of the system, user needs and 

expectations. It is the most critical document of the system development life 

cycle (SDLC), because the whole software development process depends on 

it. Insufficient, inaccurate and non-refinement requirement document leads 

to failure of the product. So there should be a process for obtaining 

sufficient, accurate and refining requirements this process is known as 

requirement engineering. 

Requirement engineering process is about to identify stakeholder and their 

needs, to discover objective of the system, to document all the requirements 

after finalizing the aims and objective. Apparently this process is seems very 

simple and inoffensive but the fact is that it is the most critical process of 

system development life cycle [6]. 

 

2.1 Importance of Requirement Engineering 

 

2.1.1 Knowing Stakeholders needs 

Stakeholders are the persons, affected by the system or they affect 

the system and also they have the influence on the system 

requirements directly or indirectly [3].Stakeholder can be the End 

user, Customers and developers. The end users are those who use the 
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software and customers are those who need the software and pay for 

it. The developers are the persons who develop the software. For 

developing a successful product, concerns of the all stakeholders must 

be considered. In requirement engineering process the stakeholders 

are taken on the panel and their needs and wants are determined [6]. 

 

2.1.2 Cost 

Requirements play an important role in controlling the cost of software 

project. Requirements that are discovered late during the development 

stage and if any changes needed affect the cost of the system. In 

order to prevent the uncertainty in cost, all possible requirements 

should be identified before the start of development. So the main 

purpose of requirement engineering is to collect all possible 

requirements which are clear and concrete. It ensures that 

stakeholders are agreed on requirements and which should not be 

changed during development phase [6] 

 

2.1.3 Time 

Requirements which are discovered late and frequent changes in 

requirements have a bad impact on the schedule of software project 

and results as delays in project schedule. To prevent these delays 

requirements should be complete at the first stages of requirement 

engineering [6]. 

 

2.1.4 Criteria of Success and Failure  

 

There should be some criteria to measure the success and failure of 

software products because the real life measurements like inches, 

centimeters and feet etc cannot be used to measure software. The 

criterion of success and failure fully depends on requirements. If the 
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software fulfills its requirements then it is declared as successful and if 

it does not meet the requirements then it is declared as fail. So to 

measure the success and failure of the software clear, complete 

requirements are very important [6]. 

 

2.2 Requirement Engineering Process 

RE is an important aspect of any software project. The Requirement 

engineering process is a general term used to encompass all the activities 

related to requirements. There are four specific steps of software 

requirement engineering process which are requirements elicitation, 

requirements analysis, requirements specification, requirements validation. 

Although these steps are seem to be separate tasks, but these four steps 

cannot be strictly separated and performed sequentially. In our thesis we 

only focus on the Requirement Elicitation which is the first step of 

requirement engineering process. 

2.3 Requirement Elicitation 

 

Requirement elicitation is the process of discovering requirements by 

communication with the stakeholders. The stakeholder can be the customer, 

system users, developers and others who are in the stake of system 

development. Requirement elicitation requires knowledge about application 

domain and organizational as well as specific problem knowledge [3]. 

 

2.3.1 Why requirement Elicitation is so important 

 
The system development life cycle consist of many stages and the systems 

requirement identification stage is the first and the most important integral, 

that can “make or break” the project. Industrial statistical results prove that 

“60% to 80%” of errors occur in user’s requirements and functional 
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specification stage [8].According to the study that was conducted by 

Standish group in the year 2005 in which 8000 software projects of 352 

companies were studied. The study result concludes that in more than 50% 

software project failures, the reason lies on requirements [6, 7]. 

 

Challenging factors % of responses 

1 Lack of user input 12.8% 

2 Incomplete requirements and specification 12.3% 

3 Changing requirement and specification 11.8% 

4 Lack of executive support 7.5% 

5 Technology incompetence 7.0% 

6 Lack of resources 6.4% 

7 Unrealistic expectations 5.9% 

8 Unclear objectives 5.3% 

9 Unrealistic time frames  4.3% 

10 New technology 3.7% 

11 Other 23.0% 

Table 1: Project challenged factors [6, 7]  

 

2.4 Requirement Elicitation Techniques 

 

There are several methods suggested for requirement elicitation, but before 

discuss them, it would be better to understand the problems associated with 

elicitation. A study in the year 2006, in comparing techniques for 

requirement elicitation suggested 22 different problems associated with 

requirements [9]. 
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problems with requirements 

1 Incomplete requirements 12 Incomplete understanding of need  

2 Incomplete domain knowledge 13 Poor user´s collaboration 

3 Overlooking tacit assumptions 14 Incorrect requirements 

4 Ill-define system boundaries 15 Misunderstanding of system purpose 

5 Ambiguous requirements 16 Synonymous and homonymous terms 

6 Un-testable terms 17 Unnecessary design considerations 

7 Inconsistent requirements 18 Non-solid intentions of requesters 

8 Different views of different users 19 Unfixed requirements 

9 Fluctuating requirements 20 Continuous acceptance of additional 

requirements 

10 Excessive requirements 21 Unorganized bulky information sources 

11 Too many requesters 22 Over-commitment by sales staff 

Table 2: Problems with requirements [9] 

 

In requirement elicitation there can be additional problems incurred that 

includes attributes which are missing, poorly defined user requirements,  

difficult to understand user requirement by software development team and 

incorrect user requirement makes confusion to developers. Of all the factors 

considered, ambiguous user requirements have the greatest impacts which 

lead to increase unpredicted project risk [10]. 

The researcher Chua et al. describes from a software maintenance 

perspective that initial unclear user requirements leads to the necessity of 

requirements changes during testing and maintenance  phase. In other 
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words due to requirement changes the effort of rework increases and which 

results in the increase of maintenance cost [10]. 

The people involved in the requirement engineering process have different 

backgrounds, different ideas, different organizational goals, dissimilar 

personalities and social positions. Their way of communication with others is 

different and the level of understanding and expressing knowledge is also 

different. There is variety of methods to acquire quality requirements from 

different people. However it is difficult for the software developers to select 

an appropriate method to develop requirements in a best way because of the 

variability in situations in which requirements are developed and poor 

understanding about methods. The insufficient requirement engineering 

process is one important cause for project failure. The diverse involvement 

of people in requirement engineering is an objective phenomenon and 

limiting the diversity of people’s involvement is not feasible. However the 

engineers have control to develop the requirements. Instead of developing 

requirements passively it is better to identify potential problems in 

requirements development process, proactively and choose a proper method 

to reduce the problems to some extent. To select a proper method it is 

important for engineers to have an appropriate knowledge about the 

methods of requirement development. As requirement elicitation, there is an 

intensive interaction between analysts and stakeholders are required. The 

researcher Zheying Zhang has distinguished between elicitation methods 

according to four means of communication which are as follow [11]: 

1. Conversational method 

2. Observational method 

3. Analytic method 

4. Synthetic method 

Each category presents a specific interaction between stakeholders and 

analyst. Understanding the method category is helpful for engineers to 
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understand different elicitation methods and guide them to select an 

appropriate method(s) for requirement elicitation [11]. The graphical 

representation of these four categories and possible methods under each 

category is shown below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Classifiaction of elicitation methods according to mean of 

communication [11] 

 

2.4.1 Conversational methods 

 

The conversational methods provide verbal communication between people. 

The number of people which participate in verbal communication can be two 

or more. However in requirement elicitation the people are usually 

stakeholders and analysts. The natural way of communication between 

Classification of elicitation methods according to means of communication 

Conversational Observational Analytic Synthetic 

 

1. Interviews 

2. Workshops 

and focus groups 

3. Brainstorming 

 

1. Social analysis, 

Observation 

Ethnographic study 

2. Protocol analysis 

 

1. Requirement 

reuse 

2. Laddering 

3. Card Sorting 

 

1 Prototyping,  

2. JAD sessions 

3. Contextual 

inquirery 
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people is conversation and it is an effective way to express needs, ideas. The 

conversational methods are more effective to understand problems and to 

elicit generic product requirements. Methods in conversational category are 

also known as verbal methods. Some popular conversational methods are 

interviews, workshops and focus groups, brainstorming [11]. 

 

2.4.1.1 Interviews 

Interview is a typical conversational method and most commonly used in 

requirement elicitation. Interviews are conducted by analyst, who is well 

experienced and also have some generic knowledge about application 

domain. The analyst discusses with different customers about desired 

product and creates an understanding of their requirements. Generally 

interviews are divided into two groups, the first one is structured/close 

ended interview and the second is the unstructured/open ended interview. 

There is a predefined agenda and questions in structured interview where as 

in open ended interview there are no predefined agenda and questions. 

Open ended interviews are most effective because it allows the participant to 

elaborate his point and giving insight into his feelings about the problem. 

However there are some issues in open ended interviews that whether the 

questions which are asked can be answered fully and also the answer is 

appropriate to the question [8, 11, 12].Interviewer gets an important and 

emotional feedback from interviews but it’s become costly due to lengthy 

process. Following are some disadvantages. 

 It is difficult to set appropriate time for interviews, to get into the 

problem with all people. 

 Interviewing process will become more expensive just because of 

many follow-ups is needed for more clarification. 

 It is not possible to interview from various representative of the 

company due to cost. So there may possibility of bias. 
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 There are no standard ways to make interviews more effective. 

However quality information can be collected by asking good question 

in a correct manner [8]. 

 

2.4.1.2 Questionnaire 

Questionnaire is an inexpensive technique to get feedback from users. By 

this technique the analyst collect data from large number of users in short 

time period because questionnaire can reach a large number of users in a 

short time period. The extracted result from questionnaire is easy to analyze 

if compared with interview but the result depends on the quality of question 

design and the honesty of the respondent. The validity of the result highly 

depends with the honesty of the respondent because the analyst has limited 

control over the environment. Efficient and well designed questionnaire 

influence the users to answer honestly and make possible to decide the 

accurate user requirement. In order to achieve the best response rate from 

respondent the flow of question should be from least sensitive to more 

sensitive and from more general to more specific. This technique can be 

used, when meeting with the selected stakeholders is not possible, when 

analyst need answers from large number of users to specific questions, and 

when analyst want that intended stakeholder to be prepared to discuss the 

certain aspects in the problem domain. However this technique is not useful 

due to the following reasons: 

 Questionnaire that contains all possible answer options users want to 

give is hard to create. 

 High risk of question ambiguity is always possible with questionnaire 

 In questionnaire a follow up interviews are needed to schedule to get 

emotional feedback however it is not possible due to increasing cost 

[21, 8]. 
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2.4.1.3 Focus groups 

Focus group is a conversational technique that is used for eliciting group 

knowledge. In this technique different stakeholders get together for a short 

period of time, one to two hours but mainly focused period to create or 

review high level product features. The discussion session is focused on a 

specific topic or problem by a skilled system analyst .The degree of 

composition of group as well as the structure adopted on the discussion, is a 

function of the objective of the session.[11][13] 

The moderator has a key role in the session. He should have the ability to 

stimulate discussion and must maintain focus on the selected topic. [13] 

Focus group may be a kind of group interview and its purpose is to collect 

qualitative data. Although focus groups is valuable to elicit responses to 

products whose features and trade-off are clear to customers but they are 

not useful in eliciting opinions on design issues where the subjects are not 

experts, so in order to make it useful, must  respond within the categories 

and structure defined by the researcher[12,13] 

Some advantages provided by focus group technique are as follows 

 Focus group provides data much more quickly and often at less cost if 

compared with a case where each individual were interviewed 

separately. 

 It allows the analyst to interact directly with the participants. This 

direct interaction provides an opportunity to the analyst for 

interpreting responses, follow-up questions and for the probing of 

responses. 

 Due to open response format of focus group, the analyst can obtain 

huge and rich amount of data from respondents [14]. 

The main problem of using this technique is the management of collected 

data. Since the moderator (system analyst) of focus group has less control 

over the group than an interviewer of interview technique, so there is much 
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chance in producing more non useful data. According to researcher E.F.Fern 

the focus group produces roughly 70% as many ideas as individuals, if 

compared the number of ideas generated from the focus groups with the 

equivalent number of interviews. However, it should be noted that less focus 

group sessions are required than the number of individual interviews, if time 

and cost have importance to an organization [13]. 

 

2.4.1.4 Brainstorming 

Brainstorming is a conversational method which is different from 

interviewing but has some similarities with focus groups. In brainstorming 

stakeholders are getting together for a short time period for ideas 

generation. During this brainstorming session stakeholder quickly develops a 

large and broad list of ideas. In this meeting “out-of-the-box” thinking 

methodology is encouraged [11]. 

The classical brainstorming was developed in 1950s by a Madison Avenue 

advertising executive Alex F.Osborn. He argued that brainstorming increased 

the quality and quantity of ideas generated by the focus group. There are 

two core principles. The first is deferred judgment and the second is quantity 

breeds quality. With the deferred judgment principle, all ideas that are usual 

and practical and even those ideas that are unusual and impractical are 

encouraged without criticism or evaluation. Ideas are recorded and they are 

evaluated for usefulness at a later time. The purpose of deferred judgment is 

to encourage stakeholders to suggest bold, unique ideas without worrying 

from others that what others think of them. There are four rules which are 

based on the two core principles are as follows: 

 Criticism is not allowed during ideation because early evaluation may 

inhibit the creative process. 

 Unconventional ideas are encouraging. 
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 Quantity and variety is wanted: If the number of ideas generated is 

more, then there is more chance in finding a successful solution. 

 Combination and improvements are encouraged: The purpose of 

combining and improvements is to produce additional, better ideas by 

building on the ideas of others. This activity is also known as 

“hitchhiking” or “piggy-backing” and which an essential part of 

cooperation in brainstorming is.[15,16] 

 

2.4.2 Observational methods 

The observational methods are used to develop a better understanding 

about application domain by observing the activities of human. These 

methods are used to elicit these requirements which are difficult to 

verbalize. These requirements are called tacit requirements. The 

conversational methods are helpless when collecting tacit requirements. The 

requirement elicitation methods under this category include social analysis, 

observation, ethnographic study and protocol analysis [11]. 

 

2.4.2.1 Social analysis, Observation and Ethnographic study 

In order to make observation of all their practice, observers spend some 

time in the society or culture. Such a practice gives the observers initial 

understanding of the system, organization culture and work flow. [6] 

Observation methodology is a social research that provides detail description 

of human behavior and activity in primitive and unknown societies along 

with its cultural practices and social interactions. It comes from the “social 

Anthropology discipline”. 

Ethnography is the branch of anthropology that deals with the scientific 

description of specific human culture. It monitors the behavior as social 

actions that are surrounding in an environment that is socially established 

and are performed in and through the daily actions of the participants. It 
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provides the way of observing users for the activities and disclosing the 

needs that may not realize for their importance to the organization or the 

ones that are unable to be clear because of the power relationship in 

organization and other techniques can miss them. Ethnography is not only a 

method of domain data collection but it is a method to help the analysts in 

better understanding of the system requirements. It is somewhat a type of 

analytic reporting, with the ethnographer acting as culture broker between 

the group or a translator or culture under study and the reader. The main 

objective of the ethnography is to pay adequate consideration to the social 

context of the work in designing the systems and provide a way to the 

analyst to directly observe the stakeholders. Lack of ability of performing the 

requirement elicitation process and work analysis by the existing techniques 

and method, this matter becoming more important. [17] 

Ethnographer brings real feature of workplace through realistic field studies 

is a means of understanding and discovering the following aspect in a 

general way [18]. 

 What the actual practices and working knowledge are and in response 

to the organization demands, what the adaptive strategies developed 

by users. 

 How people interact, learn and use artifacts that are the part of their 

activities. 

 How the people cooperate with others as well as interact with the 

system 

 How the people cope the complex or unanticipated situation that arise 

during their actives by using cognition, detecting and solving problem 

as they occur, 

 How the characteristic and working situation may be strongly context 

dependent. 
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2.4.2.2 Protocol analysis 

In protocol analysis the stakeholders are engaged in some task and 

concurrently talk aloud and explaining thoughts related to the task. It 

provides a better way in identifying interaction problems in existing systems 

and it also provides a good understanding of work context and workflow. 

Proponents of protocol analysis claim that this kind of language can be 

considered a “direct verbalization of specific cognitive process”. The direct 

verbalization reveals the inferences, assumptions, misconceptions and 

problems that the users face when performing task. The interfaces of 

protocol analysis are based on the direct observation of a real interaction 

between system and its user. The user are asked to perform a predefined 

task by using the system and concurrently talk aloud and explaining what he 

is attempting to do, what problems they are encounter and other thoughts 

related to task. In each protocol analysis session, the user verbalization and 

keystrokes are recorded by using audio or video and a full transcript of the 

session is made. Some critiques about protocol analysis are that there is a 

lack of realism because of the presence of experimenter and the need for 

concurrent verbalization. There should not be disturbance considered to the 

thinking process due to concurrent talking. Unobtrusive protocol analysis 

does not alter the underlying cognitive process of users. However, the users 

spend more time to completing the task because of the need for the 

concurrent verbalization and also not all users are equally suited protocol 

analysis method [19, 11, 12] 

 

2.4.3 Analytical methods 

Analytical methods are used to explore the existing documentation or 

knowledge and acquire requirements from a series of deductions. The 

conversational methods or the observational methods are useful in 

extracting the requirements directly from people´s behavior and their 
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verbalized thought but not useful to extract knowledge which cannot be 

expressed directly such as the experts´ knowledge or the information about 

regulations or legacy products. The expert’s knowledge provides engineers 

rich information in relation to the product. By studying the existing 

documents, engineers capture the information about application domain, the 

product features, and the workflow and map it to the requirement 

specification. Further they determine and reuse requirements from the 

specification of similar products. Analytical methods improve the efficiency 

and effectiveness of the requirement elicitation in a situation where the 

information from legacy or related products is reusable. The requirement 

elicitation techniques under this category is requirement reuse, 

documentation studies, laddering and repertory grid etc [11]. 

 

2.4.3.1 Requirement reuse 

Requirement reuse is an analytical requirement elicitation technique in which 

the requirement of the desired system is indentified by reusing the 

glossaries and specification of legacy systems or system within the same 

product family. The details of requirements of an earlier system are reuse in 

a new desire system is a good idea because it has been observed that many 

requirements in a new system are almost same as the requirements in a 

legacy system. For software productivity in large project, requirement reuse 

is one of the most potential and major fueling factor because requirement 

reuse reduce development time as well as it enables companies to save on 

the production cost. According to Montabert the requirement reuse reduces 

the development cost from 10% to 35%.this technique is very useful if 

development team have low budget and tight schedule [11, 20]. 
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2.4.3.2. Laddering 

In 1960 this method was introduced by the clinical psychologist to 

understand the core values and beliefs of the people. Due to the great 

success of this method in the field of psychology allows other discipline 

researchers in the industry to adopt this method in their respective field. 

Especially software engineers have adapted the laddering techniques for 

gathering complex user tacit requirements. Laddering method is generally 

used in the field of knowledge elicitation activities to elicit stakeholder’s goal, 

aim and values. It is a form of structured interview that analyst used to 

create, review and modify the hierarchical contents of the experts knowledge 

in the form of tree diagram. 

Laddering technique models the elicited information in the form of the tree 

by using a small set of probes. The analyst try to use limited set of 

slandered question to elicit stakeholders requirement by using one on one 

interviewing techniques  and these question answer based around a limited 

set of probes. This techniques has several advantages such as 

 For requirement elicitation, it covers the broader domain. 

 For preparation and elicitation sessions less time is consuming. 

 During requirement elicitation, less expert guidance is required. 

 It provides a suitable and standardizes format for computerized 

automation. 

It is necessary to keep in mind that by using laddering technique, we cannot 

extract all type of requirements. It is used to elicit hierarchically organized 

complex knowledge. So it is important for the analyst to ensure that 

particular domain is appropriate for laddering. [21] 

 

2.4.3.3 Card Sorting 

Card sorting is an effective technique for eliciting the domain experts ideas 

about the requirement structure and capturing information. This technique is 
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mostly used in the field of software engineering, knowledge engineering and 

especially website design. Set of cards are sorted in to groups by 

stakeholders and explain the sorting criteria during the storing process and 

name assigned to the group. Each card is printed with the description of the 

domain entities. As we know that web application is growing very fast but 

there is still a problem in finding the useful information. Users face the 

problem like identifying relevant source, website content etc.These problems 

exist because user and analyst have different mental models of content. So 

in order to design web system that support user more effectively, it is 

important for the analyst to understand the intended stakeholder’s 

requirements more comprehensively. This card sorting technique is used by 

analyst to gather the requirement closer to the thinking of the intended 

users and organize the information about the domain.This technique has 

many advantages as compared to other methods such as by using this 

technique stakeholder can differentiate between low level and high level 

problem and also recall the domain concepts. In addition, result generated 

by using card sorting techniques used as input to other technique for further 

analysis. Usually card sorting method is mostly used in website development 

because it provides a methodology to enhance the overall structure and 

valuable information for the website.[21] 

 

2.4.4 Synthetic method 

Single method is not enough to requirement development. Considering the 

context and circumstances involved, more than one requirement elicitation 

technique can be selected. For example before starts the ethnographic study 

the analysts start with an informal open-ended interview or documentation 

study. The combination process helps engineer uncover the basic aspects 

and gain generic knowledge of the application domain and that supports the 

follow-up ethnographic study. The synthetic method systematically combines 
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conversation, observation, and analysis technique into single method instead 

of combination of individual methods. Synthetic methods are also called 

collaborative methods in which analysts and stakeholder representatives 

communicate and coordinate in different ways in order to achieve a common 

understanding of the desire product. Prototyping, contextual inquiry and 

Joint application development (JAD) are the common examples of synthetic 

methods. 

 

2.4.4.1 Prototyping 

Prototyping is a synthetic requirement elicitation method which is used by 

analysts in the early stage of development of the project. It provides the 

stakeholders a concrete sense about the application which is supposed to 

implement. The stakeholders easily identify the actual requirements and 

work flow by visualizing the application to be built. This method provides 

very useful early feedback from stakeholders and the requirements are 

clearly communicated between participation of the prototype sessions. 

According to Asur and Hufnagel prototypes are used to find and specify 

requirements, to define user interfaces, to study the feasibility of 

development strategies, to provide help in communication between 

stakeholders, to increase stakeholder’s participation in system development, 

and to visualize future application. Studies in the commercial usage of 

prototypes indicate that prototyping is a widely used technique in software 

development. There are several advantages of prototyping. However the 

main advantage from the perspective of the software developers is better 

involvement of users and improved communication with the user and the 

users’ satisfaction. It also has several disadvantages but the major 

disadvantages are reduced management control of project, false user 

expectations, the time required for user participations and the possibility of 

the increased development costs [21, 22, 23]. 
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2.4.4.2 Contextual inquiry 

Contextual inquiry is a synthetic requirement elicitation technique which is, 

the combination of open-ended interview, workplace observation, and 

prototyping. Contextual inquiry provide an opportunity for analyst to  gain 

the  real understanding of their needs and collect the detailed information 

from customers  by observing the customers when they works and talk 

about their work in their work places. This technique is based on three 

principles: context, partnership, and focus. The context principle implies that 

data gathering must take place in the context of the users´ work. The 

partnership principle implies that the user and interviewer form a 

partnership to explore issues together. The focus principle implies that the 

inquiry should be based on a clearly defined set of concerns instead of a list 

of specific question as in survey. 

Contextual inquiry can reveal hidden work structure and thus provide 

trustworthy customer data which is sufficient to address the major problems 

in information technology and commercial organizations. There are many 

ways to conducting this technique such as work-based interview, post-

observation inquiry, and artifact walkthrough but the selection of these 

techniques depends on the type of the project. This technique is used for 

interactive system design where user interface design is critical [11, 21,24]. 

 

2.4.4.3 Joint Application Design (JAD) 

To understand the importance of the group work, we quoted the old saying 

that “Two heads are better than one” .Teamwork techniques are very 

successful for the requirement elicitation of the system.JAD was developed 

by IBM in late 1970´s and has been implemented on the hundreds of the 

projects successfully for the purpose of eliciting the system requirement, 

package requirement and modification requirement for existing systems. It 
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is a method that is composed of workshop and group session in which 

different stakeholders and the analyst meet to discuss the features of the 

product. The main objective of this method is to involve all the stakeholders 

in the requirement gathering processes through structured and focus 

meeting.JAD method was basically used for software design but for the 

design it is need to well understand the set of requirements by the 

stakeholders as well as the analyst. So the JAD processes is divided in to two 

steps, JAD Plan and JAD design, are used for requirement elicitation and 

then address the software design respectively. The success of the JAD 

depends on the involvement of the stakeholders and the leader of the JAD 

session. Since it is useful method for requirement elicitation but not 

applicable all types of the projects. For the JAD method applicability, the 

appropriate project should have at least the following characteristics. 

 First time project for the organization and considered critical to 

the future of the organization. 

 Involves large numbers of stakeholders whose responsibilities 

cross traditional department. 

 Involves willing users 

 Best suit for complex and large projects. 

 Require more resources as compare to traditional method. 

The JAD process divided in to three phases: customization, session and wrap 

up. In customization phase analyst prepares the task for the session by 

organizing the team, preparing the materials and tailoring the process for 

the particular system to be built. In session phases, More than one structure 

meetings arranged by analyst with the stakeholders in which requirement 

engineer provides the general overview of the system and continue with 

discussion until final requirement are met. In wrap up phases, all 

requirements that are gathered in previous session are converted in to 

requirement specification documents. [8, 21] 
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User story 

 

3.0 What are user stories? 

A user story is a simple and short written description of desired functionality 

from the perspective of user or owner. In XP, the customers often write the 

user stories and remain involved throughout the duration of the project.  

  

3.1 Anatomy of a user story 

A new standardized form has been applied in last few years, which 

significantly strengthen the construction of a user story. The form is as 

follows. 

As a <User role> I can <activity>so that<business value> 

 

 User role 

The user role represents the user of the system which receives values 

from the activity. Every user has different backgrounds and different 

goals. The role allows making segments of product functionality and 

typically determining other role-based needs and context for the 

activity. 

 

 

 Activity 

The action to be performed by the system in response of user action is 

the activity. 

 

 Business value 
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The business value represents the reason of the activity. This often 

lead the team in finding possible alternate activities with the same 

value in less effort. [4][24][25] 

 

 

Figure 2: Anatomy of user story [4] 

 

3.2 Three major elements of user story 

The author of the XP creator, Ron Jeffries, described what has become our 

favorite way to think about user stories. Each user story has three C’s such 

as Cards, Conversation, and Confirmation to describe the three features of a 

user story. [26] 

 

3.2.1 Card 

Cards are used to write short description of story consisting of 2 to 3 lines. It 

is used as a memorable token, which further description remains to be 

determined. 

In Agile development especially in XP, Index cards are often used to write 

user stories. The text on the cards is very brief and detailed description is 

attached in a spreadsheet or agile project management tools in agile 
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business. For early planning and brainstorming, Agile team often use index 

cards. In order to test the story, remainder is written in the back of the story 

which tells us how to test the story. 

 

3.2.2 Conversation 

Conversation means the discussion between the customer, development 

teams, stakeholders and product owner. The main objective of this 

conversation is to determine more details of the User story. Usually 

conversation takes place when the story is scheduled for implementation 

during iteration planning meeting and during the release planning when the 

story is estimated.  

 

3.2.3 Confirmation 

A way to determine how the product owner or customer will assure that user 

story has been implementing according to true sprite. Usually customer or 

the product owner defines the acceptance test, which is executed to 

determine whether or not the story has been implemented to fulfill the 

objective as well as the more detailed requirement. In short we can say that 

confirmation represents the acceptance test.  

 

 

3.3 Characteristics of good stories – INVEST Model 
 

In agile software development the agile team spends enough time in 

discovering, elaborating and the understanding user stories and writing the 

acceptance test for them. This is as it should be, because it represents the 

fact that: 

“Writing the code for an understood objective is not necessarily the 

hardest part of software development, rather it is understanding what the 

real objective for the code is.”(Quoted from [30]) 
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Therefore INVEST model describes the attributes of a good user story.  

 I - Independent 

 N - Negotiable 

 V - Valuable 

 E - Estimatable 

 S - Small 

 T – Testable 

The INVEST model is fairly omnipresent and many agile development 

team evaluate their user stories with respect to these attributes. [4, 28, 

29, 30] 

 

3.3.1 Independent 

It is easy to work with independent stories. Therefore care must be taken to 

avoid dependencies among the stories. Dependencies between stories lead 

to planning and prioritization problems even makes harder for the developer 

to estimate. With highly dependent stories the developer does not know 

what estimation to give each story. When presented with this type of 

dependency, there are two ways around it. 

 Dependent stories are combined into one large independent story. 

  Find a different way to split the dependent stories. 

Combining the dependent stories in to single large story work well in 

some cases and the developer can estimate the time easily but if the 

combined story is much longer then a better approach is usually to find a 

different dimension along which to split the stories.  

 

3.3.2 Negotiable 

User stories are neither requirements nor the written contract that the 

software must implement. They are used as a reminder to have conversation 

between developer and the customer. Stories cards have a short description 
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of the functionality of the system and detail of which are negotiable during a 

conversation between developers and the customers. It is not necessary to 

have a detailed description of the requirement of the system, however if at 

the time the story is written some important details are known, they should 

be included as annotation to the story card. 

 

3.3.3 Valuable 

A story should be valuable. It is not necessary for all stories to be valuable 

to the user but they are valuable to the purchaser. The difference between 

user and purchaser is that, someone who uses the software is called user 

and the someone who buy the software is called purchaser. Take an example 

of a software development team developing software that will be deployed in 

a large company and more than 5,000 users will use the system. The 

product purchaser may be very concerned that each of the 5,000 computers 

is using the same configuration of the software. This feature story might be 

like that “All configuration information is read from a central location.” But 

users are not interested where configuration information is stored but 

purchaser might be interested. 

 

3.3.4 Estimateable 

A good user story is estimate able. In order to develop and test a user story, 

it is important for developer to be able to provide an approximate estimation 

of the size of the story or the amount of time required to complete. The 

development team is unable to estimate a user story due to developer´s 

lack of domain knowledge, technical knowledge, or if the story is too large. 

The developers should discuss with the corresponding customer if he/she did 

not understand the story. Understanding of all details about the story is not 

necessary, however the developer need to have a general understanding of 

the story. If the story is too uncertain to estimate due to lack of developer’s 
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technical knowledge, technical spike story can be used to reduce uncertainty 

and make it estimate able. If the stories are too large then it should be split 

into smaller stories in order to estimate. 

 

3.3.5 Small 

The size of the user stories can be varying (too small, too large and just 

right).User story size does matter because too big and too small stories 

cannot be used in planning. The user stories should be small enough to be 

used in planning and to be able to complete in the given iteration. The best 

user stories represent at most a few developers-days worth of work. The 

detail of the user stories can be elaborated through conversations with the 

customers. There are no fixed criteria that whether a story is appropriately 

sized but the ultimate determination depends on the team, its capabilities 

and the technology in use. 

 

3.3.6 Testable 

Stories are usually written by the customer during the requirement 

elicitation process. A good user story is testable and the test cases are 

written by the customer after writing the story. Stories that pass the test 

cases prove that it has been developed successfully. By writing the tests 

early helps the developer and customer to known whether the objective of 

the story is met. If you don’t know how to test something indicates that the 

story many not be clear enough, or that it does not have true value for 

customer.  

A Test driven development approach that is used by XP community to test 

the code can also be used in user stories. In this approach test cases are 

written before going to implementation of the code or it is a practice of 

writing automated unit tests prior to writing the code to pass the test. 
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3.4 User story acceptance test 

Traditionally acceptance test take place at the end of development while in 

the agile approach acceptance testing needs to be performed at the user 

story level and the acceptance criteria can be kept with user story. An 

acceptance test is a test case created from user stories by customers.  If a 

test case associated with a user story is passed then the customers can feel 

confident that the team has accurately implemented the desired 

functionality. A user story is not considered complete until its acceptance 

test is passed. There should be traceability between the user story and its 

associated acceptance test. If the acceptance test is passed then it shows 

that the story has been implemented properly and if it fails then the story 

has not been implemented properly. In order to verify the user story has 

been correctly implemented, one or more automated acceptance test must 

be created [28, 29]. 

 

3.5 Splitting User stories 

A user story is short description of user requirement written by customer. 

This generally starts out as a feature or an epic. A user story is a large and 

unclear concept of something we want to do for user. During the discovery 

process we often find such a big stories and capture them in the backlog. 

These compound stories are usually too big to implement within one 

iteration. In order to implement these big stories the development team 

breaks them in to smaller stories.  

There is no set of rules defined for splitting user stories into iteration sized 

bites, however according to Richard Lawrence there are ten common 

patterns to split a user story defined below.[30] 

 

 Workflow Steps 
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 Identify the specific steps that a user takes to accomplish 

a specific workflow and then implement the workflow in 

incremental stages. 

 Business Rules Variation 

At the first quick look, some user stories seem simple. 

However the business rules are more complex than the 

first look revealed. In such a case it might be useful to 

break stories into several stories to overcome the business 

rule complexity. 

 Major Effort 

Sometimes a large size stories are split into several parts 

and most efforts will go towards implementing the first 

one. 

 Simple/Complex 

During the discussion on the user story by the 

development team and the story seems to be getting 

larger and larger (“What about x? - have you consider 

y?”), then stop the discussion and ask “what’s the simplest 

that can possibly work” capture that simplest work in the 

user story and then break out all the variations and 

complexities into their own stories, 

 Variation in data 

Data source and data variations are another source of 

scope and complexity. Consider adding stories just in time 

after building the simplest version. 

 Data Entry Methods 

Sometimes complexity of a user story exists in user 

interface rather than functionality of the system. In such a 
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case split the story to build the simplest User interface and 

then build the richer User interface later. 

 Defer System Qualities 

Sometimes, the initial implementation is not all so hard 

and the major part of the effort is in making it reliable or 

fast or more precise or more scalable. However the team 

can learn a lot from the base implementation and it should 

have some value to a user, who would not otherwise be 

able to do it all. 

 Operations (Example: Create Read Update Delete(CRUD)) 

User story covers multiple operations CRUD, which can 

provide a natural way to split the story. 

 Use Case Scenarios 

If the Use cases are used to represent the complex 

interaction between user and the system then the story 

can often be split according to the individual scenario of 

the use cases. 

 Break out a Spike 

Sometimes a user story may be too large or too complex 

or the implementation is poorly understood. In such a case 

development team build a technical or function spike to 

figure it out then split the story based on the result. 

3.6 Spikes 

Spike is another type of invention of XP that is used to drive out risk 

and uncertainty in a user story. Spike may be used for a number of 

reasons. [30] 

 Spike may be used by the development team to be familiarizing 

with the new technology and the domain. 
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 The story may be too big to estimate properly and the 

development team may use the spike to analyze the behavior so 

story can split into estimate able pieces. 

 The technical or functional risk may exist in story and the 

development team may have to do some research or prototyping 

to gain confidence in a technological approach. 

 

3.6.1 Technical Spike 

Technical spike is used to determine various technical aspects in the 

solution domain. For example a technical spike may be used to 

determine a buy or build decision, evaluation of potential 

performance of a new user story and evaluation of specific 

implementation technologies that can be applied to a solution. 

 

3.6.2 Functional Spike 

Whenever there is significant uncertainty how a user might interact 

with a system then a functional spike is used. Functional spikes are 

best evaluated through some level of prototyping. 
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4.0 Use of User Story in Agile methods 

Agile method is not a single approach to software development but they are 

family of developments processes. The software developed during one unit 

of time is called as an iteration or sprint. The unit of time may be one to 

three weeks. Each iteration follow the entire software development life cycle 

which includes planning, requirement analysis, design, coding, testing and 

documentation. The development team re-evaluates project priorities at the 

end of each iteration. 

Agile methods put emphasis on face-to-face communication on the written 

documents and the agile teams are allocated a single open office. Team 

consist of small number of peoples, they can be programmers, customers 

(managers, business analyst and clients), tester, iteration designer technical 

writers and managers. Agile methods produce very little written documents 

as compare to other traditional development methods. [36] 

 

4.1 Extreme Programming 

Extreme programming was invented by Kent Beck in the 90’s and become 

one of the several popular agile processes. XP is a form of agile software 

development prescribing a set of practices that represent and encourage 

particular values and principles. It is the best defined and have the broadest 

scope of the agile methods. 

XP has its own values and twelve practices which will be describe below. The 

flow chart shows how extreme programming rules work together. [35][36] 
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Figure 3: XP Iteration process [35] 

 

It is very obvious that Extreme programming starts with a new project. Start 

with collecting user stories that is written by customers and conducting spike 

solutions to figure out answers to tough technical or design problems that 

seem risky. Spend only a few weeks doing this and then schedule a release 

planning meeting. Invite customers, developers, and the managers to create 

a schedule that everyone agrees on. Begin with iterative development with 

an iteration planning meeting, we choose the smallest scope with the most 

immediate business value for each release of the system. Estimate each 

story, and at the end of iteration will rate the estimate against calendar 

days. This tracks our progress in implementation stories. If we find stories 

that are more valuable than those that are in current release, we estimate 

the new stories and substitute them for existing stories in the release. We 

can use this mechanism to radically change the direction of the project with 

no more than two weeks notice. 

 

 



36 
 

4.2 XP Values 

Extreme programming is one of the several popular agile processes. It has 

become one of the successful processes at many companies of all different 

sizes and industries worldwide. Extreme programming is successful because 

it stresses customer satisfaction and empower the developers to confidently 

respond to changing customer requirement even in late in life cycle. 

Extreme programming focus on teamwork. Managers, customers and 

developers are all equal partners in a collaborative team. The team solves 

the problem very efficiently by self organizing itself around the problem. XP 

improves software project in five essential ways. [34][4] 

 

 Communication 

XP values communication but not all mode of communication are 

equal. Face to face communication is most desirable where we 

can talk, gesture, respond and draw on a white board.Written 

documents are less desirable. XP stresses communication 

through practices such as pair programming. 

 Simplicity 

Simplicity is a value of XP teams which keeps their focus on 

finding a solution to the problem currently facing not those 

problems which will be encounter in future. XP team focuses on 

developing the features of the current iteration. They remain 

constantly focused on doing simplest thing that could possibly 

work. 

 

 Feedback 

Value of feedback emphasizes the belief in that requirements are 

not well understood in the beginning of the project and always 

change. The only way to build software the customer really 
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needs is to continuously adjust the development basing on his 

feedback. XP developers give and get feedback during pair 

programming when one developer point out a potential problem 

to his pair. They get feedback from the automated test and 

continuous integration. 

 

 Courage 

Values of the courage is about recognizing the fact that the best 

way to produce the best possible products is to be honest and 

transparent on all the possible levels from customer 

communication to the way you type code despite how 

comfortable the idea of high transparency might look like from 

beginning. The courage is needed to admit the team and 

organization weaknesses. Every organization team and individual 

has their strong and week sides and only by admitting their 

existence it is possible to act on them. 

 

 Respect 

Respect is the value of XP where everyone gives and feels the 

respect they deserve as a valued team member. Everyone 

contributes value even if it's simply interest. Developers respect 

the expertise of the customers and customer respect the 

expertise of the developer. Management respects our right to 

accept responsibility and receive authority over our own work. 

 

4.3 XP practices 

Twelve practices of extreme programming which characterized the XP 

described by Kent Back in his original “white book”. If anyone chooses to try 

XP on his project, it is highly recommended to adopt all of the twelve 
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practices. These practices are highly energetic and interdependent. Practices 

support and enable each other. The twelve practices of the XP is not a 

collection of random ideas from which an XP team picks their favorites. After 

having experience of using XP, you are allowed to choose or drop or alter 

practices. Following figure shows the twelve practices in the form of cycles. 

[4][32][33] 

 

Figure 4: Practices and main cycles of XP [27] 

 

 

 

 Small releases 

A XP project is composed by a series of iteration that gradually evolves 

artifacts. Each iteration must spend short intervals (2 to 3 weeks), 

start with an activity that determines the tasks for the current iteration 
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and end with a finished product which is as functional as possible. A 

team is not allowed to deliver a project with half of feature nor did it 

allow delivering the full feature with at half of the quality. At the end of 

each iteration the team is responsible for delivering working, tested 

code that can immediately be put to use. 

 

 The planning game 

In planning game the developer and customers collaboratively make 

prediction about the future. Before going to planning, the customer 

has written user stories on the index cards and the developer have 

estimated the cost or magnitude of each story and have written the 

estimate on the story card. 

To start planning, the developer estimate how much work they can 

complete in the first iteration and customer looks over all story cards 

and select the top priority stories for the first iteration implementation. 

Once the first iteration is full of work, the customer moves onto 

selecting stories for second and subsequent iteration. After some 

number of iterations, the customer decides that enough stories have 

been placed into iteration that collectively they define a release. 

 

 Refactoring 

Refactoring means to restructuring or rewriting of code to improve the 

structure of code without changing its external behavior. It is a 

discipline way to clean up code that minimizes the chances of 

introducing bugs. In essence when you refactor you are improving the 

design of the code after it has been written. 

XP advocate constant attention to refactoring. Whenever programmer 

makes a change to the code that should be refactor, he is required to 
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refactor it. In this way the code avoids the slow, sometimes hard to 

detect decay that eventually results becoming obsolete. 

 

 Testing 

One of the most important practices of XP is testing. During the 

development of XP project developers write unit test which are 

automated and the customer writes the acceptance test, which are 

often automated by the customer or with the some help from the 

developers. 

XP use Test driven development TDD technique to test the XP projects. 

In TDD test case are written before the implementation of the code. 

When test is run it will be fail due to unwritten of the code. The 

developer writes the code enough that able the test cases to pass and 

then refactor it.  

 

             Cycle 

 

 -------- Red-------Green-------Refactor----- 

 

Test driven development guarantees that code will remain well refactor 

and testable. It also leads to more maintainable code since code is 

effectively in a maintenance mode right from the start. 

 

 

 

 Pair programming 

Pair programming means two programmer share one keyboard and one 

monitor for writing the code. One programmer write code while the 

second programmer watching the code develop and thinking more 
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broadly about where the code may lead and what problems it may 

encounter. Pairs can switch roles and even partners. 

In XP project pair programming has a great importance and it increase 

15% of the total programming time and leads to 

 Number of defect are low 

 Size of the code is small to solve the same problem 

 Quickly solved the problem 

 Each piece of code understand by more people 

 Developer job satisfaction increase 

 

 Sustainable pace 

The XP team is encouraged to work at a sustainable pace. In XP 

project it is belief that the XP team move at a consistent pace but brisk 

pace will achieve more over a period of time than will a team working 

at a pace they cannot sustain over a long period. It does not mean 

that the XP team works 40 hours each week and then heads for home. 

It’s depend on the XP team to determine their sustained pace, and it is 

likely to be different for different member of the team. 

In XP project, the XP coach is responsible for monitoring the team for 

suffer exhaustion. If the coach determined that the team is burning 

out he will help the team shift back to working at a sustainable pace. 

 

 Team code ownership 

In traditional development the individual developers own or take a 

responsibility for the portion of the code that he has developed. in 

such a way each portion of the system would be owned by one 

developer and responsible to manage the code. If developer moves to 

other project then his code is left without an owner. 
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In XP project, XP team take a different approach to code ownership 

that is all code is owned by all developers. Under such approach of 

ownership, any pair of programmer can change any code. Usually in 

refactoring practices, pair programmers are expected to change the 

code they did not coded.  

 

 Coding standard 

Since the XP team collectively own the source code written by different 

developers. So it is important that there should be coding stander and 

must be followed. The coding stander defines the rule and regulation 

that must be followed by the XP development team. Such rules may 

be, how will methods and variables be named? How will line be 

formatted and how will the code is intended for easy to read and so 

on.In XP coding standard is just one way to deal with problem code. 

All the ugly , hard to read , hard to modify code can be deal with 

either set of rules that is coding standers or a set of principles(XP 

ideas like refactoring).  

 

 Simple design 

One of the main objectives of the XP team is to keep the design simple 

that delivers the features of the customer needs. According to the Kent 

Back four constraints that indicate when a design is the simplest it can 

be. 

 The test code and the operational code fully express the 

programmer’s goal for the behavior of that code. 

 There is no duplicated code. 

 The number of classes used by system should be less. 

 Least number of methods used by the system. 
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 Metaphor 

Metaphor means an informal architecture of the artifact. It describes the 

artifacts in simple concepts. The main objective of these practices is to 

pick something common enough that each member of the XP team can 

easily understand. Since in XP project, there is no detail documentation 

and metaphor can be used as a tool to aid in communication among the 

team members. It is important to keep in mind that metaphor is simply a 

tool of communication and can be changed as the need of the project 

change. But a good metaphor can sometimes inspire improvements to the 

application itself. 

The metaphor provides a frame of reference for how they think about the 

system. An example is quoted from [4] that is 

“On one project our metaphor was that the system was like a chalkboard 

and that the various parts of the system could write on the chalkboard. 

When the user was done with the system he would either save the 

contents of the chalkboard or erase them. This greatly simplified way of 

thinking about the system helped us by giving us a convenient, simple 

way of thinking about the behavior of the system.” 

 

 Continuous integration 

Since the XP projects are developed in a small releases and the 

different developer work on different parts of the project. So the 

integration of parts of the project is a challenging task. 

In XP project, after creating some part ,developer must then integrate 

their changes with the latest core artifacts as soon as possible and 

ensure the validation of this new artifact. 
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 On-site customer 

Customer has a great role in XP projects. Every XP project has one or 

more individuals to fulfill the customer role on the team. The customer 

task is to write and prioritize user stories. He also writes an 

acceptance test and be on hand to answer questions from the 

development team as they arise. Having the customer as an active 

member of the team provides frequent and cheap communication and 

smaller need for formal documentation. 

The on-site customer is essential to successful use of the user story 

approach because of the many conversations that must occur between 

the customer and the developers. If the customer is not on-site, 

delays will disrupt the predictable progress of the XP team. 
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4.4 Semester project Experience 

During our study in Linkoping university, we studied one of the interesting 

subject that was “Development of Interactive System” (TDDD26).The main 

objective of this course is to cover the system development methods with 

focus on agile methods, especially Extreme programming, User involvement 

during the system development process. The main part of this course 

consists of the project work that carried out in groups. The main purpose of 

the project is to apply the methods discussed in the course during 

development of a prototype of an interactive system. 

 Our group was working on the daily planner for LiTH students (Calendar). 

The first meeting was an introductory session in which every group member 

introduces himself because we belong to different academic background and 

different culture. After this introductory session we are able to know each 

other field of expertise and past experience. Each member contributed his 

experience how to make this project unique. Each group member gave the 

different ideas and suggestion and take active participation in this 

discussion. After having a long discussion we came up an idea to develop the 

daily planner for LiTH student, instead of developing general purpose 

Calendar. We also decided to implement all possible steps of extreme 

programming during the development of the project. 

 

The first step of the project development was initiating and planning 

processes and is called the planning game. The planning game is a meeting 

in which desire functionality is discussed and analyzed via the creation of 

user stories [41]. Participants are users/customers, architects, project and 

development managers, and developers. Other stakeholders, from the 

business or development side who can add value to the design of the 

functionality of the proposed system, are included when needed [43]. After 

business prioritizes the user stories, development estimates how many top 
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priority (essential one) user stories can be developed within the first 

iteration and it is called iteration velocity [45]. This process continues until 

all user stories are planned for in subsequent iterations, thus creating the 

project plan. At the beginning of each iteration, another planning game is 

instituted to get the detailed functionality for each user story to be 

implemented [45]. This set of user stories/requirements does not change 

during the iteration. During the planning games, other factors such as time, 

scope, cost, quality, communication, and risk are need to be consider. Time, 

scope, and cost are documented as an outcome of deciding what user stories 

are to be solved and when, and how much it will cost for each story. Quality 

is documented as an outcome through the creation of acceptance tests with 

measures of quality built in to each test. True XP projects have at least one 

business representative (customer) sitting with the development team which 

aids in addressing most communication issues. Risk management is thought 

through in the game and if needed, a spike solution is explored to determine 

how risky a certain technical aspect of the user story is [44].  

 

After completion of planning game, the next step of XP development is code 

iteration. Coding iteration is at most two or three weeks long. During this 

duration a daily stand up meetings are called and everyone stands in a 

circle. They include people project leader, developers, testers, customers 

and interactive designer. The set agenda for each meeting covers what was 

completed since the last meeting, what is scheduled for the day, and what 

problems are anticipated so others can offer guidance. Iteration tracking 

consists of teams reporting on which tasks leading up to a certain piece of 

functionality have been completed. [47] 

In coding iteration, pair programming technique is used to do coding. Pair 

programming is intended to improve communication throughout the 

development team, develop collective code ownership, and improve 
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maintainability [43]. The main challenge to pair programming is convincing 

programmers who typically work alone, to work with others on a rotating 

basis [43]. Some like the social interaction and skill improvement, while 

others find it difficult to work with other peoples’ styles and see it as a threat 

to their positions. [43] 

  

 

Customers and the developers create the acceptance test for each user story 

and the programmers test at the end of each iteration. A piece of 

functionality will be complete if it passes the unit test and acceptance test. 

Unit tests are created and run by each developer making sure no errors will 

be found during the acceptance tests. Acceptance tests show the user that 

each story’s functionality was developed correctly and meets agreed upon 

measures of quality. At the end of an iteration, acceptance tests are run and 

the user decides if the functionality is acceptable or not. If not, then 

additional work is documented in the user story and it is scheduled for 

another iteration. It is added in the next iteration if the user decides it is 

absolutely mandatory. At the beginning of each iteration, the user is queried 

again to make sure the functionality about to be developed is what is indeed 

expected. Since the user is in control of what work is scheduled for each 

iteration, she is in control of the cost as well.   

In XP process there is less documentation as compare to traditional 

development. All decisions are documented as the output of each step in the 

process and in coordination with the user. For instance, design 

documentation is in the user stories, which are created with the user, and 

with all subsequent design decisions written as notes attached to the story 

[48]. If a user requires documentation produced as an output of the process, 

that request goes through the same process as a feature request, in a 

planning game with development estimating effort/cost, and the user 
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deciding if it is truly worth the time and effort. The main point with AM in 

general and XP in particular, is that “face-to-face communication, 

interaction, and the sharing of ideas eliminate the need for documentation 

that is required for the traditional models” [41, 48].  

 

 

In this discussion we come to conclusion that XP is best suited for projects 

with a tight schedule, uncertain requirements, a high degree of change, and 

significant risk [41]. Traditional plan driven projects are best suited for 

projects where “(a) Requirements are well understood, [and] (b) Frequent 

maintenance is expected in the future” [41]. Since XP is user-centric, it 

requires a technologically advanced customer and one comfortable with the 

software development lifecycle and processes. The customer should also be 

able to work effectively with the development team during planning games, 

as well as comfortable working with developers to resolve any questions or 

problems during each iteration.  

In this research we use some traditional requirement elicitation techniques 

with user story to improve the XP method. Since the XP is user centric 

method and final decision is always in the hand of customer. So in order to 

minimize the influence of customer on the project we recommended using 

personas. Personas are not the real people instead they are hypothetical 

archetypes of actual users that represent the needs of large group of users, 

in terms of goals and persona. 
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5: Agile Vs Traditional Methodology 

 

5.0 Agile Vs Traditional methods 

 

Traditional software development methodologies have been quite famous 

and used by many software development teams and the enterprises across 

the world. Since it introduces the water fall model in 1970 and many more 

traditional models subsequently that has been widely and successfully used 

in both large and small software project. in spite of the success, these 

traditional models has lot of drawback such as linearity, inflexibility in 

requirement changing, and high formal processes irrespective of the size of 

the project. In order to get rid of these drawbacks an agile method 

introduces the first agile methodology called extreme programming. Agile 

method use number of techniques to deal with unstable and volatile 

requirements focusing on collaboration between customers and the 

developers and support early product delivery. 

Since we had compared the different requirement elicitation techniques of 

traditional methodology with agile methodology (user story).So in order to 

have a complete understanding of differences between these two different 

approaches, we listed the following summarized table below and a brief 

description is given for some important attributes.  
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Attributes  

 

Agile methods Traditional methods 

Size of the project 

 

Small Large 

Team size 

 

Small/ creative  Large  

Documentation 

 

Low  Heavy  

Return on investment 

 

Early in the project End of project 

Perspective of change 

 

Change adaptability Change sustainability 

Refactoring 

 

Inexpensive Expensive 

Risk Unknown risk, Major impact Well understood risk, Minor 

impact 

Customers Onsite customer As needed customer 

interaction, 

Developers Agile,Knowledgeable,collocated 

and collaborative 

Plan oriented, adequate skills 

access to the external 

knowledge 

Domain 

  

Unpredictable/exploratory Predictable 

Management  style 

 

Decentralized Autocratic  

Success management 

 

Business value Conformation to plan 

Cycles 

 

Numerous  Limited  

Approach 

  

Adaptive Predictive 

Emphasis 

 

People oriented Process oriented 

Project type Bests suited for software products 

to be launch within short time 

Best suited for projects that 

plan to execute full project life 

cycle 

Non functional 

requirement  

Constraint on system behavior 

annotating the card with 

“Constraint” and automatic test 

are written. 

During the detail design phase 

of the system. 

Visibility on project 

progress 

High Low 

Table 3: Comparisons between Agile and Traditional methods 



51 
 

 Project type 

 Agile method is used for such a software projects in which development life 

cycle is executed concurrently with requirement elicitation to have smaller 

releases, incorporating the feedback of previous release from stakeholders. 

Agile is best suited for software projects which are to be launched within 

short time period and the requirements are going to be change continuously. 

On the other hand traditional methods are suited for the projects that 

require the execution of full project life cycle and it is belief that there should 

be no major change in requirements that are gathered at the first phase of 

the development life cycle. 

 

 Visibility on project progress 

 In agile the visibility on project progress is higher as compared to traditional 

methods. The measuring and evaluating the status based on the working 

and testing software provide accurate and more visibility into the progress of 

the project because the customers are the part of the team. The customer 

writes the requirement of the system and the developers implement that 

requirement and perform the acceptance test which is written by customer. 

Since customer became the part of the development and can see the project 

progress during the each iteration and planning. The visibility in traditional 

methods is high only at requirement elicitation phase and the customers are 

remains invisible in the remaining phases of the development cycle. 

 

 Project size 

Agile is best suited for the small size of the project. One of the limitations of 

agile methods is its inapplicability for large size project. The three key 

elements of the project size are project duration, project budget and team 

organization. If project needs larger team or more budgets then the project 

will be bigger and more people are required to compiling more requirements 
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and off course more coordination among people is required. Traditional 

methods are best suited for large project size because these methods 

involve on good plans, high documentation and processes for better 

communication and coordination across large group of people. Agile is best 

suited for the projects that have a limited project duration if compare with 

traditional methodology. Traditional methods waste a lot of time in 

documentation, design documents, writing analysis and so on. 

 

 Customers 

customer is a person who writes the user stories, prioritizes work for 

developers, will use the software when it is finished, ready to answer the 

questions of developers and always be part of the team in Agile 

Methodology. Having the customer as an active member of the team 

provides frequent and cheap communication and smaller need for formal 

documentation. Customer involvement reduces the number of 

misunderstood requirements and leads to strong cooperation and more 

satisfaction on customer’s side. In traditional methodologies the customer 

are not part of the team instead customers are visible during the 

requirement phase of development cycle and they are remains invisible in 

the remaining phases. 

 

 Documentation 

The requirement document is an official statement of the system 

requirements for customers, end-users and software developers. 

Requirement document is also known as software requirement specification 

(SRS) which is a detailed document of system requirements. Traditional 

methodology requires the SRS in the first phase of development life cycle. 

Traditional methods waste a lot of time in documentation, design 

documents, writing analysis and so on. Agile methodology i.e. XP uses user 
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story instead of SRS. User stories are not software requirement 

specifications. User stories describe a user goal where as the SRS is list of all 

system requirement. By focusing on the user’s goal by using user stories 

rather than a list of attributes of the new product, we are able to design 

better solutions to the user’s need. 

 

 Risk factor 

The most important risk factors in the development of a software process 

are project criticality and responding to change. Agile methods are used in 

applications that can be built quickly and do not require extensive quality 

assurance. Critical, reliable, and safe systems are more suited to a 

traditional methodology. If a project is critical, all requirements must be well 

defined before the development of the software. Poor definition would result 

in more damage from undetected defects. Responding to change can be 

resolved using an agile method. Practices defined in agile methods allow for 

better handling the changes, such as constant feedback from customer and 

short iterative development. 

 

 Refactoring 

In agile methodology especially in XP the code is constantly restructured 

without affecting system behavior in order to improve flexibility and remove 

duplication. This ensures that the system design stays clean. Usually in XP, 

programmers prefer to do pair programming and any programmer can 

change the written code of the other programmer that leads the more 

cleaning and debugging of the written code while this is lacking in traditional 

approach. The written code can only change or refactor by the programmer 

who has write the code. In other words there is no collective code ownership 

approach in traditional method while it is exist in XP. 
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 Perspective for change 

Agile methods emphasize the importance of adaptability to changing 

requirements over predictability concept of traditional methods. Traditional 

methods have a strict control over changes and strongly discouraging 

changes after the project development has started where as Agile methods 

accept and work with change. Agile methods allow the customer to include 

latest changes in requirements that adds to the market advantage of the 

customers. Agile methods recognizing adaptability to change as a necessary 

component of the development process and these techniques are best suited 

to meet the customers need and easily adapting to changing requirements 

throughout the process. 

 

 Team Size 

Agile methods involve small team and the developers of the team working 

quickly to create software within a short time frame. The development team 

consists of ten to twelve peoples and usually allocated an open office to 

communicate with each other effectively. Irrespective to the specific task, 

each member of the team help each other. While in the traditional 

methodology, the team size is large and creates software in extensive time 

period. Each member of the team is responsible to the assigned task and 

work on the given instruction which is in the form of complete documents. 

The user/customer is the active and involved throughout the development in 

agile methods while this is lacking in traditional development. 
 

 Return on investment 

Return on investment in agile methodology is early in the project because 

agile methods provide early and continuous delivery of valuable software to 

satisfy the customers. At the end of each iteration there is always exist a 

working system. In traditional methods the return on investment is at the 

end of the project because the main measure of business value in traditional 
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methods is creating processes and documentation and it take a lot of time 

and deliver the project at the end. 

 

 Approach 

Agile methodologies rely on adaptive approach. Developing software projects 

that face changing conditions are suitable for adaptive planning. Agile 

methods allow the customer to include latest changes in requirements that 

adds to the market advantage of the customers. Agile methods emphasize 

the importance of adaptability to changing requirements over predictability 

concept of traditional methods. Traditional methods rely upon predictive 

method of planning. Predictive approach provides linear, specific 

development plan structure in order to provide pre determine end results 

within a specific time. The outcomes from predictive planning are knowable 

and expected where as adaptive planning may yield surprising results. 

 

5.1 Comparison between Traditional Requirement Elicitation 

Techniques with User Story 

 

Elicitation 
Techniques 

Traditional 
or Agile 

Points to Consider 

Interview Both  Success of interviews is depending on expertise 
of the analyst and the selection of interviewees. 

 There is no standard way to make interviews 
more effective. However quality information 

can be collected by asking good question in 
right manner. 

 In terms of cost it is expensive because several 

follow up are required for more clarification. 
 User stories can be found by interviewing 

users, but it is not enough to achieve good 
result. 

 One way of communication 
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Questionnaire Both  Inexpensive technique as compare to 

interviews. 
 Gathering huge information in short period of 

time. 
 It is difficult to create questionnaire that covers 

all possible answer. 
 If there are large numbers of users then 

Questionnaires are suitable to collect user 
stories and prioritize user stories. 

 It is not recommended to use only 
questionnaires when trawling for stories. 

 One way communication. 

Focus Group Both  A group of users discusses different issues 
regarding the features of a system 

 User stories can be writing by a group of 
customers by having discussion to each other 

to share ideas. 
 Allows exchange of ideas and good for 

generating lists of functions and features for 
products 

 An individual may dominate the discussion so 

not good for discovering specific problems 

 It is cheaper then interview and questionnaire 
 Management of collected data can be a 

problem because the analyst has less control 
over group and there is chance in producing 

more data but not useful. 

Brainstorming 

 
 

 

 
 

       Both  This technique increased the quality and 

quantity of ideas generated by the group. 
 Customers use brainstorming technique while 

writing and prioritizing the user stories. The 

developers use brainstorming when estimating 
the task. 

 In traditional brainstorming, stakeholders are 
getting together for short time periods for idea 

generation  
 Inexpensive technique in terms of cost and 

more useful. 
 

 
 

 Observation Both  Observing users interact with a product is a 

best way to pick up insights. 
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 Used for elicit tacit requirements, which are 

difficult to verbalize. Conversational methods 
(interview, brainstorming, focus groups) are 

helpless when collecting tacit requirements. 
 Studied in natural environment and can be use 

to collect qualitative and quantitative data. 
 Time consuming technique because this 

technique is dependent on detailed notes of the 
observer. 

 

Protocol 
Analysis 

Traditional  Stake holders report thought processes 
involved in performing a task or solving a 

problem 
 use to elicit qualitative data because the users 

document thought processes related to 
performance 

 Time consuming because of the need of 
concurrent verbalization while performing task 

and also hard to analyze 
 

Requirement 

Reuse 

Both  The detail requirement of an existing system is 

reuse in a new desire system if the requirement 
of the new system are almost same as the 

requirement in a legacy system 
 Productivity of the large software project is 

increase 
 This technique is useful for the development 

team which has low budget and tight schedule 
 This technique might be helpful for writing user 

story in agile software development by using 
personas set. 

 Reuse reduces the risks. 

 Requirement reuse may lead to design ,code 
and test reuse thus further reducing life cycle 

cost for the system 
 

Laddering Traditional  Software engineer use this laddering technique 
to gather complex user tacit requirements and 

model the elicited information in the form of 
the tree data structure 

 This technique cannot extract all type of 

requirements but it is used to elicit hierarchical 
organized complex knowledge. 

 It covers broader domain for requirement 



58 
 

elicitation 

 For preparation and elicitation session less time 
is consuming 

 Less expert guidance is required during 
requirement elicitation. 

 

Card Sorting Both  In Agile methodology cards are sorted on the 
basis of the requirements priority. 

 In traditional methodology set of cards are 
sorted in to groups by stakeholders and explain 

the sorting criteria during sorting processes. 
 By using this technique stakeholders can 

differentiate between low level and high level 
problem and recall the domain concept. 

 Result generated by this technique used as 
input to other techniques for further analysis 

 Card sorting method is mostly used in website 
development due to the methodology provide 

to enhance the overall structure and valuable 
information for the website.  

Prototyping Both  Provide a concrete sense about the application 

to be build 
 Stake holders easily identify the actual 

requirements and work flow by visualizing the 
application to be build 

 Provide very useful early feedback 
 Better involvement of user and improve 

communication with the user 
 Reduce cost by identifying problems early in 

the process 
 It may reduce management control of project, 

false user expectation, time required for user 

participation is major disadvantage with 
traditional prototyping 

 In agile methods each release results in actual 
subsystem and it can be use as prototype to 

elicit user stories for subsequent release or 
some changes to previous release. 

 
 

 
 

Contextual 

Inquiry 

Both 

 

 Combination of open ended interview, 

workplace observation and prototyping so it 
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provides real understanding of users needs and 

collect detailed information from customers 
 Data is gather in the context of user´s work 

and there is partnership between interviewer 
and the user to explore issues together and 

focus of inquiry is based on clear defined set of 
concerns instead of  a list of specific question 

as in survey 
 Reveal hidden work structure and thus provide 

trustworthy customer data 
 Best suitable to interactive system design 

where user interface design is Critical 

 In agile methods Contextual inquiry can be 
used during acceptance test at the end of each 

release 
 

Joint 
Application 

Design(JAD) 

Both  It is a technique that composed of workshop 
and group session in which different 

stakeholders and the analyst meet to discuss 
the product features. 

 Different stakeholders are involve in the 

requirement gathering processes through 
structure and focus meeting 

 Best suit for complex and large projects 
 Involves willing users 

 First time project for the organization and 
considered critical to the future of the 

organization 
 

Table 4: Comparison of requirements elicitation techniques 

 

 Interview 

Interview is one of requirement elicitation technique that is mostly 

used in traditional methodology as compared to agile methodology. 

It can be used in XP practice to gather user stories by doing 

interviews to different customers and user but it is avoided in real 

practice due to cost and expenses because several follow up are 

required for more clarification. 
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 Questionnaires 

One of the inexpensive technique that is use in both methodology but 

depends on the situation. It can be an effective technique for gathering 

information about stories you already have. If you have a large user 

population, then questionnaire can be a greater way to get information 

about how to prioritize the stories. Questionnaires are similarly useful 

when you need answer from large number of users to specific question. 

In traditional approach Questionnaires are use by analyst to collect data 

from large number of users in short period of time. The extracted result 

from questionnaires is easy to analyze but the result depends on the 

quality of question design and the honesty of the respondent. 

 

 Focus group 

In traditional approach this technique is used to elicit group knowledge. 

Different stakeholders get together for short period of time to create and 

review high level product features. This session is focused on a specific 

topic or problem by a skill system analyst. The degree of composition of 

group as well as the structure adapted on the discussion is a function of 

the objective of the session. While in XP, user stories are written by group 

of customer by having discussion to each other to share ideas. Usually 

the group of customers which are the part of the development team, 

write the user stories which describe the main functionalities of the 

system. These groups of customers are well preparing by attending story 

writing workshop before going to write user stories. 

 

 Brainstorming 

This technique is widely used in both development approaches. In XP 

customers use brainstorming while writing and prioritizing the user 

stories and the developer use brainstorming when estimating and the 
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implementing the task. While in traditional approach stakeholders are 

getting together for short period of time for idea generation. During this 

period stakeholders quickly develop a large and broad list of 

requirements. The main objective of this technique is to increase quality 

and quantity of ideas generation by the group. 

 

 Observation 

Observing users when using software is a wonderful way to get insight. 

Observation is a traditional elicitation technique but it can be used in agile 

methodology to gather user stories. In XP the analyst has the chance to 

observe the end users using software at the end of iteration to elicit user 

requirements. At the end of each iteration there is always exist a working 

system in XP.Observation is also used during the user acceptance test in 

each iteration. However agile methodology does not fully rely upon 

observation because this technique is best suited to elicit only tacit 

requirements and this is a time consuming technique because it depends 

on detailed notes of the observer and hence it affect the agile manifesto 

of providing early and continuous delivery of valuable software to satisfy 

the customers. 

 

 Protocol Analysis 

Protocol analysis is the traditional requirement elicitation technique in 

which the stakeholders are engaged in some task and concurrently talk 

aloud and explaining thoughts related to the task. This technique cannot 

be used in agile methodology to elicit user requirements because it is 

expensive in terms of time and also hard to analyze the record of each 

protocol session. The users spend more time to completing the task 

because of the need for the concurrent verbalization and also not all users 

are equally suited protocol analysis. The use of protocol analysis as a 
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requirement elicitation technique in Agile methodology affect the agile 

manifesto of providing early and continuous delivery of valuable software 

to satisfy the customers. 

 

 Requirement Reuse 

Requirement reuse is a traditional requirement elicitation method in which 

the detail requirement of an existing system is reuse in a new desire 

system if the requirement of new system is almost same as the 

requirement in the legacy system. Agile methodology does not use 

requirement reuse as a requirement elicitation method because agile 

methodology elicits requirements directly from customers and also the 

requirement of existing system is not always same with the requirements 

of new system. However this technique can be helpful to write good user 

stories in agile software development. 

 

 Laddering 

Laddering technique is only used in traditional approach for requirement 

elicitation. Software engineers used this technique to gather complex user 

tacit requirements. Laddering technique is generally used in the field of 

knowledge elicitation activities to elicit stakeholder’s goal, aim and 

values. It is form of structure interview that analyst used to create, 

review and modify the hierarchical contents of the experts knowledge in 

the form of tree diagram.  

 

 Prototyping 

This technique is widely used by both approaches to elicit the 

requirements of the system. In traditional approach prototyping is usually 

used to clarify those requirements which have ambiguity. Developers 

develop a working system in requirement specification phase before going 
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to develop actual system which provides a concrete sense about the 

application to be build. Stakeholders easily identify the actual 

requirements and the working flow by visualizing the application to be 

build. On the other hand each release of iteration in XP uses as a 

prototyping to elicit requirements for the next and subsequent iterations. 

Since each release is an actual subsystem and it can be use as a 

prototype to elicit user stories for subsequent release or some changes to 

previous release. In XP prototyping is known as spike and that can be a 

technical spike or the functional spike. 

 

 Contextual Inquiry 

Contextual inquiry is a traditional requirement elicitation technique which 

is the combination of open ended interview, workplace observation and 

prototyping and it provide real understanding of user’s needs and collect 

detailed information from customers by observing the customers when 

they works and talk about their work in their work places. Contextual 

inquiry cannot be use as a requirement elicitation technique in agile 

methodology. However contextual inquiry can be used during the 

acceptance test of each iteration in agile methodology to gather data in 

the context of user´s work, to explore issues and solve the problems. 

This technique reveals hidden work structure and thus provides 

trustworthy customer. 

 

 Joint Application Development 

JAD technique can be used in both development methods but it is best 

suited for complex and large projects. It is a technique that composed of 

workshop and group session in which different stakeholders and the 

analyst meet to discuss the product feature. Since XP is best suited for 

small size project while JAD technique is suitable for large and complex 
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project. So in practical JAD is not used as a technique for requirement 

elicitation in XP but the combination of techniques that is workshop and 

group session whose join combination makes a technique JAD, can be 

used in XP. In traditional approach JAD is widely used in large and 

complex projects successfully for the purpose of eliciting the system 

requirement, package requirement and modification requirement for 

existing systems. 

 

 

6: Discussion and Recommendation 
 
The state of the practice in requirement elicitation is still one of the major 

problems in software development. The current practices that are used in 

small and medium enterprises are mostly ad hoc ones. Well planned 

requirements elicitation has been very useful and avoids from rework 

outweigh the additional cost and effort made in the early development 

phases. For successful requirement elicitation involvement of active 

customers and other stakeholders is very important. It has been established 

that selecting the appropriate requirement elicitation techniques which are 

briefly described in chapter 5, according to the nature of the project is 

important for the successful development of the project. A good 

understanding of the suitability of requirement elicitation techniques for a 

given project increases the quality of the requirement ,which in turn will 

increase the likely hood of the high customer satisfaction and improve the 

efficiency of the requirement engineering process. 

 

In this dissertation, we described the different requirement elicitation 

techniques that are mostly used in traditional methodology, in chapter 3 as 

well as the user story in chapter 4, that are used in agile methodology. 

Furthermore, we initially describe all the traditional requirement elicitation 
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techniques based on their pro and cons. Despite the widely use of these 

practices in traditional methodology , we do not suggest any single 

technique can be useful for requirement elicitation but we like to do suggest 

the combination of these techniques that can be usefully applied to 

particular problems. For example if we use a technique questionnaires to 

elicit the requirement of the system, such a single technique will not provide 

complete requirement. It can be improve by the combining of other 

techniques that is brainstorming and prototyping with the questionnaires. 

After having the certain requirements by using questionnaires, the system 

analyst arranges brainstorming session on that requirement with different 

stakeholders to more clarify and extract the requirements. Further technical 

and functional ambiguity of the requirement can be removing by using the 

prototyping. 

As we described earlier, In Agile methodology especially XP, user story is 

used to elicit the requirement of the system. User stories are the short 

description of system functionality written on the index card. The text on the 

card is used as an annotation for further discussion to extract the complete 

requirement. User stories are not a software requirement specification and 

cannot be used as a requirement elicitation technique in traditional software 

development. However most of the traditional requirement elicitation 

techniques are used in agile methodology in some extent as mention in 

comparison chapter 5. There are many elicitation techniques that might be 

used to improve the user story as we mention in comparison section 

(chapter 5) but in our research we also focus on the personas that can be 

used to fill the gap of user story. Other traditional requirements such as 

Contextual inquiry (observing users in their working environment), 

Ethnography (in from of interview) and other user research methods can 

also be used to gain an insight into the potential users within organization to 

develop the personas. The personas are then used to establish requirements 
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by walking through scenarios, while taking the context and goals into 

consideration. Development does not start until a fully detailed plan outlining 

the requirements established through the initial investigation is created. 

 
In XP, there is a little guidance on how to conduct elicitation of the 

requirements while it describes how to conduct a process that begins with 

specification, and the closest artifacts to a requirements document, the story 

cards, makes a “lousy tool for communicating requirements”. These are 

better used as planning tools as opposed to complete requirements and 

should be used to represent customer requirements rather than document 

them. The challenge is greater with the development of the internet 

application typically a website has a very large number of likely users and as 

such this group of users will vary greatly in terms of their expectations of 

the system. There is distinction between a user and customer in that a 

website could have one customer investing its development and a huge 

number of potential users. So even if the customer is the part of the 

development team, the whole benefit of the customer may not be apparent 

as the customer may not be one that will be interacting with the system 

when it is finished.  When requirements are to be elicited it is necessary to 

examine different user groups to ensure that the overall problem is 

considered. The suggestion here is to use personas as used in interactive 

design in conjunction with story development in XP. 

 

 

6.1 What are Personas? 
 

Personas are not the real people instead they are hypothetical archetypes of 

actual users that represent the needs of large group of users, in terms of 

goals and personal characteristics. The description of personas contains 
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information about the persona´s knowledge, skills, abilities, goals, motives 

and concerns. Personas are introduced in the early 90´s and used within 

interaction design that provides an idea of what the user may desire from a 

system. Since then they have been used in other aspects of software 

development such as requirement elicitation, user documentation and web 

development. Personas are used by the most widely known group such as 

Windows and the Visual Studio development organization and also used by 

small group such as Hotmail, MSN Money and MapPoint.Persona is a best 

suitable technique in a situation that you don’t have easy access to users or 

you are required to elicit requirements from a fairly large users group. 

Personas allow the analyst to see the scope and nature of the problem. They 

are also helpful in clarifying the user´s goals and create a focus on users 

and work contexts. Personas are helpful in utilizing the minds of the team 

members and the act of creating personas made their assumption more 

clear. Testers used personas in writing test script and activities. They 

provide a consistent model for all team members [37, 38, 39]. 

 

6.2 Benefits of creating Personas 

Personas are archetypal users that represent the needs of large group of 

users in terms of their goals and personal characteristics. Introducing 

personas in projects where large number of different users involves will 

bring number of benefits. 

 Users needs and goals become a common point of focus for the 

team 

 Personas are  relatively quick to develop and replace the need to 

investigate the whole user community and spend months 

gathering user requirements 

 The team can concentrate on designing for a manageable set of 

personas knowing that they represent the needs of many users 
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 Based on personas, design efforts can be prioritized 

 Disagreement over design decisions can be sorted out by 

referring back to personas 

 Personas help avoid the trap of building what users ask for 

rather than they will actually use 

 

6.3 How to create Personas 

6.3.1 Decide on a research method 

The main objective of the research is to determine trends or patterns in user 

behaviors, motivations and expectations to form the basis of the personas. 

Defining the personas depends on the appropriate use of requirement 

elicitation techniques which are described in chapter 3. In order to gather 

rich  data, lets we use interview technique. This can only be possible when 

the numbers of users are small but becames harder when the number of 

users is large. 

If the access to the users is not possible then the following research 

methods can be combined to collect data. For example if we interview users, 

we should consider supplementing the interviews with one of the research 

methods describe below. This will produce richer data and can verify the 

interview findings. [38][40] 

 Interview business stakeholders that have had great interaction 

with end users and are already aware of users behavioral 

pattern.  The healthy knowledge that the business stakeholders 

hold and get them involved in the personas research will help to 

build their buy into the personas technique. 

 Review market research and interview organizations market 

research specialists. These people have quite frequently 

interaction with the end users and are trained to pickup patterns 
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in behaviors and attitudes. By asking right questions to these 

people, useful information can be added to research data. 

 Survey business stakeholders and users using quantitative 

methods. Large amount of demographic data can be collected 

and to identify trends in skill levels and task performed. 

 For a website projects, tale to the family and friends that are 

users of the current website or the potential users of the new 

website. This is not precise research but some research is better 

than none. 

 

6.3.2 Conduct the research 

After deciding the research methods, carry out the research. If conducting 

interviews, a plan should be to spend about one hour per interview. If it is 

not possible, then at least 30 minutes still uncover behavioural trends, but 

the personas may not end up as detailed as you might like. The best 

environment to conduct the interview with the users in which they will use 

the project (website). This provides the chance to observe what users do as 

opposed to what they say they do. [38][40] 

Interview can be done by preparing a list of interview questions, however 

remain open to an alternative path of questioning if it leads to uncovering 

users attitudes and behaviors. Stay tuned to what the user is not saying and 

taking notice of body language and tone of voice. 

 

 

6.3.3 Analyze research data and identify Persona set 

Once you have huge amount of data by conducting research then review all 

research data and find the patterns in attitudes and behaviours. Take an 

example, if you interviewed people about travel, you might find patterns like 

users who are travel frequently as opposed to infrequently, and users who 
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are price driven as oppose to quality driven, and users who prefer to 

research their holiday rather than asking others for suggestions. [38][40] 

By listing these patterns, you will begin to see clusters of attitudes and 

behaviours that make up different personas like frequent traveller that is 

skilled in researching holidays and finding the best prices. This persona is 

motivated by keeping the cost of each holiday down so they can travel more 

in the future. The personas goal is to go on as many holidays as possible. 

Give each persona a brief description such as `bargain hunter ` or 

`independent traveller` after having clusters of attitude and behaviours. 

There is no ideal number of personas however try to keep the set small. 

  

6.3.4 Write Persona 

Select details from your research and start writing the personas by adding 

details around the behavioural traits. Such as working environment, 

relationship with others, frustrations, skill level and some demographics (e.g 

age, job, family, hobbies). Give name and photo to each persona unless the 

organization or team culture is better suited to the more generic personas. 

Here is some suggestion to write personas. [38][40] 

 Write the persona in one page so they can be referred quickly 

during design and remain effective communication. 

 Add some personal details 

 Include each personas experience goals as well as end goals 

 Determine the primary and secondary personas 

After writing the personas it is important to review them to ensure they have 

remained realistic and based on the research data. If two are more personas 

goals and behaviour seems similar they can be merge into one persona.  

 

6.3.5 Using Persona  
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The using of persona depends on the nature of the project and the need of 

the design team. There are Varity of the ways that persona can be used 

however following are some common ways to use personas. [38][40] 

 Determine the features, functionality and the content to develop 

for a project  and ensure that value is delivered to users from 

day one of the release 

 Identify whether one user interface will meet the goals of all 

users or whether there needs to be two or more user interfaces 

developed 

 Make design decision about how a piece of functionality will work 

 Guide the content development so that content supports the goal 

of the users and answers their common question 

 Focus additional user analysis activities such as task analysis 

 Develop scenarios for usability testing 

 

6.4 Persona process to Improve user story 

 
In XP, Persona is used as a process which includes number of steps that has 

to be conducted in order to write a good user story. These steps are carried 

out during an interactive design workshop that should include all interested 

parties such as developers, customers and management participate. These 

steps are [38] 

 

 

 

6.4.1 Brainstorm organization goals 

Developer gets an idea of what the organization wants to achieve 

through the project. A list of organizational goals are developed and 

recorded on a large chart sheet.  
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6.4.2 Brainstorm possible personas 

The number of personas could be quite large initially but after 

discussion it should be possible to combine a number of personas. All 

possible interaction with the system should be captured between all of 

the different personas needs and depending on the size of the project, 

2 to 12 personas could be created. 

  

6.4.3 Brainstorm persona goals 

A number of goals should be created for each persona depending on 

the amount of functionality required. The goals should represent what 

the persona wants to achieve through using the system. For example 

an office manager goal may be to have the office running smoothly. 

 

6.4.4 Brainstorming persona personalization 

The personas are given technical ability and a personality in a relation 

to the system. In this step some user research should be incorporated 

because customer should have the final say in any decision made. 

Technical ability in relation to the system should also be included. 

 

6.4.5 Brainstorm persona scenarios 

Care should be taken to create interactions and not tasks. All possible 

scenarios for a persona using the system are outlined. When the 

persona personalization and scenarios are complete the group 

reconvenes to agree all the decision made. 

6.4.6 Select primary persona 

A primary persona is selected and is given highest priority which feeds 

through to the story prioritization. Typically one primary persona is 

selected but more may be used. 
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6.4.7 Create user stories 

User stories can be created by using personas goal and scenarios. 

These stories are recorded on index cards and are displayed on the 

wall in clear view of the development team. 

  

6.4.8 Prioritize stories 

After creating the stories then it is possible to prioritize them using the 

primary persona as a guide and to arrange them on the wall so that 

the prioritization is clear. 

  

6.4.9 Estimate stories 

The stories are estimated and agreed by the customer and the 

developer, with the estimated recorded on the index card. 

 

The main focus of the persona is to elicitation requirements. Through this 

process an important and more useful set of expert information on the 

profile of potential user is gathered. As a result reducing the need for 

contact with the customer during the development. Afterward, when the 

conversation associated with each story takes place it is hoped that this can 

be achieve without the need for a constant on-site customer. 

However getting the right set of personas and a comprehensive 

representation of persona is challenging. There can be a risk of incorporate 

unsupported designer assumptions. It is difficult to create personas if the 

target audience is international 
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7: Conclusion 

Software requirements elicitation is the process where the customer’s needs 

in software projects are identified. Requirement elicitation is regarded as one 

of the most important parts of building software project because during this 

stage it is determine precisely what will be built. Different requirement 

elicitation techniques are available for use. Selecting appropriate 

requirement elicitation technique(s) according to the nature of the project is 

important for the successful development of the project.  

 

In this thesis work a comparison between most popular traditional 

requirement elicitation techniques with the user story of agile software 

development was accomplished. Most of the traditional requirement 

elicitation techniques can be use in Agile so the use of traditional 

requirement elicitation technique in conjunction with user story could be 

recommended as best option for agile software development. Agile software 

development recognizes the previous project failure rates and encourages 

increased collaboration with customer throughout the development. However 

problems have been reported in the stage of requirement elicitation 

particularly with an over confident on a customer and also lack of guideline 

for elicitation. To overcome this problem and enhance agile requirements 

elicitation we suggest the use of personas. 
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