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Improvements after defence 
 Abstract has been restructured. 
 We move the comparison result describe in section 4.11 to section 6.3, since it was 

the answer to hypothesis (H6). 
 We add graphical representations of visibility to each hypothesis answers in section 

6.3. 
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Abstract.  Context. The visibility of domain-aware element is crucially important during 

the requirements elicitation and definition. Requirement analysts are not necessarily domain 

experts and domain knowledge; during analyst-customer interaction or interviews, domain 

elements are not easily visible and accessible to analyst. Aim. Study the ability of requirement 

analysts to conceptualise and recall domain model elements during elicitations. Method. We 

executed a controlled experiment with post-graduate students from computer science 

department at Technical university of Madrid to observe the roots, and the factors that tend to 

be a hurdle for requirement analysts. The study task was to elicit a known problem domain 

from an audio file, such as messaging application using document analysis and consolidate 

the elicited information from the subjects: on the on hand, from draft report and the other 

hand from a questionnaire. Results. We produce some graphical representations that answer 

the research questions on the visibility of domain elements in known problem domain; we 

compare our results against the results from previous research work in that domain. The 

academic qualification, knowledge and experience in elicitation, ordering of the question 

have significant influence on visibility during elicitation, while as one might otherwise think 

experience in requirement engineering has no influence on visibility of domain elements. 

Conclusion. During the research and analysis of factors that influenced the visibility of 

elements in known problem domain, we notice that people tend not to write down everything 

they have learned during elicitation. This creates the impression that they have acquired few 

concepts when we observe the conceptualised variable, but this is false. The recall shows that 

they know way more. And since this study was executed with a small group of student, a 

replication of the experience shall be considered in order to increase the result of the 

experimental study for future improvement. 

 
Keywords: known problem domain; visibility; conceptualisation; recall; elicitation. 
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1. Introduction 
 

he importance of requirements engineering (RE) within software systems development 

has long been established, recognized and accepted by practitioners and researchers 

[5]. The elicitation of requirements portrays a continuous and critical stage in the 

development of software. Requirements elicitation depends on intensive communication 

between users and the software analysts in order to gather the right information [1]. It is all 

about learning and understanding the needs of users and stakeholders with the ultimate aim 

of communicating these needs to system developers. Robertson and Robertson [2] refer to 

this process as “trawling for requirements” to highlight the fact that through this process you 

are likely to get more requirements than expected. 

There are many elicitation techniques such as interviews which is the most popular among 

analysts, brainstorming, task observation, use-case scenario, background, etc. which help the 

analyst gather the right information from the users or stockholders. 

Requirement engineers or analysts success is believed to partially rely on the participating 

individuals [3]. It has been observed that interview can vary significantly depending on 

interviewer skills, probably because proficiency affects the course of the questioning [4]. 

Therefore, elicitation strongly depends on the individual performing the interviewing [5]. 

Similar effects have been brought up to our attention during questionnaire/document 

inspection techniques [3]. 

The software engineering (SE) community tends to acknowledge, in their majority, that 

problem domain knowledge is a plus for Requirement analysts to successfully accomplish 

their work. I Hadar, P Soffer, K Kenzi [12] study provide insights as to both positive and 

negative effects of domain knowledge on requirements elicitation. They highlight the 

different roles that can be played by analysts at different levels of domain knowledge and 

the synergy that can be gained by forming teams of analysts with and without domain 

knowledge. However, there are still empirical studies that support a minority of researcher, 

which believes that domain knowledge of a problem is a negative factor for the Analysts. A 

Niknafs, DM Berry [11] have tried to show in their study that domain aware/unaware helps 

in requirements gathering, while domain aware does not helps analysing requirement.  

T 
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In her research A. Aranda makes allusion about, in both known and unknown problems 

domains, analyst tend to see a subset of problem domain elements; but the subset is different 

in both known and unknown domains. 

The purpose of this research is to experimentally analyse and determine if requirement 

analysts focus on domain model fragments during elicitation activity. In other words, to 

learn more about the ability of requirement analysts to identify domain model elements. 

According to A. Aranda, O. Dieste, N. Juristo [13] study which have addressed in the same 

goal, they conclude that domain-aware and domain-ignorant analysts identify approximately 

the same number of processes, concepts and requirements. 

For the research, we have conducted empirical studies on a problem domain model. The 

model has been considered as known domain problem for Analysts, since it’s a model that is 

common in our daily life and is widely thought in engineering schools. The students will 

play the role of Requirement Analyst. During the empirical studies, the students will be 

handled individually and will be demand to provide personal information such as their 

requirements experience, their qualifications, their familiarity with the problem domains, etc. 

We have observed a tiny advantage of the experience of analyst on a known problem 

domain, that is, subjects with experience whether in elicitation or requirement engineering 

does not influence the visibility of the element as one might expected. However, a greater 

influence is noticeable on the visibility of domain element with subject with a proper 

academic qualification. 

The thesis is structured as follows. Section 2 describes the background and work related to 

this research. Section 3 describes the research question that has motivated our inquiry into 

the ability of requirement analysts to identify domains model elements. Section 4 describes 

the research methodology. Section 5 describes the empirical study execution. Section 6 

reports the results of the experiment. Section 7 describes the threats to validity. Finally, 

Section 8 outlines the conclusions and future lines.   
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2. Background 
 

Requirements elicitation techniques are methods used by analysts to determine the needs of 

customers and users, so that systems can be built with a high probability of satisfying those 

needs. Analysts with higher experience seem to be more successful than novice analysts in 

uncovering the user needs. Less experienced analysts often select a technique based on one 

of two reasons. Namely, the use of the one and only technique they know, or the technique 

that worked well last time must surely be appropriate this time.  

Some factors might affect the choice of requirement elicitation, according to expert like 

Hickey, Ann M., and Alan M. Davis [26]:  

Situational Characteristics, for which some of the experts offered specific conditions under 

which, they would use certain techniques. For example: One expert recommended war-

gaming when we have time and any of the following is true: the situation is emotional, there 

exists a risk of large loss, the problem is ill defined, or we don't know the actors or events. 

When there is little confidence that the developers understand the user needs, one expert 

suggested iterating toward a solution. When there is lack of trust in the developers, the 

expert suggested buying or licensing the solution rather than building it. The analyst’s 

background, skills, and preferences may be a factor, but should never take priority over the 

needs of stakeholders.  

General Advice, for which the need to identify users and other stakeholders first is of 

importance, and then to find a spokesperson for each. The analyst’s relationship to 

stakeholders stating: Analysts should always ask, not tell; don’t trust marketing personnel, 

always learn requirements yourself; Always work closely with people who have the check 

book; and Users are more important than the paying customers. The analyst must demand 

that stakeholders define terms to ensure that different stakeholders are not using the same 

term for different purposes. Experts recommended that analysts find out users, features, and 

then attributes of the system, while others recommended stakeholders, constraints, 

assumptions, and then scope of the system.  

Questionnaires, for which the use is limited to problems that were fairly concrete, And also 

focus on market research surveys as an aid in understanding external customer needs. Data 

Gathering from Existing Systems, for which the requirements are being gathered for a new 
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system to replace an existing one. Models, for which the critical role is played by design 

representation, such as data flow diagrams (DFD) [18], state charts [19], or UML [20], in 

elicitation. For example, the need to build DFDs bottom up or top down based on events as 

defined by essential systems analysis [21].  

Ethnography, for which the observation of users should always be done when they are 

available and there is an existing system. Another thought is that observation is a great way 

to gather requirements when users are too busy to be involved in interviews, group sessions, 

or questionnaires.  

Interviews are the most frequent technique, and the most of the research has been done 

using interviews. 

The fact that only the well-known, expected problem domain elements, are identified when 

the problem is known in the literature. Vitharana et al. [22] and Hadar et al. [4] express a 

very similar claims and arguing that analysts with domain knowledge can formulate focused 

questions in order to capture problem specific information. This information cannot be 

elicited using general questions. Additionally, they state that domain knowledge enables 

analysts to identify and rapidly clear misunderstandings and conflicts during requirement 

elicitation. Some authors have suggested that domain knowledge could have negative effects. 

In a survey conducted by McAllister [23], stakeholders and users state that analysts with 

domain knowledge make assumptions about requirements depending on their knowledge 

and past experience. McAllister assume that this may be the reason that analysts presume to 

know the needs of the customers and, consequently, amplify the system that they visualize 

rather than the system that users really request. In a similar thought, Niknafs and Berry [11], 

[25] state that although profound domain knowledge eases the understanding of details of 

the problem, it may also encourage analysts to make assumptions about the requirements. 

Browne and Rogich [24] even alleged that past domain knowledge can cause the analyst to 

overlook implicit requirements. 

In her research A. Aranda observes that the visibility concept tend to be restricted. These 

due to the fact that subjects tend to identify more concepts in the known problem domain, 

while subjects in unknown problem tend to identify more process. We can determine why 

analysts consolidate more or fewer elements depending on the type of problem.   
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We can hypothesize that subject on the basis of prior knowledge they have about the 

problem domain and even inner human cognitive characteristic or maybe to elicitation 

method in an interview as regular 

conversation, they tend to categorize or acquire information procedurally or conceptually. 

So said the conversation between the analyst and customer is the basis for explaining her 

result, that is, in one case the customer explains, interacts and communicates their needs to 

analysts, this is unknown problem and in known problem the analyst ask, draw out and 

grasp the necessary domain information from customers. And this type of behaviour 

explains why some concepts are visible and other not. Therefore, in both known and 

unknown problems domains, analysts tend to see a subset of problem domain elements; but 

the subset is different in both known and unknown domains. 

There are very few studies of this kind in literature. It is relatively common to find studies 

about concept recognition, in the area of conceptual modelling. However, concept visibility 

is related to discovery not recognition. 

In his study paper D. Svetinovic [27] has described the difficulty of discovering concepts in 

problem domain. Through his interactions with students, he notices many difficulties such 

as difficulties of writing high-level use case as opposed to writing simple scenarios, 

difficulties in avoiding specifying “how” and staying at “what” level, difficulties arising 

from the use of different modelling notations (UML, SDL), and difficulties in writing and 

managing many different types of UML/SDL diagram, arise during the entire specification 

process. Namely, identifying concepts of the system’s domain and ascribing the system’s 

functionality to these concepts. He has found that fundamental difficulty such as identifying 

concepts of a system domain and ascribing the system’s functionality to these concepts was 

occurring more frequently than any of the other difficulties, and tended to stay unresolved. 

The effects of fundamental difficulty were felt throughout the specification of the system. 

These difficulties seemed to occur during the analysis of both the more complex and less 

complex parts of the system.  
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3. Research Question 
 

Do Requirement Analysts Focus on Domain Model Fragments during Elicitation? The main 

research question that we set out to answer in this paper is:  

 

RQ: Do elements visibilities differ? 

 

The identification of elements in problem domain is a step that every analyst has to 

undertake. At times, it becomes rather difficult for an inexperienced analyst or a novice to 

conceptualize a problem domain. In general, identification of element in problem domain 

should be understood as some difficulty, unclear situation which a requirement analyst 

experiences in practical or theoretical context and wants to obtain a tangible explanation, 

clarification or offer solution to it. For students for example, since they are the subjects 

involved in our research, this problem may be as a result of theoretical encounter in their 

area of specialisation. 

 

We understand that an item is identified at random when in a set of replications of experime

ntal studies; the number of analysts that identifies this element is approximately the 

same as the analysts who do not identify. This means that we analyse an element so that 

each element has a 50% probability of being visible.  

 

The main RQ can be decomposed into two specifics RQs: 

 

RQ1:  Is the visibility of the elements the same regardless of the analyst personal 

characteristics? 

 

It is important to identify the characteristics which can be considered personal to analyst. 

We acknowledge ability like manage the time and familiarise with problem domain. In 

addition, ability to identify, to recall, to apply a technique or model a design of a problem 

domain on paper is probably a little bit of innate skill linked to academic qualification. 

These abilities can only be acquired by analyst in an educational environment. Therefore not 

all analyst have the same background this differ in the level of education, the education 

environment are culturally not the same, and the longevity of the professional experience. 
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We expect to see some subjects with above cited characteristics influence the visibility of 

the domain elements.    

 

RQ2: Is there a relationship between the visibilities of the elements and the order of 

the questioning? 

 

In A. Aranda’s thesis the order of the questioning was ad-hoc and the analysts were in 

control. The results of visibility in the problem domain may be due to that. This is the 

reason why we are changing the strategy. And setting a predetermined other.     
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4. Research Method 
 

In this section we will report the study design. The design will be reported according to the 

guidelines for reporting software engineering experiments proposed by Jedlischka and Pfahl 

[7]. We will be considering his view on guideline for empirical study in our work. The case 

study we will be raising, the uniform structure of our report with detailed guidance on which 

information will be provided in the various sections of a report, the participant 

characteristics, the material, raw data, and detailed analysis we will present in the Appendix 

section.  

In order to answer the research questions, we will decide to perform an observation study of 

several independently produced specifications of Messaging Apps (MA). The description of 

the whole application will then put on paper to be sure that we did not omit any domain 

element and recorded as audio-file version for the purpose of experimental use.  

First, we will gather the data collect from the response of the demographic survey and 

classify them according to subject characteristic, such as academic qualification, knowledge 

in requirement elicitation, familiarity with problem domain, experience in elicitation and 

experience in Requirement engineering.  

Next, we will gather information collected from subject draft reports produced during 

elicitation session. The responses will be evaluated dependant to the list of element that 

defines the domain-aware problem. This will give us a view on the conceptual visibility of 

the subjects. 

And after, we will gather the information collected from the messaging application 

questionnaire. This will be assessed against the measurement table in appendix F, which 

contents the exact response of the questionnaire. And this will give us a view on the 

visibility of the domain elements by the subjects. 

This research should be able to clarify by means of a topographic reading of the domain 

model, how much of the differences in the perception/visibility of domain elements appear 

between requirement analysts. Distinct by their experience, analyst’s work on the same 

known problem domain model might yield to a certain gap in the visibility of the number of 

processes, concepts and functional requirements.  
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4.1. Independent variables 
 

In our study we have evaluated five independent variables as shown in table 2. The values 

of these variables have been taken from a demographic questionnaire (show in Appendix 

A1) administered to each subject. Except the elicitation time that was determined from the 

audio listening session. 

 

Table 2:   Independent Variables 

Independent Variables Explanation 

Academic qualifications 
Subject’s educational build up 
knowledge in Computer Science, 
SW Engineering  fields 

Elicitation knowledge Subject’s educational build up 
knowledge 

The order of the 
questioning 

Either top-down or ad hoc 

The level of professional 
experience  

Career longevity made by subject 
in engineering.  

 

 

For analysing the RQ1: 

 The first independent variable is academic qualification. Since our subjects are selected 

from an academic environment, the proper build up knowledge on the problem domain will 

come from Computer Science, SW Engineering fields and then compare to the subject who 

are coming from other fields, that is, we will be measured the number of IT engineering 

against non-IT engineering qualification. And the probability of visibility will be laid over 

50%. In case it is equal 50% the element will be declare undetermined. 

 

 The second independent variable is the elicitation knowledge. This will be measure 

according to the domain elements conceptualised by the subject written on the draft note. 

We will be comparing the number of subject with knowledge in elicitation against the 

subject who did not have that knowledge. The probability of conceptualisation of the 

elements will be laid over 50%. In case it is equal 50% the element will be declare 

undetermined. 
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 The third independent variable is the level of professional experience. This will be measured 

by taking into account the number experience in requirement when it comes to check if it 

influences the visibility of the elements and experience in Elicitation it comes to check if it 

influences the conceptualisation of the elements during the elicitation. 

  

a. The number of subject with requirement experience against the number of 

subject who did not have that experience. The probability of visibility will be 

laid over 50%. In case it is equal 50% the element will be declare 

undetermined. 

b. The number of subject with elicitation experience against the number of 

subject who did not have that experience. The probability of the 

conceptualisation of the elements will be laid over 50%. In case it is equal 

50% the element will be declare undetermined. 

 

For analysing the RQ2: 

The independent variable is the order of the questioning. This will be measure by 

comparing the result of A. Aranda’s research to the result coming from our data 

analysis with the objective of figure out what order produce a better visibility. We 

remind that in her work A. Aranda use the ad-hoc order of questioning, while we had 

a top-down order of questioning.  Therefore, we will not explore the ad hoc order 

since it has been done in A. Aranda’s thesis. 
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4.2. Dependent variables 
 

In this observational study we have evaluated two dependent variables to answer the 

research question, as shown in table 1. These variables refer to visibility, that we consider 

as the possibility in which an analyst can identify an element of the problem domain.  

Table 1:   Dependent Variables 

Dependent Variables Metrics Evaluated Items  

Conceptualisation - 

based Visibility 

Number of subjects that note 

down a given elements during 

the elicitation session over 

total number of subjects. 

Draft 

note/Consolidation 

report on the 

elicited 

information 

 

Recall 

Number of subjects per domain 

fragments that answered 

correctly a question regarding 

a given element after the 

elicitation session over total 

number of subjects. 

Responses from 

the Messaging 

apps 

Questionnaire 

 

 

The table 1 shows the selected dependent variable considered for this study. Beside the 

dependant variables in the first column, we define the metrics that will measure performance 

in a way that is meaningful for the goals of our study in the second column. In the third 

column, we choose the evaluated items which in this case will be the Draft note produced by 

our subjects and the answers to the messaging application questionnaire.  

For “Conceptual Visibility” dependent variable in the first row, we define the metric as 

follow “# of subj. that note down an element divided by total # of subj.” in the hope to know 

how much of the subjects identify a given element. 
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For “Recall Visibility” dependent variable in the second row, we define the metric as follow 

“# of subj. per Element that answer correctly a question regarding an element.” in the hope 

to perceive the degree of visibility of a given element in the problem domain. 

The degree of visibility of an element can be computed in the three categories as such: 

Degree of Visibility (ELTn ) = # of Subjects ( ELTn) / Total # of subjects 

 

4.3. Hypothesis 
 

The main aim of the research is to experimentally analyse the visibility of elements in 

known problem domain by the requirement analyst. We are not specifying null/alternate 

hypothesis because we are not conducting an experiment, and we will not perform statistical 

analysis. However, in order to achieve the proposed objective, the main research hypotheses 

were the following: 

 

H1: Does the analyst’s Experience with Problem Domain influence the visibility of the 

element during elicitation? 

H2: Does the analyst’s Experience with Problem Domain influence the 

conceptualisation/recognition of the element during elicitation?  

H3: Does analyst’s academic qualification level influence the visibility of the element 

during elicitation? 

H4: Does analyst’s academic qualification level influence the conceptualisation/ 

recognition of the element during elicitation? 

H5: Does analyst’s elicitation knowledge influence the conceptualisation/ recognition of 

the element during elicitation? 

H6: Does the order of the question influence the visibility of the element during 

elicitation? 
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4.4. Subject selection 
 

The subjects which will form the experimental population are made up of undergraduate and 

graduate student from Computer Sciences and Software Engineering students from the 

Universidad Politécnica de Madrid’s School of Computing. The subjects played the role of 

requirement analysts and were expected to be experienced in requirements elicitation and 

analysis tasks along their curriculum.  

Through this practical assignment, our subjects had to demonstrate that they were capable of 

understand or perceive the information about a problem convey to their attention. They also 

had to demonstrate that they were capable of analysing and specifying the information 

gathered from the elicitation technique as functional requirements, conceptual and 

procedural elements from the system describe to them. 

To build the visibility of problem domain elements, an adapted method must be necessary to 

obtain expert knowledge due to the expertise paradox. The students in our case are often 

unable to understand or articulate how they think and reason, because of the number of 

encapsulated automatisms. They have operational knowledge that was acquired more or less 

consciously.  

Although conducting experiment with student has been linked/associated with a lack of 

realism [9], self-selected students are regarded in several disciplines as an appropriate 

subject pool for the study of social behaviour [10].  

Furthermore, participant motivation is guaranteed and reliable, since as the study task is a 

simulated copy to graded assignments in Lecture room. It should increased experiment 

validity. 
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4.5. Study Design 
 

For this study, we had a low number of subjects who are undergraduate and graduate student 

from the UPM, which actually discourage us for conducting an experimental study. For the 

same reason we decide to conduct a parallel study to Ms. Jessica’s thesis in which she deals 

with recognition of concept in unaware domain problem, while, we are dealing in our thesis 

with recognition of concept in aware domain problem. And Mrs. A. Aranda PhD thesis in 

which she deals with opportunistic questioning, an ad hoc structure of the question. We are 

focusing in our thesis on top-down structure.  

Several sessions will be performed and during the sessions, subjects played the role of the 

requirements analyst and the experimenter the role of invigilator. The experimental sessions 

were scheduled over a two weeks period so as to give the opportunities to the subjects to 

readjust their calendar. Thus, subjects could not be randomly assigned to sessions because 

of their work commitments. 

We commit ourselves to examine the independent variable from the Hypothesis and 

Research question, such as analyst familiarity with the problem domain, academic 

qualifications, and the order of the questioning and professional experience. We also 

examine whether the time taken by analysts to complete the elicitation session somehow 

influences the amount of gathered and consolidated information. We refrain ourselves to 

examine the influence of personality factors, like extroversion and introversion in this 

study for privacy reason. We consider and see it as intrusive. 

 

4.6. Study Object 
 

The known problem domain used is a Messaging Application where users can perform basic 

operations such as exchange plain text message with others by means of chat, make 

invitation, add or delete users from their contact list, etc. 

The description of the known problem domain is made available in the forms of audio file, 

for the reason that it was an intermediate step between the real interview and the written 

document. We ignore if the cognitive processes involved in listening operate as the 
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cognitive processes involved with reading. The audio file enabled a change in the 

methodology (the customer was not necessary anymore) without departing too much from 

the original experimental setting. The description of the known problem domain shown in 

Appendix B covers three types of specific element’s group as presented in table 3: concepts, 

processes and application requirements. These group of elements in which the problem 

domain was divided have been used as a foundation list against which researchers will 

measure the degree of visibility of element in domain model. 

 

Table 3: The total number of elements that define the Problem Domain 

ELEMENTS THAT DEFINE THE PROBLEM 

Requirements Concepts Processes TOTAL 

28 11 16 55 

 

For Messaging application domain, twenty eight requirements elements, eleven concepts 

elements and sixteen process elements were created. In summary, fifty five elements that 

define the experimental problem domain were to recognise and recall by the subjects. For 

more information about each problem domain elements see Appendix D. These 

elements\variables are obtained by analysing the responses of the survey sessions on 

problem domain, the quasi-experiment, as well as the note taken by subjects during 

elicitation. 

The concepts, requirements and processes which appear in the problem domain can be detail 

level as such: inputs, outputs, intermediate functional and non-functional requirements, etc.  

In order to simplify the instrumentation, we do not make a distinction between the non-

functional and functional requirements and focused exclusively on application requirements, 

the concepts and processes. However, processes and requirements can be interpreted as 

redundant for the purpose of measuring how much information subjects gather. But we 

emphasise that requirements are a part of the problem domain, that is, detach from concepts, 

processes.  
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4.7. Study task 
 

A meeting room located away from the noise produce by humans, at Universidad 

Politécnica de Madrid School of Computing in block 5 is chosen to hide the experiment. I 

will act as invigilator and data collector. The design and plan of the experiment were done 

according to Dr. O. Dieste prescription. The analysis was conducted jointly by Dr. O. Dieste 

and my person.  

The students, who acted as Requirement Analysts, will gather information from audio 

device. Each of them will receive the audio file in their email and will have to make use of 

their Laptop or Tablet including a headphone to privately listening the digital Audio file 

describing the problem domain.  The file was prepared by Dr. O. Dieste (Madrid Technical 

University).  

The selection of the experimental population was purposely controlled in advance, we 

acknowledge from fact that the problem domain of which they have knowledge, has appear 

in their professional life at least once. Thus, the degree of knowledge in the problem domain 

will make all the difference. 

All sessions lasted at most 45 minutes, where the first five minutes of the session were used 

to explain the goals of the session and the problem to be dealt with to the subjects, 20 

minutes was allocated to the listening of domain problem description, 15 min to fill the 

survey related to problem domain and the other 5 min were reserved to complete the survey 

on the demographics. 

The research question we addressed related to the visibility of elements in domain 

knowledge on the selection of elicitation technique to use. In our study, the subjects did not 

have this choice. Rather, the participants had to use document inspection [8] technique 

combine to with another technique such as questionnaire to elicit information from Problem 

description. 

Since the experiment involves performing an elicitation like document inspection. The 

analyst, although familiar with the problem, is unlikely to grasp the details of the domain. 

Specially, when the description of the problem flow is neither top-down nor bottom-up, but 

chaotic. 
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The study is divided into two parts. In the first part, each participant is asked to identify the 

different domain elements and report it on a draft paper in their categories. On the one hand 

those belonging to concepts, processes and requirements - Conceptually based visibility, in a 

define amount of time, which is twenty minutes maximum. And in other hand, in each 

category, to submit their responses from the experimental questionnaire related to 

Messaging Application problem domain - Recall. The response times are estimated to fifth 

teen minutes, but at this stage of the task we were never strict with the time.  Since, it is the 

result of their responses we were interested on. To close this session, the subjects have to 

submit their draft note produce during elicitation to invigilator at the end of the session. 

In the second part, each participant is asked to fill out the questionnaires; one related to the 

domain problem and the other one about the subject education level, requirement experience, 

professional experience, and familiarity with the Messaging application domain and submits 

their responses online. 

 

4.8. Instruments 
 

In this section the instrument we will be describing are questionnaire and model design. 

4.8.1. Questionnaires 
 

The information related to categorisation of the subjects was gathered using a post-

experimental questionnaire (in order to avoid any type of demographic bias). The 

questionnaire gathered information about every aspect of the subjects such as academic 

qualifications, specific knowledge of requirements elicitation techniques, interview or 

requirements experience, familiarity with problems addressed during the experiments. The 

questionnaire is shown in Appendix A1. 

The subjects were set the problem of eliciting information of a Messaging Apps (MA). We 

intended to observe/explore the visibility of elements in the known problem domain model, 

thus the selected known problem had some parts of the domain tweaked to challenge 
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element visibility. Additionally, to be sure that a fair number of subjects had little or more 

experience in the domain.  

For Messaging Application’s questionnaire (shown in Appendix A2) to be effective around 

the thesis’s topic, boundaries of the domain must be well established and understood by the 

questionnaire designer/Researcher. Questions must be focused to avoid gathering large 

amounts of redundant and irrelevant information. As we divide it into three categories which 

are Concepts, Processes and requirement to better circle the sphere in which our subjects 

might have a better understanding of domain problem elements.  In that case, the 

questionnaires should be appropriate to provide an efficient way to collect information from 

multiple participants quickly. In the same way they provide no mechanism for the 

participants to request clarification or correct misunderstandings. The questionnaires are 

considered more useful as informal checklists to ensure that domain’s elements are 

addressed early on. 

MA Questions were designed according to techniques based on survey methods with the 

aim of optimising the expression of requirement analyst knowledge. The objective was to 

ask clear and simple questions without ambiguities and that did not infer an answer. 

The Messaging Application questionnaire process was based on a set of predetermined 

structure open-ended question used to directly recall the analyst knowledge during the 

elicitation. We were not pressured into following any particular order of questioning. 

Instead, questions were used to orient the direction of the analyst’s thinking. By making sure 

that questions related to concept elements, process elements or requirement elements were 

not mixed with each order. 

4.8.2. Model Designs 
 

We manage to have a relatively simple instrumentation for our study. We describe a known 

domain problem on paper (shown in Appendix B). We have recorded that description to 

create and audio file. The participants who are the analysts have been selected in the way 

that they possess a minimum of knowledge on domains problem. Therefore they did not 

require specialized training. Finally, we created post-experimental questionnaires. 
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We have considered for a possible better understanding and positioning of domain elements 

in problem domain two different designs; namely the process flow depicted in Fig. 1 and the 

concepts view depicts in Fig. 2.  

The Operational Model or Process Model identifies the functionality and behaviour of 

problem domain. It provides the foundation upon which the software engineer understands 

how to provide the features and make use of 

the data entities in the conceptual models. 

Looking at the activity diagrams (Fig 1.) of 

the Problem Domain (see Appendix E2 for 

better view); we find that messaging 

application problem may be harder to 

understand for some subject with low level 

of domain knowledge. The reason might be 

the task flow that contains a cycles. On top 

of that, such interpretation complexity 

effects are potentially subject dependent.  

 

The design model is known as concepts diagram (Fig 2.). It is shown clearly in Appendix 

E1 for better view, shows the possible connection between the concept elements in the 

problem domain.  

It is one of the best understood tools in 

software engineering, similar to ER diagrams, 

and they clarify how the problem domain is 

structured. 

To better understand the presence of the 

process diagram and the concept diagram in 

this study, we will be making use of it in the 

result section. 

 

Fig 1.  Activity Diagram 

Fig 2.  Concepts Diagram 



21 | P a g e    

 
 

4.9. Experimental Operations 
 

In this section we will proceed with the preparation of the experiment. We will mention the 

elicitation used to extract the information from problem domain. We will make a report on 

gathering information and finally assessed the gathered information. 

The study itself has been conducted in an academic environment to prevent any distraction 

of the subjects. In order to provide subjects with information, the participants had to be in 

possession of a laptop or tablet and a headphone; he had to be owner of an email address to 

receive the digital file and to easily open it and listen the description the problems 

thoroughly so that they could easily answer the questions posed in the different 

experimental survey. This fully and correctly as possible without withholding information or 

proffering more details than they were asked for. This was possible because Messaging 

Application problem was clearly and exhaustively displayed.  

The questionnaires were implemented on an open public platform environment namely 

Google-form in which students have easy access. 

 

4.9.1. Preparation 
 

The subjects will have to fill the Participants Information sheet and the Informed consent 

(shown in Appendix J) as to guarantee protection of all collected data on the subjects, 

which will remain private. The Researcher/Invigilators will be taken five minutes to make 

sure and ensure that participants understand the purpose of the experimental study as 

described in section 4.7.    

The subjects, who play the role of requirements analysts, will have 20 min to gather 

information about problem domain. By means of elicitation technique such as document 

inspection activity, describe in section 4.10.2, he will make use of pre-existing 

documentation of the application.  In our case this will simply be audio description of the 

Messaging application. Ian K. Bray [8] attests that this technique is straightforward and 

particularly useful for identifying system inputs and outputs and, by implication 
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intermediate functions requirements. We believe that the information elicited by the subjects 

by this means will allow the visibility of elements in problem domain model. 

After the elicitation period, the subject will be separate from the audio tape description. The 

Information gathered, describe in section 4.10.3, by the subject on a sheet of papers as draft 

note/consolidation report on elicited information (shown in Appendix C) will be of help 

during completion of the questionnaires. The subjects will be requested to complete the 

Messaging Apps Test form available on the web appendix at 

http://goo.gl/forms/katoP9Oo0Phihsum1. 

At the end of the quasi-experiment, the subjects will complete a demographic questionnaire 

available in the web appendix at http://goo.gl/forms/UKkxiunivGTr7DDb2, from which we 

were able to gather the values of the independent variables, describe in section 4.1. 

Finally, beside the questionnaires described in section 4.9.1, the subject will have to submit 

documents such as draft note/consolidation report on the elicited information. From point of 

view of the research, we agree that it will be a help during the observatory analysis. 

 

4.9.2. Elicitation 
 

Document analysis or inspection [8] involves gathering information from existing 

documentation. This system analysis approach requires that the problem domain or a pre-

existing solution system is document-based. However, the document in our case is the audio 

file of the messaging application problem description.    

Eliciting the information is relatively straightforward; it is simply a case of obtaining a copy 

of all documents that are input to, output from and internal to the system. However, it 

should not be assumed that any such document present a comprehensive picture of the 

system; and so this technique should only be used in conjunction with other elicitation 

techniques such as questionnaire, interviews and task analysis. 

For example analysts use previous experience in similar domains as a discussion template 

for facilitating group work and conducting interviews. Analogies and abstractions of 

existing problem domains can be used as baselines to acquire specific and detailed 
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information, identify and describe possible solution systems, and assist in creating a 

common understanding between the analyst and stakeholders. These approaches also 

provide the opportunity to reuse specifications and validate new requirements against other 

domain instances [15] 

The technique is particularly useful for identifying system inputs and outputs and, by 

implication, intermediate functions and stored data requirements. The information elicited 

by this means will, therefore, often be used as the basis for data analysis and allows the 

development of the problem domain data model. 

The principal hazard associated with document inspection is the potential mismatch between 

the documented system and the actual system. It can happen that the documented system has 

certain shortcomings, and that it is only the ingenuity of the requirement analysts involved 

that enables it to function effectively. The combined use of other elicitation techniques such 

as observation and interviews helps to detect such problems. 
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4.9.3. Report on gathered information 
 

According to the study task described above, the subjects performed the requirements 

elicitation process on a description of the problem domain. The data collected throughout 

the study included: 

a) A response questionnaire handed by participants reflecting their level of education, 

level of experience with elicitation and requirement analysis profession. 

The subjects were invited to provide a kind of personal information about themselves; A 

standardized instrument designed that reveals aspects of an individual's character and if 

possible a psychological makeup. A self-report inventory  which involve the administration 

of many questions to subjects whose response are evaluated by rating the degree to which 

each item reflects their behaviour and can be scored objectively. I mean by that their 

academic level, knowledge in information system, year professional experience, their skills, 

etc. 

b) A draft report handed by the subjects summarizing their capabilities of identifying or 

recognising the problem domain elements during the elicitation.  

The information on the draft note which may content some processes, concepts through 

which the subjects discover, reveal, articulate and understand the problem domain. We don’t 

want to omit the process of recording the requirement in one or more forms; namely, in 

natural language, use of symbols, graphical representation, etc. which will during the 

assessment help the researcher to appraise the capacity of the subject to recognise the 

conceptual problem domain elements. 

c) A response questionnaire submitted by the subjects summarising the ability for each 

analyst to recall the domain elements identified previously during elicitation.   

Here is the visibility of the problem domain model according to the requirement analysts 

assessed. The responses are collected or gathered per category. Just for the objective to 

avoid any confusion between elements during assessment period. One related to concept, the 

second related to processes and last the functional requirement of the problem domain. We 

need to amplify that in each category the order of the questions for each the analyst’s 

responses is not the same. We manage to randomise the appearance of the question on the 
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Google form tools. This will help us assess if the order of the questioning has an effect on 

the visibility of concepts in the known problem domain.  

4.9.4. Assessment on gathered information 
 

The response questionnaire gathered will help the research to dichotomize the subjects for 

example subject with experience against novice subject and subject with appropriate 

academic background against subject with non-appropriate academic background in the 

field of requirement engineering. 

The draft report information gathered and the subject responses from Messaging 

Application questionnaire will help the research to assess from each subject how many 

concepts, processes and functional requirements were conceptualised and recalled against 

the available total number of element.  And in average, how many times an element has 

been identified in percentage during elicitation. The result of the visibility, that appears 

among the domain elements.  

And from the answer we can have a look on why some elements are easily recall and others 

not? 
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4.10. Measurement Procedure 
 

The way we obtain the values of independent variables, we make use of the Demographic 

data response (shown in Appendix G) to group our subject depending to some 

characteristics such as the academic qualification, number of year of experience in 

elicitation, number of year of experience  in RE as Profession. 

The academic qualifications, subjects with degrees in software engineering and computing 

science will be considered as IT subjects, whereas the holders of all other degrees like non-

IT engineering are considered as non-IT subjects. 

The elements defining the domain (requirements, concepts and processes) described in 

Appendix D will be consider as a benchmark list in order to measure the conceptualisation 

of the elements during the elicitation process. In table 4, 5, 6 (shown in Appendix H)  for 

example, the identification of the domain elements was measured based on the draft reports 

(shown in Appendix C) handed by each subject (SB) at the end of the experimental session. 

Any element on the benchmark list appearing on the subject draft report was counted just 

once. We decide to ignore repeated elements.  

When keeping into consideration the elements defining the domain (requirements, concepts 

and processes); we are making use of the responses in order to measure the analyst recall 

based on visibility ability after the elicitation process.  

We have assigned in table 8, 9, 10 (shown in Appendix I) the unit value (1) to accurate 

answer and the value (0) to complete wrong answer. However there are domain elements 

that require more than one answer, in that case the researcher summed the positive answer 

and divide it by the summed of correct answer. These justify the appearance of decimal 

value (0.0) by some subject response. 
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4.11. Analysis 
 

In this section we will apply the rule or procedure used by A. Aranda in her thesis to 

determine if an element is visible. Since our sample size is smaller than 30 we will not use 

the Wall-Test. Instead we will make use of an alternative procedure in table 15 which she 

called “criterion insensitive to change a subject”. 

 

Table 15:  Procedure to calculate the visibility of elements. 

Experimental 
population 
size 

Process Visibility of 
element Condition Observation 

< 30 

Insensitive 
to the 

change of a 
subject 

Visible (V) V>NV 

An element is visible if 
the amount of visible 
elements is greater than 
the number of elements 
not visible. 

No visible (NV) NV>V 

An element is not 
visible if the amount of 
not visible elements is 
greater than the number 
of elements visible. 

Indeterminate 
(I) V=NV 

An element is 
indeterminate if the 
amount of not visible 
elements is equals the 
number of elements 
visible. 

 

The Insensitive to the change of a subject i.e. an element “A1” that were visible because 

V>VN, might become invisible or undermine if one subject in the experiment were to be 

added in the “no visible group”, such that V < VN+1 then we say the element “A1” is 

invisible or V==VN+1 then we say the element A1 is indeterminate, and vice-versa.  
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5. Empirical study execution 
 

5.1. Sample 
 

A total of 10 participants were managed over the two weeks period. Table 12 lists the total 

number of subjects, who take part to the experiment, 90% of the subject has their academic 

formation in IT-engineering, while 10 % are coming from other fields. All the subjects 

confirmed to have a familiarity with the problem domain. However, the knowledge in 

requirement elicitation is covered only by 90% of the subjects and experience achieved in 

requirement elicitation is only covered by 30% of the participants. But 50% of the subject 

says to have some experience of at least 1 year in Requirement Engineering.    

 

Table 12:  Characteristics of Experimental Subjects. 

Experiment with 10 subjects 
Characteristics Level Num. of subjects 

Academic qualification 
Software Engineering 2 

Biomedical Engineering 1 
Computer science 7 

Knowledge in requirement 
Elicitation - 9 

Familiarity with PD1 Messaging Application - MA 10 

Experience in requirement 
elicitation (years) 

0 7 
1 - 2 3 
3 + 0 

Requirement Experience 
(years) 

0 5 
1 - 2 5 
3 - 4 0 
5 + 0 

  

 

 

 

 

 
                                                        
1 Problem Domain 
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5.2. Conduction 
 

The study was conducted according to the planned schedule in table 13. It was made of 

three tasks: elicitation session, report on the gathered information and completion of the 

post-experimental questionnaire, which itself was divided in two parts. A total of 10 

participants were managed over the two weeks period. Some sessions has been rescheduled 

because some subjects failed to respect their own schedule. 

 

Table 13: The planned experimental schedule 

Day 1  
12.05.17 

Day 2 
16.05.17 

Day 3 
17.05.17 

Day 4 
18.05.17 

Day 5  
23.05.17 

Day 6  
26.05.17 

Meeting 
room 

Meeting 
room 

Meeting 
room Lab Meeting 

room Lab 

2 participants 2 participants 2 participants 1 participant 2 participants 1 participant 
Domain-Aware Elicitation Session +  Draft Note + Experimental Questionnaires 

 

The subjects did have 20 min to gather information about problem domain by means of 

elicitation technique such as document inspection activity.  They did make use of the audio 

file description of the Messaging application. They did listen to the description of MA 

without any technical difficulty.  

After the elicitation session, the subjects were separated from the audio tape description. 

The subject did collect Information on a sheet of papers as draft note/consolidation report on 

elicited information (shown in Appendix C), which we believe was a great help during 

completion of the questionnaires. The subjects did complete the Messaging Apps Test form 

(available in the web appendix at http://goo.gl/forms/katoP9Oo0Phihsum1). 

To close the experimental session, the subjects did complete a demographic questionnaire 

(available in the web appendix at http://goo.gl/forms/UKkxiunivGTr7DDb2), from which 

we were able to classify them. 

Finally, beside the questionnaires, the subject did submit documents such as draft 

note/consolidation report on the elicited information. From point of view of the research, we 

agree that it will be a help during the observatory analysis. 
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5.3. Incident 
 

Note that no subjects has failed to complete the questionnaire designed to gather 

demographic data and all of them have submit the consolidation report and submit their 

response related to MA domain as expected. This meant that the experimental study was 

executed with 10 subjects for the elicitation session and for the consolidation process. 

But there exclamation point on one subject who actually did not take seriously the 

experiment. Although he was well introduced to the task and warned about the complexity 

of the problem domain. And just because of the known characteristics status of MA, the 

subject thought to have no difficulty to comprehend the problem. However, no subjects 

were excluded.  
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6. Results 

6.1. Data reduction 
 

No data points were lost or discard during the analysis. 

 

6.2. Descriptive statistics 
 

Base on the measurement table (shown in Appendix F), we evaluate the response of the 

subjects. In table 7, we manage to produce a summary table, which displays the total 

number and percentage of recognised elements by each experimental subject (SB). 

Table 7:  Conceptualised Problem Domain elements by subject in MA. 

Domain  
Elements SB1 SB2 SB3 SB4 SB5 SB6 SB7 SB8 SB9 SB10 

Total 21 32 17 12 24 19 20 27 22 6 
Total 2(%) 38% 58% 31% 22% 44% 35% 36% 49% 40% 11% 
 

In table 11, we manage to produce a summary table, which displays the total number and 

percentage of recalled elements by each experimental subject (SB). 

Table 11:  Recalled Problem Domain elements by subject in MA. 

Domain 
Elements SB1 SB2 SB3 SB4 SB5 SB6 SB7 SB8 SB9 SB10 

Total 37.1 43.0 38.1 37.6 45.6 45.8 47.5 36.9 34.0 38.4 
Total3 (%) 67% 78% 69% 68% 83% 83% 86% 67% 62% 70% 

 

When observing the data, the analysts tend to conceptualise around 36% of problem domain 

elements, which are 19% of the requirement elements, 10% of the concept elements and 7% 

of the process elements. In contrary the analyst tend to recall around 73% of problem 

domain elements, which are 38% of the requirement elements, 15% of the concept elements 

and 21% of the process elements. 

                                                        
2 Total of domain elements recognised by each subject in percentage. 
3 Total of domain elements recalled by each subject in percentage. 
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One might be wonder why there is the big difference between the recall of domain elements 

and the conceptualisation of the domain elements. The only possible reason might lie in the 

different cognitive processes, and, or effort required by conceptualising and recalling. 

Writing takes time and effort. People tend not to write down everything they have learned 

during elicitation. This creates the impression that they have acquired few concepts when 

we observe the conceptualised variable, but this is false. The recall shows that they know 

way more. 

 

6.3. Data analysis 
 

In this section we will answer the questions arise from the hypothesis and make use of 

topographical design view to analyse the visibility range of domain elements by the 

specificities of requirement analyst. 

 

 

 Does the analyst’s experience with Problem Domain influence the visibility of 

the element? (H1) 

Looking into subject with experience in Requirement Engineering (sb3, sb5, sb7, sb8, sb9) 

and subject with no experience in requirement (sb1, sb2, sb4, sb6, sb10); both groups  

appear to be at equal in the number of subject. It is noticeable that subjects with experience 

in requirement has a visibility which lay by 81% for the concept domain elements and 87% 

for activity domain elements, while subject with no experience in requirement have a 

visibility which lay by 81% for concept domain elements and 82% for activity domain 

elements. There is not a difference or a considerable difference in both groups of 

participants in the visibility. It will not be possible to determine the influence of the 

experience in requirement on the problem domain. These might lead us to attest that the 

experience does not influence the visibility of the elements.   

In the next page, we make a graphical representation of that visibility based on experience in 

requirement engineering:  
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Does the analyst’s experience with Problem Domain influence the 

conceptualisation of the element during elicitation? (H2) 

Looking into subject with experience in requirement elicitation (sb3, sb5, sb8) and subject 

with no experience in requirement  elicitation (sb1, sb2, sb4, sb6, sb7, sb9, sb10); both 

groups  appear not to be at equal in the number of subject. It is noticeable that subjects with 

experience in requirement elicitation have a conceptualisation which lay by 64% for the 

concept domain elements and 31% for activity domain elements, while subjects with non-

experience in requirement elicitation have a conceptualisation which lay by 45% for concept 

domain elements and 19% for activity domain elements. There is a considerable difference 

in both groups of participants in the conceptualisation of problem domain elements. 

Therefore, we can attest that the experience in requirement elicitation plays a role in the 

conceptualisation of domain elements.  

Below we make a graphical representation of that conceptualisation based on experience in 

requirement elicitation:  
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 Does analyst’s academic qualification level influence the visibility of the element 

during elicitation? (H3) 

Looking into subject with IT engineering qualification (sb1, sb9, sb4, sb6, sb10, sb3, sb5, 

sb7, sb8) and subject with non-IT engineering qualification (sb2); both groups  appear not to 

be at equal in the number of subject. It is noticeable that subjects with academic 

qualification have a visibility which lay by 73% for the concept domain elements and 69% 

for activity domain elements, while subjects with non- academic qualification have a 

visibility which lay by 45% for concept domain elements and 0% for activity domain 

elements. There is a considerable difference in both groups of participants in the visibility of 

problem domain elements. Therefore, the IT-engineering’s group with academic 

qualification is proven to have greater visibility. We attest that the academic qualification 

influence in the visibility of domain elements.  

Below we make a graphical representation of that visibility based on academic qualification:  
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Does analyst’s academic qualification level influence the conceptualisation of 

the element during elicitation? (H4) 

Looking into subject with IT engineering qualification (sb1, sb9, sb4, sb6, sb10, sb3, sb5, 

sb7, sb8) and subject with non-IT engineering qualification (sb2); both groups  appear not to 

be at equal in the number of subject. It is noticeable that subjects with academic 

qualification have a conceptualisation which lay by 36% for the concept domain elements 

and 13% for activity domain elements, while subjects with non- academic qualification have 

a conceptualisation which lay by 0% for concept domain elements and 0% for activity 

domain elements. There is a considerable difference in both groups of participants in the 

conceptualisation of problem domain elements. Therefore, the IT engineering’s group is 

proven to have greater conceptualisation. This support the confirmation, that the academic 

qualification has an influence in the conceptualisation of domain elements.  

Below we make a graphical representation of that visibility based on academic qualification: 
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 Does analyst’s elicitation knowledge influence the conceptualisation of the 

element during elicitation? (H5) 

The subject with knowledge in Elicitation (sb1, sb2, sb3, sb4, sb5, sb6, sb7, sb8, sb10) and 

subject with no knowledge in Elicitation (sb9) appear not to be at equal in term of number 

of subject. It is noticeable that subjects with knowledge in Elicitation have a 

conceptualisation which lay by 36% for the concept domain elements and 13% for activity 

domain elements, while subjects with non- knowledge in Elicitation have a 

conceptualisation which lay by 0% for concept domain elements and 0% for activity domain 

elements. There is a considerable difference in both groups of participants in the 

conceptualisation of problem domain elements. Therefore, we can attest that the knowledge 

in Elicitation plays a role in the conceptualisation of domain elements. 

Below we make a graphical representation of that conceptualisation based on knowledge in 

Elicitation: 
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C1

C2 C5

C3

C4

C6

C7

C8

C9

C10

 Does the order of the question influence the visibility of the element during 

elicitation? (H6) 

 

Using A. Aranda procedure in section 4.11; the graphical representation in table 14 of the 

data analysis already answers the hypothesis question related to the order of questioning.  

We compare the visibility result to my sample’s result to the visibility result of Mrs. Aranda, 

to prove that the order of the questioning influences the visibility of the domain element. 

Since Aranda visibility lay by 50% for the concept domain elements and 25% for activity 

domain elements, while my visibility lay by 82% for concept domain elements and 81% for 

activity domain elements, that is, the ordering of the question in top-down structure produce 

better visibility of domain elements for analyst than the ad-hoc structure. Indeed, the order 

of the question does influence the visibility of the domain element. 

 

 

 

Table 14:   graphical comparison 

A. Aranda Cyrille G. Kamdem 

 

 

 

 

 

 

 

 

Visibility of Concept elements (50%) Visibility of Concept elements (82%) 
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Visibility of Process elements (25%) Visibility of Process elements (81%) 

 

From my sample’s study in table 16, we determine what elements were visible and not 

visible. We can observe that the concept (C1, C3, C4, C5, C6, C7, C8, C9, C11) are visible, 

while the other C2, C10 are invisible. It is also to observe that in the Activity (A1, A3, A4, 

A6, A7, A8, A9, A10, and A11) are visible, while A5, A12 are undetermined and the other 

A2 is invisible. These comparisons will be then reproduced graphically in table 14 above. 

 

 

 

 

 

 

 

 

A1

A2
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Table 16:  The visibility of elements according to responders. 

 

Domain 
Elements Observation 

Average 
of recalled 

element 
C1 V 60% 
C2 NV 20% 
C3 V 100% 
C4 V 100% 
C5 V 60% 
C6 V 100% 
C7 V 90% 
C8 V 90% 
C9 V 90% 
C10 NV 25% 
C11 V 90% 

 

 

 

 

 

 

In addition to the result of my responders against the result obtains in A. Aranda’s thesis on 

known problem domain. We will point out in table 17 the number of coincidences and the 

discrepancies we have found in both research and create a graphic representation of those 

similarities and differences in table 18.  

 

Table 17:  The comparison on the number coincidences and discrepancies. 

 Number of 

coincidences 

Number of 

discrepancies 

Concept 4 7 

Process 6 10 

 

Domain 
Elements 

Observation 
Average of 

recalled 
element 

A1 V 100% 
A2 NV 30% 
A3 V 100% 
A4 V 70% 
A5 I 50% 
A6 V 70% 
A7 V 75% 
A8 V 70% 
A9 V 75% 
A10 V 60% 
A11 V 100% 
A12 I 50% 
A13 V 90% 
A14 V 60% 
A15 V 60% 
A16 V 80% 
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Finally, on the graphical representation of Concept diagram and Activity diagram in table 

18 below, it is clear to see what domain elements were commonly visible by A. Aranda’s 

population sample and my population sample.   

The concepts C1, C4, C3 and C5 were similar among our subjects and the activities A2, A3, 

A5, A9, A10 and A16 were also similar among our subjects.  

 

 

 

Concept diagram Activity diagram 

 

Table 18: Graphic representation of Coincidences (     ) and Discrepancies (     ) 
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Now, looking into the topological graph, we manage to reproduce and represent what 

problem domain elements were more visible for our panel of subjects. We consider that an 

element to be visible should recall by more than 50% of the subject. In case, the half of the 

subject recall an element it will be consider as visible and invisible which is indeterminate.  

The concept graphic Fig 3 is painted with five different colours to delimit the range and the 

portion of domain model as the elements appear by the subjects. Nine conceptual domain 

elements namely C1, C3, C4, C5, C6, C7, C8, C9 and C11 were made visible from the panel 

of known problem domain elements. While C2, C10 are not visible. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Activity graphic Fig 4 is painted with eight different colours to delimit the range and 

the portion of domain model as the elements appear by the subjects. Nine activities domain 

elements namely A1, A3, A11, A13, A16, A7, A9, A4, A6, A8, A10, A14 and A15 were 

made visible from the panel of known problem domain elements, While A2 is not visible. 

A5 and A12 are undetermined. 

 

Fig 3.  Visibility of Concept elements  
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Fig 4.  Visibility of Process elements  
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7. Threats to validity 

7.1. Threats to Statistical Conclusion Validity 
 

The small sample size of the original study might have caused the results not to be 

statistically enough to be significant. To combat this threat, we will repeat the experience 

more than once in the future and analysed the data as if we were dealing with a single 

experiment. 

7.2. Threats to Internal Validity 
 

The experimental study was conducted without subjects receiving any specific training or 

warming-up activity regarding the elicitation. This may have cause that subjects were less 

effective in the first task of the experiment. We have dealt with this threat to validity 

indirectly, as subjects have received requirements engineering and specifically elicitation 

training academically.   

The source of another threat to internal validity is the order in which the information that 

subjects are using to give their response appear in the audio file. We organised the 

description of the problem domain in a logical order to ease the understanding:  first, 

architectural component; second, the registration for the use of the application; third, the 

connection procedures; fourth, the functionalities to communication exchange; fifth, the 

functionalities of the application in foreground and background; sixth, the functionalities of 

the application in background; seventh, functionality to handle invitation; eight, 

functionality to handle contacts. However, we cannot rule out that the information presented 

extremes (beginning, or end) of the audio file are better or worse understood.  

Other threat to validity may be, that the survey may be poorly designed so that it may 

suggest the right answer, that is, for example a question that may guide the respondents to 

the answer; or a question which display a clue to the answer.  

A Poor motivation of the participating subjects, that is, a subject that participate to the 

experiment without engagement or interest, for example the subject will give his response 

without even thinking if that make sense or the subject will spend the time distracting other 
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participant and to fight that we can only repeat the experiment in the future to increase the 

numbers of participant every time. And reduce the effect of the poorly motivated subject.  

7.3. Threats to construct Validity 
 

We are using one problem domain only. Having more subjects, other problems domains 

could be used and the confidence of the results will increase. Likewise, we are making use 

of just one elicitation technique. Having more subjects, other elicitation techniques could be 

used and the confidence of the results will increase.  

However, these threats have been indirectly addressed because our thesis is part of a bigger 

research effort. We have J. Zúniga and A. Aranda’s thesis that use different problem domain 

(battery recycling).  A. Aranda’s thesis uses a different elicitation technique (face-to-face 

interview). 

7.4. Threats to External Validity 
 

The fact that experimental subjects have not been recruited from a larger population and are 

students enrolled in a particular course is a threat to the external validity. Therefore, we 

must be caution when generalizing our results to professional analysts. However, the fact 

that the students were taking a professional master’s course and most also had professional 

experience in IT engineering related jobs, attenuated this threat, as their results can be 

considered to be representative. Therefore, we believe our results can be generalized to 

novice requirement analysts. 
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8. Conclusion and future lines 
 

The aim of the research reported in this paper is to study the influence of the analyst 

experience and his characteristic on the visibility in known problem domain. We executed 

an experiment with Madrid Technical University students as part of a Requirements 

Engineering. We observe that the analyst professional experience, namely experience in 

requirement does neither positive influence nor negative influence in the visibility of 

domain element on known problem domain, but the experience in requirement elicitation  

does influence the conceptualisation of domain element during elicitation session. We notice 

that the academic qualification influence  not only the conceptualisation of the domain 

element, but also influence the visibility of domain element in known problem domain. The 

elicitation knowledge influences the conceptualisation of the domain element. And we find 

that the order of the questioning really influence of the visibility of the domain element in 

known problem domain. 

Note that the above conclusions should not be over generalized. First, the experimental 

sample was very small. The experimental subjects were master’s students with little or no 

requirements engineering experience. Therefore, more experienced subjects might be more 

effective at tackling domain aware problems in the future. 

In addition, let us emphasise that researchers must pay more attention to sample size when 

designing an experiment and a multiple replication of the experience shall be considered in 

order to increase the result of the experimental study for future improvement. 
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10. Appendix A: Questionnaires 

10.1. Appendix A1: Sample of demographic - Questionnaire  
 

 

[1] What is your name? 

[11] What level of University degree do you have? 

[9] Can you specify your university field of study (e.g., computer science, physics, etc.)? 

[16] Did you attend any course or seminar about Requirements Elicitation? 

[5] Have you carried out assignments or practical exercises about Requirements Elicitation? 

[2] Have you ever written a Requirements Specification document for a software product? 

[10] Are you currently employed? 

[4] If you are working, what is your job position? 

[15] Have you ever used a text (message) exchange application? 

[20] If yes, can you give the name of the application? 

[7] Have you participated in a real software development project?  

[13] If yes, how many times?   

[8] Which role(s) have you played in the project? 

[17] How many years of professional experience do you have?  

[19] How many years of software development experience do you have?   

[6] How many years of requirements experience do you have?   

[14] How many years of elicitation experience do you have?   

[12] How many years of interviewer experience do you have?  

[3] How would you rate yourself in the following skill sets?  

[18] How would you rate your ability in these following activities? 
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10.2. Appendix A2: Sample of Messaging Apps - Questionnaire 
 

[2] Which elements are required to connect to the Messaging server? 

[19] Where do the users get their Id and password created? 

[10] After user authentication, which of the action(s) can the Messaging app perform? 

[17] Which items can be interchanged among Messaging app users? 

[5] Which information is required to add a contact to the contact list? 

[18] Shall the user enter his or her password before deleting a contact in the contact list? 

[23] What is (are) the effect(s) of deleting a contact in the contact list? 

[14] Assume that the Messaging app is disconnected from the server.  

Can the Messaging app recover the messages sent by the contacts upon reconnection? 

[15] Assume that the Messaging app is connected to the server.  

What are the steps you should take to send a message?  

[6] After the user logs in to the server, a message is displayed? 

[13] Which action(s) should a contact perform in order to give his/her assent to an invitation?  

[16] When a message is received and the Messaging app is running in the background...?  

[7] Assume that the users are reading a conversation and a message for another chat is received.  

What shall the Messaging app do?  

[20] When the user wishes to display a conversation, the Messaging app will show...? 

[24] The Messaging app allows conversations among a certain number of user(s).  

What is the appropriate answer?  

[35] Assume that the Messaging app has connected to the server. Now you open it in your cell phone.  

What shall the Messaging App do? 

[36] Which action(s) should a contact perform in order to dismiss an invitation?  

[37] How can users access new messages on the Messaging app? 

[38] What is the max length of text messages?  

[39] How does Messaging app handle incoming messages when running in foreground? 

[30] Does the Messaging app enable users to disconnect from the chat server anytime? 

[1] The Messaging apps transmit messages between entities. Which ones? 

[28] The Messaging apps transmit...? 

[3] What is exchanged in the Messaging app? 

[4] Where do the users find with whom to chat in the Messaging app?  
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[12] Does an invitation request need an acceptance response to be successful?  

[21] Does the Messaging apps allow contact invitation? 

[22] Can an invitation request receive an invitation rejection response?  

[8] Messages can be read in specific(s) window(s). What are they? 

[25] When a user receives a specific message, he or she is removed from someone else's contact list.  

Which message is that? 

[29] After booting, the Messaging App tries accessing to...? 

[45] How does the messaging app process contact invitations? 

[31] To be fully functional, the messaging app needs to: 

[42] In order to update a contact address, the user will have to: 

[34] How do users choose a contact to send messages to? 

[46]  When the messaging apps is not running in the foreground: 

[41] In order to read an invitation, the contact person has two options: 

[47]  When the messaging apps is not running in foreground: 

[40] The messaging app processes invitations as regular messages. The contact will ... 

[32] In order to get a chat's approval from a contact, the user needs to:   

[43] In order to finalise the contact deletion procedure, the messaging application will:  

[48] When new messages are received in the messaging app, the user has the option to:  

[44] After connection to the server, the messaging app will: 

[33] The main purpose of the messaging app is: 
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11.  Appendix B: Know Problem Domain Description 
 

Problem Domain Description - MA 
 

A phone company has decided to create a message interchange system to compete with 
existing applications, such as WhatsApp or Skype. The system will have two components: a 
server which will relay the messages between users [C1] and a messaging application with 
which users will send and receive messages [C3]. 

In the first release, the messaging application shall only exchange text messages [C4]. 
Other types of message, such as voice or video shall not be processed [R8].   

The messaging application will be offered to company’s customers exclusively. 
Therefore, before using or even downloading the messaging app, users shall register on the 
corporate web site to create their id and password [R2].  Once the Id and password have 
been created, users can get access to the download page and get a copy of the messaging 
application for their cell phones. Once the client is installed, it will try to connect to the 
server [A1] using a proprietary protocol for communication. The messaging application will 
then wait for user actions [A2].  

In order to use the messaging application on their cell phones, users shall enter their 
user id and password [R1] to log in to the server. If the Id or password is incorrect, the 
messaging app shall display a non-successful logged in message [R3]. Once correctly 
connected, the messaging application shall run in the background and wait for the 
reception of messages [R4]. Simultaneously, a second process shall be opened in the 
foreground, and this shall enable user input [R5].  If users want to switch to other 
application in their cell phones, the foreground process will change to sleeping state, but the 
background process will keep running. Users shall be able to disconnect from the chat 
server anytime [R27]. 

When users want to communicate with other users, they can write messages [A8]. One 
particular characteristic of this messaging application is that messages can be interchanged 
only when the receiver has explicitly granted authorisation. The contact list [C2] contains 
authorised recipients. Users can write and send messages to contacts [A7] uniquely from 
the contact list. 

The messaging application shall offer two ways to make the selection: select a previous 
chat with the contact [C5] or click on the name of a person in the contact list [R6]. 
Once selected, the messaging application shall enable writing messages [R7] in a text 
editable window. For the current version of the messaging application, users shall only type 
plain-text messages with no limit on the number of characters [R21].  

In many messaging exchange applications, users can send messages [A9] very easily. In 
this case, the procedure will be more complicated for security reasons. After the user writes 
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a message and press the “send” button, the messaging application shall open a pop-up 
window requesting confirmation on sending message [R15]. Once the user confirms 
sending the message, the messaging application shall send the text message to the server 
[R13].  

The server relays the message to the corresponding contact. Messages shall be strictly 
interchanged between two users only [R14], that is, messages to several recipients or 
groups are not allowed.  

When the messaging application is not running in foreground, for instance, when the cell 
phone is locked and new messages are received from the server [A10], users get notified 
about the reception of messages [A13]. In order to do this, the messaging application shall 
pop up a notification [R19], simultaneously with an alarm ring sound [R22]. The 
message or notification shall be added to the respective chat, although not displayed at 
that time, and the unread message count updated [R20]. The user aware of the warning 
sound coming from the cell phone can thereafter display the new messages [A16]. To 
access the new messages, users shall click on the corresponding chat [R16]. Otherwise, 
they can simply ignore the notification and close the notification pop up [A15].  

When messaging application is opened in the foreground, the behaviour is different. If 
the message is for the current chat, users shall see it displayed directly [R23]. Otherwise, 
the message shall be added to the respective chat, and the unreal message count 
updated, but users shall not be notified [R25]. All new messages shall be presented in 
bold typeface [R17] and be sorted according to date and time of arrival [R24]. The 
application shall display at user’s choice the conversation [C10] according to two options:  
the last 2 hours conversation or the last four messages [R18]. 

If the messaging application is not running or disconnected from server, then all 
incoming messages shall be discarded by the server [R28].  

A specific characteristic of the messaging application is how it handles the contacts. As 
indicated before, users can only interchange messages with other users when these have 
explicitly agreed on. In order to get the approval, users have to make an invitation [A3] to 
contacts of their choice explicitly before them being added to contact list. The messaging 
application handles invitations as follows: First, the users shall enter the contact Id or 
email and prepare a short text message to create an invitation [R9]. Once the text 
message is ready, the invitation [C6] will be sent [A11] to the contact person. The user will 
later be briefed of the outcome, by the reception of an invitation confirmation [C8] or 
rejection [C9] message.    

The messaging application process the invitation as a regular message. The contact will 
receive the invitation [A12] above their chat list. Thus, he or she will be able to read the 
invitation and decide what to do. The contact person has two options. On the one hand, he or 
she can accept the invitation [A4]. In order to do that, the user shall just press on the 
invitation acceptance button [R11]. On the other hand the contact can reject the 
invitation [A5]. To do that, the contact person shall push on the invitation rejection 
button [R12] for that invitation.  
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Users will certainly want to remove a friend’s contact with whom he or she does not get 
along with, or for some other reason such as the email has changed. In this case, users will 
have to request from the messaging application to delete a contact [A6]. The user shall 
choose the contact either from the chats or the contact list [R6]. Before deleting a 
contact, the messaging application shall request re-entering the user’s password [R10] 
for security purposes. Once the password is accepted, the messaging application will send a 
delete request [C7] to the contact. Deletion request are executed without prompting the 
contact [A14]. The messaging system shall then erase both the chat and the contact from 
the messaging application and server [R26].    
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12.  Appendix C: Participant’s Draft Reports. 
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13.  Appendix D: Elements that Define the Domain-Aware 
Problem - MA. 

 

 

 

TYPE 
FORMER 
ELEMENT 

ID 
CURRENT DESCRIPTION 

R
eq

ui
re

m
en

ts
 

R1 The user shall log in to the server using an ID and password. 

R2 The user shall create an ID and password in a corporate 
website. 

R3 The messaging app shall display a non-successful log-in 
message when the ID or password is incorrect. 

R4 
Once connected to the server, the messaging app shall run a 
background process waiting for the reception of messages 
from the server. 

R5 Once connected to the server, the messaging app shall run a 
foreground process enabling user input. 

R6 Users shall choose contacts: (1) selecting a chat or (2) 
selecting the contact name from the contact list.  

R7 The messaging app shall enable writing messages in a text 
editable window. 

R8 
The messaging app shall send plain text messages only, e.g., 
images, icons, multimedia messages, etc. shall not be 
processed. 

R9 In order to add a contact to the contact list, users shall enter 
the contact Id or email and prepare a short text message. 

R10 The user shall enter their password to delete a contact from 
the contact list. 

R11 The user shall approve contact invitations, pressing the 
acceptance button. 

R12 The user shall reject contact invitations, pressing the 
rejection button. 

R13 The messaging app shall enable sending messages. 

R14 The messaging app shall relay messages between two users 
only, i.e., group messages are not allowed. 

R15 Before sending a message, the messaging app shall require 
explicit confirmation from the user. 

R16 In order to display messages, the user shall click the 
appropriate chat. 

R17 The messaging app shall display unread messages in bold 
typeface. 
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TYPE 
FORMER 
ELEMENT 

ID 
CURRENT DESCRIPTION 

R18 
The messaging app shall display: (1) the last 2-hour 
conversation or (2) the last four messages, depending on the 
user’s choice. 

R19 
When messages are received and the messaging app is 
running in the background, a notification shall be displayed, 
according to the O.S. notification system. 

R20 

When messages are received and the messaging app is 
running in the background, the message shall be added to the 
corresponding chat, but not displayed, and the unread 
messages count shall be updated. 

R21 Text messages shall have arbitrary length, i.e., there is not a 
limit on the number of characters. 

R22 Notifications shall be accompanied by an alarm ring sound. 

R23 
When messages are received and the messaging app is 
running in the foreground, and the message is for the current 
chat, the message shall be displayed directly. 

R24 The messaging app shall sort messages according to the date 
and time of arrival. 

R25 

When messages are received and the messaging app is 
running in the foreground, but the message is not for the 
current chat, the message shall be added to the 
corresponding chat, but not displayed, and the unread 
messages count shall be updated. The user shall not be 
notified. 

R26 

When the messaging app receives a delete request, the chat 
and the contact shall be erased immediately from both the 
user and the contact’s cell phones the contact shall not be 
notified. 

R27 The user shall be able to disconnect from the server. 

R28 
When the message app is not running or disconnected from 
the server, all incoming messages shall be discarded by the 
server. 

C
on

ce
pt

s 

C1 User 
C2 Contact 
C3 Message 
C4 Text message 
C5 Chat 
C6 Invitation 
C7 Deletion request 
C8 Invitation confirmation 
C9 Invitation rejection 

C10 Conversation 
C11 Server 
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TYPE 
FORMER 
ELEMENT 

ID 
CURRENT DESCRIPTION 

Pr
oc

es
se

s 
 

A1 Connect to server 
A2 Wait for user actions 
A3 Make invitation 
A4 Accept invitation 
A5 Reject invitation 
A6 Request contact deletion  
A7 Select contact 
A8 Write message 
A9 Send message 

A10 Receive message 
A11 Send invitation 
A12 Receive invitation 
A13 Notify message reception 
A14 Execute deletion request 
A15 Close notification 
A16 Display conversation 
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14.  Appendix E: Diagrams 
 

14.1. Appendix E1: Model Designs of Concepts Diagram. 
 

 

(Model Designs of Concepts Diagram) 
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14.2. Appendix E2: Model Designs of Process Diagram 
 

 

(Model Designs of Process Diagram) 
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15.  Appendix G: Demographic Data of Experimental Subjects 
 

 

(Demographic Data of Experimental Subjects) 

 

Subjects Academic 
Qualification 

knowledge on 
Requirement 

Elicitation 

Year of 
Experience in 
Requirement 

Elicitation 

Familiarity 
with PD4 

Year of (RE 
Exp) Prof. 

Exp 

SB1 Software Engineering yes 0 yes (0)3 
SB2 Biomedical Eng. yes 0 yes (0)2 
SB3 Computer science yes 1 yes (1)1 
SB4 Software Engineering yes 0 yes (0)3 
SB5 Computer Science yes 1 yes (2)3 
SB6 Computer Science yes 0 yes (0)4 
SB7 Computer Science yes 0 yes (1)1 
SB8 Computer Science yes 1 yes (1)1 
SB9 Computer Science no 0 yes (1)1 
SB10 Computer Science yes 0 yes (0)4 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                        
4 Problem Domain 
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16.  Appendix H: Table 4, 5, 6. 
 

Table 4:  Recognised Requirements from Problem Domain - MA. 

Domain  
Elements SB1 SB2 SB3 SB4 SB5 SB6 SB7 SB8 SB9 SB10 

Average of 
recognised 
 element 

R1 X X   X X X X X  70% 
R2 X X   X  X X X  60% 
R3 X X   X  X  X  50% 
R4 X X   X  X    40% 
R5  X   X  X    30% 
R6         X  10% 
R7 X       X   20% 
R8 X X X X X X  X X X 90% 
R9     X   X   20% 
R10   X  X  X X   40% 
R11  X      X X  30% 
R12  X      X X  30% 
R13       X  X  20% 
R14  X X  X X X X   60% 
R15 X X X    X X   50% 
R16  X      X X  30% 
R17  X  X  X     30% 
R18  X   X X X    40% 
R19         X  10% 
R20           0% 
R21 X  X X  X X  X X 70% 
R22 X X X X  X X X X  80% 
R23  X         10% 
R24      X X  X  30% 
R25           0% 
R26  X   X X     30% 
R27 X  X  X      30% 
R28 X X   X X X   X 60% 
Total5 11 17 7 4 13 10 14 12 13 3  

 

 

 

 

 

                                                        
5 Total of requirement elements identified by each subject. 
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Table 5:  Recognised Concepts from Problem Domain - MA.  

Domain  
Elements SB1 SB2 SB3 SB4 SB5 SB6 SB7 SB8 SB9 SB10 

Average of 
recognised 
 element 

C1 X   X X X X X   60% 
C2 X X X  X   X   50% 
C3 X X  X  X  X   50% 
C4  X      X   20% 
C5 X X X  X      40% 
C6     X   X   20% 
C7  X X  X   X   40% 
C8 X X X X X X   X  70% 
C9 X X  X X X   X X 70% 
C10  X         10% 
C11 X X X X X X X X X X 100% 
Total6 7 9 5 5 8 5 2 7 3 2  
 

Table 6:  Recognised Concepts from Problem Domain - MA. 

Domain  
Elements SB1 SB2 SB3 SB4 SB5 SB6 SB7 SB8 SB9 SB10 

Average of 
recognised 
 element 

A1    X  X   X  30% 
A2           0% 
A3   X   X  X   30% 
A4 X X X X X X X X X  90% 
A5 X X  X X X X X X X 90% 
A6        X   10% 
A7  X      X   20% 
A8  X X     X   30% 
A9  X X    X  X  40% 
A10       X X X  30% 
A11 X  X  X    X  40% 
A12  X         10% 
A13           0% 
A14        X   10% 
A15           0% 
A16           0% 
Total7 3 6 5 3 3 4 4 8 6 1  
            

                                                        
6 Total of concept elements identified by each subject. 
7 Total of activity elements identified by each subject. 
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17.  Appendix I: Table 8, 9, 10. 
 

Table 8:  Recall based on visibility of Requirements from Problem Domain - MA. 

Domain 
Elements SB1 SB2 SB3 SB4 SB5 SB6 SB7 SB8 SB9 SB10 

Average of 
recalled 
elements 

R1 1 1 0 1 1 1 1 1 1 1 90% 
R2 1 1 0 1 1 1 1 1 1 1 90% 
R3 1 1 1 0 1 0 1 1 1 1 80% 
R4 0.5 0 0.3 0.5 0 0 0 0.5 0 0.5 23% 
R5 1 1 0 0 1 1 0 0 0 1 50% 
R6 1 1 1 1 1 1 1 1 1 0 90% 
R7 1 1 1 0 1 1 1 1 1 1 90% 
R8 1 1 1 1 1 1 1 1 1 1 100% 
R9 0.5 0.5 0 0 0.5 1 1 0.5 1 0.5 55% 
R10 1 1 1 1 1 1 1 1 0 0 80% 
R11 1 1 1 1 1 1 1 0 0 1 80% 
R12 1 1 0 1 1 1 1 1 1 1 90% 
R13 1 1 1 1 1 1 1 1 1 1 100% 
R14 1 1 1 1 1 1 1 1 1 1 100% 
R15 1 1 1 0 1 1 1 1 0 0 70% 
R16 0 1 0 1 0 1 1 1 1 1 70% 
R17 0 0 1 1 1 1 0 0 0 0 40% 
R18 0 0 1 0 1 1 1 1 1 0 60% 
R19 1 1 1 1 1 1 1 1 1 1 100% 
R20 0.5 1 1 0.5 1 1 1 0 0 0.5 65% 
R21 1 1 1 1 1 1 1 1 1 1 100% 
R22 1 1 1 1 1 1 1 1 0 0 80% 
R23 0 1 0 0 1 1 1 0 1 1 60% 
R24 0.5 1 1 1 1 0 1 0 0 0 55% 
R25 0 1 0.3 0.3 0.5 1 1 0.3 0 0.3 47% 
R26 0.6 1 1 0.3 0.6 0.3 0 0.6 0 0.6 50% 
R27 1 1 1 1 1 1 1 1 1 1 100% 
R28 1 1 0 0 1 1 1 1 0 0 60% 
Total8 (%) 74% 88% 66% 63% 88% 87% 86% 71% 57% 62%   

 

 

                                                        
8 Total of requirement elements recalled by each subject. 
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Table 9:  Recall based on visibility of Concepts from Problem Domain - MA. 

Domain 
Elements SB1 SB2 SB3 SB4 SB5 SB6 SB7 SB8 SB9 SB10 

Average of 
recalled 
element 

C1 0 0 1 1 1 1 1 0 1 0 60% 
C2 1 0 0 0 0 0 0 0 0 1 20% 
C3 1 1 1 1 1 1 1 1 1 1 100% 
C4 1 1 1 1 1 1 1 1 1 1 100% 
C5 0 1 1 0 1 1 1 0 1 0 60% 
C6 1 1 1 1 1 1 1 1 1 1 100% 
C7 1 1 1 1 1 1 1 0 1 1 90% 
C8 1 1 1 0 1 1 1 1 1 1 90% 
C9 1 1 0 1 1 1 1 1 1 1 90% 
C10 0 0 0 0.5 0.5 0 0.5 0 0 1 25% 
C11 1 0 1 1 1 1 1 1 1 1 90% 
Total9 (%) 73% 64% 73% 68% 86% 82% 86% 55% 82% 82%   

 

Table 10:  Recall based on visibility of Concepts from Problem Domain - MA. 

Domain 
Elements SB1 SB2 SB3 SB4 SB5 SB6 SB7 SB8 SB9 SB10 

Average of 
recalled 
element 

A1 1 1 1 1 1 1 1 1 1 1 100% 
A2 1 1 0 0 0 0 0 0 1 0 30% 
A3 1 1 1 1 1 1 1 1 1 1 100% 
A4 1 0 1 1 0 0 1 1 1 1 70% 
A5 0 0 0 1 0 0 1 1 1 1 50% 
A6 1 1 0 0 1 1 1 1 0 1 70% 
A7 0.5 0.5 1 1 0.5 0.5 0.5 1 1 1 75% 
A8 0 1 1 1 1 1 1 1 0 0 70% 
A9 1 1 0.5 0 1 1 1 1 0 1 75% 
A10 0 1 1 1 1 1 1 0 0 0 60% 
A11 1 1 1 1 1 1 1 1 1 1 100% 
A12 0 0 0 1 0 1 1 1 1 0 50% 
A13 0 1 1 1 1 1 1 1 1 1 90% 
A14 0 0 1 1 1 1 1 0 0 1 60% 
A15 0 1 1 0.5 1 1 0.5 0 0 1 60% 
A16 1 1 1 1 1 1 1 0 0 1 80% 
Total10 (%) 53% 72% 72% 78% 72% 78% 88% 69% 56% 75% 

                                                        
9 Total of conceptual elements recalled by each subject. 
10 Total of process elements recalled by each subject. 
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18.  Appendix J: Informed Consent Template  
 

PARTICIPANT INFORMATION SHEET 

 

Do Requirements Analysts Focus on Domain Model Fragments during Elicitation? 
A Confirmatory Study. 

 
You are invited to participate in a confirmatory research study conducted by Cyrille 
Guemnen Kamdem, from the Universidad Politécnica de Madrid. Please take as much time 
as you need to read the information sheet. You will be given a copy of this form. 
 
We are asking you to take part in a research study because we are trying to learn more about 
the ability of requirement analysts to identify domain model elements. More concretely: is 
the visibility of a particular element in a problem domain different from analyst to 
analyst? 
 
Your participation is voluntary and would consist of: 
 

1. Listen an audio report about customer needs and use of particular software 
“Messaging App”. 
 

2. Take a knowledge test about the “Messaging App”. 
 

3. Fill a Demographic survey. 
 
The session will take approximately 30 minutes hours and the location will be determined 
according to your preference. It may be conducted in a meeting room (UPM – Campus 
Montegancedo) or any private and quiet place you will be comfortable with. 
There are no anticipated risks to your participation and there are no direct benefits to 
you for taking part in this study. 

If you have any questions about this research study, please feel free to contact the 
Principal Investigator, Cyrille Guemnen Kamdem or Faculty Advisor, Oscar Dieste: 

 

 

Cyrille Guemnen Kamdem 
Universidad Politécnica de Madrid 
cyrille.guemnenk@alumno.upm.es 
(+34 634 924 732) 

Oscar Dieste 
Grupo de Investigación de Ingeniería del 
Software Experimental 
Universidad Politécnica de Madrid 
odieste@fi.upm.es 
(+34 619 255 259) 
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INFORMED CONSENT 

 

Principal Investigator Cyrille Guemnen Kamdem 

Research Study Do Requirements Analysts Focus on Domain Model Fragments 
during Elicitation? A Confirmatory Study. 

Research Center Grupo de Investigación de Ingeniería del Software Experimental 

Information provided by Cyrille Guemnen Kamdem 

 
Date  

Participant Name  

 
 
 
1. I declare that I have read the Participant Information Sheet on the above 

study.  
2. I have been given a copy of the Participant Information Sheet and a copy of 

this Informed Consent, dated and signed. I have been explained the 
characteristics and the objective of the study, as well as the possible 
benefits and risks of the same. 

3. I have had the time and opportunity to ask questions and raise the doubts I 
had. All the questions were answered to my satisfaction. 

4. I have been assured that my data will be kept confidential. 
5. The consent I give voluntarily and I know that I am free to withdraw from 

the study at any time of it, for any reason and without having any effect. 

 
 
I GIVE  My consent to participate in the proposed study I DO NOT GIVE  
 
I GIVE  My consent to anonymize my samples. I DO NOT GIVE  
 
Signed in duplicate, leaving me with a copy, 
 



83 | P a g e    

 
 

Date. Signature of participant 

 

"I state that I have explained the characteristics and purpose of the study and its potential 
risks and benefits to the person whose name appears above. This person grants his consent 
by means of his signature dated in this document". 

 
Date: 
 
 

Cyrille Guemnen Kamdem 

 

Signature of the Principal Investigator.  
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19.  Appendix F: Measurements _ Mapping table 
 

(Measurements _ Mapping table _ {(C, P, R) x Q.}) 
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R
9         *                                                                               

R
1
0 

                             *                                                         

R
1
1 

                    *                                                                   

R
1
2 

                                                              *                         

R
1
3 

                        *                                                               



85 | P a g e    

 
 

R
1
4 

                                          *                                             

R
1
5 

                        *                                                               

R
1
6 

                                                                *                       

R
1
7 

                                  *                                                     

R
1
8 

                                  *                                                     

R
1
9 

                          *                                                             

R
2
0 

                          *                                                             

R
2
1 

                                                                  *                     

R
2
2 

                          *                                                             

R
2
3 

                                                                    *                   

R
2
4 

                                  *                                                     

R
2
5 

            *                                                                           

R
2
6 

                                        *                                               

R
2                                                   *                                     



86 | P a g e    

 
 

7 

R
2
8 

                      *                                                                 

C
1 *                                                                                       

C
2       *                                                                                 

C
3                                               *                                         

C
4     *                                                                                   

C
5       *                                                                                 

C
6                                     *                                                   
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