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ABSTRACT 
The effective communication of the requirements influences the success 
of software development projects. Achieving effective communication 
of the requirements is difficult due to the involvement of several 
persons with different roles, skills, knowledge and responsibilities. 
Although many studies analyze the communication between clients and 
system analysts, they do not focus on the communication within the 
development team. In this research, we propose the creation of a set of 
artifacts and models to support the communication of requirements. We 
will base our proposal on the different perspectives of the team 
members according to their experience in the artifacts and models 
adopted in the development process within their organization. We will 
follow a methodology based on Design Science Research guidelines, 
which will guide us through the creation and evaluation of the artifacts 
and models to solve problems with the communication of requirements. 
Our goal is to improve the communication of requirements between the 
members of a development team, reducing the loss of requirements 
information during the execution of the software project. 

Categories and Subject Descriptors 

D.2.1 [Software Engineering]: Requirements/Specifications – 
Methodologies, Languages. D.2.7 [Software Engineering]: 
Distribution, Maintenance, and Enhancement – Documentation.  

General Terms 
Documentation, Experimentation, Human Factors, Standardization. 

Keywords 
Effective Communication – Model experience assessment – 
Requirements Engineering Process – Requirements Communication – 
Design Science Research.  

1. INTRODUCTION  
Requirements engineering is a process that aims at identifying the 
stakeholders and their needs, and documenting them in a way that 
enables the analysis, communication and subsequent implementation 
and maintenance of a system [20]. Coughlan and Macredie [5] highlight 
that the requirements engineering is a difficult process because of the 
high complexity, vastness and volatility of the requirements. In this 
sense, requirements engineering is an important factor for the success of 
software development projects [14]. The cost and quality of the 
software depends critically on appropriate requirements engineering [3].  

During the requirements engineering process execution, clients must be 
able to communicate their needs to the requirements analysts while the 
latter need to be able to communicate these requirements clearly and 
effectively to all of the other members of the development team. An 
effective communication of requirements is essential in all software 
projects [21] since there is a need for understanding the information 
throughout the software development process cycle.   

Requirements engineering is crucial for the success of the project. 
Problems in requirements engineering can lead to serious consequences 
during the software development lifecycle [12]. Therefore, many 
measures have been proposed to ensure the quality of the software 
requirements specification [16]. In that context, Mund et al. [16] argue 
that the requirements specification document is the basis for the 
communication between the stakeholders in the requirements 
engineering. However, Liskin [11] states that this document can not be 
the only means of requirements communication, since each member 
from the development team has different information needs to perform 
his/her activities within the project. 

Several researches are concerned with the requirements communication 
between client and analyst context [4][5][18]. However, these 
researches do not check the requirements communication among the 
development team of a software project. Therefore, to support improved 
requirements communication between the members of a software 
development team, this research proposes the creation of a method to 
assess the experience of development team members (Team Model 
eXperience - TMX) concerning the artifacts and models they use for 
communicating requirements during the software development project. 
This research also intends the creation of a set of artifacts and models to 
support the requirements communication based on the perspectives of 
development team members, such as developers, architects, testers, 
designers and others.  

We defined the following research questions: RQ1: What are the main 
problems found by software development team during the 
communication of requirements? RQ2: Do the different role within the 
software development team have different needs regarding the 
requirements communication? RQ3: What are the most adequate 
artifacts and models for software development team during the 
requirements communication? RQ4. Which are the most frequently 
used artifacts and models by software development team during the 
requirements communication? RQ5. How does each member of the 
software development team think and feel about the artifacts and 
models they use during the requirements communication? 

This paper is organized as follows: Section 2 presents the work related 
to the requirements engineering process, requirements communication 
in the development process, related work on User eXperience (UX) and 
Developer Experience (DX), and the contribution of the research to the 
state of the art. Section 3 presents the research proposal, the 
methodology to be employed for achieving the research goals and the 
threats to validity for this research. In Section 4, we present the current 
progress of the research to achieve the results. Finally, Section 5 
describes the expected contributions. 

2. RELATED WORK 

2.1 Requirements Engineering Process 
The main goal of the requirements engineering process is to find 
requirements with quality that can be implemented in software 
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development. The requirements engineering is a process with the 
purpose of identifying the needs of users and documenting them in a 
way that it enables their analysis, communication and subsequent 
implementation [17].  

The main artifact within the process requirements engineering is the 
requirements specifications document, which is a formal statement of 
requirements for the stakeholders. Such document provides the basis for 
the requirements analysis, requirements validation by the stakeholders, 
definition of what designers have to build, and verification if what was 
requested was properly developed at the time of delivery [17].  

Although the requirements engineering is a well-established discipline, 
with a range of proposed approaches, techniques and tools [6], still 
there are many difficulties involved. Reasons behind these difficulties 
include that requirements engineering is complex by nature, because 
this is an interdisciplinary area in software development process that is 
driven by uncertainty and is therefore highly volatile and complex [13]. 
Additionally, the requirements process involving several views, roles, 
responsibility and goals for its implementation [19]. According to 
Méndez Fernández et al. [15], critical requirements engineering 
problems are related to communication issues and to incomplete/hidden 
or underspecified requirements. 

2.2 Requirements Communication 
Al-Rawas and Easterbrook [1] describe a field study regarding the 
communication of problems between the stakeholders in the process of 
requirements engineering within a software development project. Their 
results show that organizational and social issues have great influence 
on the effectiveness of the communication activities. The authors point 
out that the end users have difficulty in understanding and validating the 
requirements because of the notations used. Furthermore, software 
practitioners reported that the use of ratings that are understandable by 
clients (and often the use of natural language) create long documents 
and bring ambiguity. To deal with these problems, the development 
team makes use of face-to-face communication with the systems 
analyst. 

Tu et al. [22] state that the use of more transparent requirements 
documents (i.e. with greater visibility of information to stakeholders) 
can contribute to a more effective communication. The concept of 
"Transparency" suggested by the authors is used to convey the sense of 
visible and open information to those who participate and need it. The 
documents transparency cited by the authors is based on three attributes: 
accessibility, understandability and relevance. Accessibility is the 
degree to which stakeholders can obtain information. Understandability 
is defined as the degree to which that information can be comprehended 
with prior knowledge.  Relevance is the degree to which the information 
obtained by the stakeholders answers their questions. 

The authors conducted an experiment with students and software 
practitioners who used two types of requirements documents with 
different levels of transparency. The result of the experiment conducted 
by Tu et al. [22] showed that there is evidence that the transparency 
based on accessibility attributes, comprehensibility and relevance can 
help evaluate the effectiveness of the documents as a form of 
communication. Therefore, it supports the theory that a higher 
transparency of requirements documents leads to a more effective 
communication.  

Bjarnason et al. [2] report the results of an exploratory case study to a 
deeper understanding of the causes and effects of requirements 
communication failures in a software project. To do this, they applied 
semi-structured interviews with nine practitioners in a large software 
company. As a result of the study, they found four main factors that 
affect the communication of requirements: scale, temporal aspects, 
common perspectives and decision structures. The results also showed 
that the requirements communication failures lead to failure to meet the 
client’s expectations, quality issues and wasted work effort. 

Liskin [11] conducted a study in order to verify how requirements 
artifacts such as specifications, diagrams or user stories, can support 
activities related to requirements communication and requirements 
engineering. To do this, they also applied interviews with twenty-one 
practitioners in order to check how the artifacts were used by team 
members with different functions and different requirements 
informational needs. The interviews showed that a variety of artifact 
types is often required to successfully perform a software project. At the 
same time, using multiple artifacts can cause problems like manual 
translation effort and inconsistencies. 

2.3 UX and DX 
Many researchers have been concerned about the user experience. 
Consequently the studies in the User eXperience (UX) field are 
increasing. Fagerholm and Munch [8] define UX as a concept which 
captures how people feel about products, systems and services. 
According to the ISO 9241-210 [9] UX is the perception and answers of 
a person resulting from the use or anticipation use of a product, system 
or service. UX seeks to understand what the user speaks or thinks about 
a product, system or service. For instance, the user may report what was 
easy to use, what was confusing or whether it exceeded his/her 
expectations [23]. 
A similar concept to UX is the Developer Experience (DX) which is 
influenced by the "user experience" (UX) concept. DX aggregates 
relevant aspects, is intuitive, and helps organizations analyze, design or 
improve products or services. DX aims to help practitioners to better 
understand, analyze, design and improve the project environment with 
respect to the perceptions and feelings of the developers [8]. DX 
consists of checking how the developers think and feel about their 
activities within their work environments. According to Fagerholm and 
Munch [8], improving the developer experience can cause a positive 
impact on the software development project. 

With the results achieved with the preliminary research of related work, 
we noticed that current work are more concerned with engineering 
requirements at the client and analyst level, not verifying what is the 
best way to communicate the requirements to the software development 
team. Considering such research gap, this paper proposes the creation of 
a set of artifacts and models to support the requirements 
communication, based on the perspectives of the members of the 
development team (e.g. architects, testers, designers, others) in order to 
increase the effectiveness of the communication throughout the project 
life cycle (i.e. analysis, design, development, testing and maintenance).  

To achieve the improvement of the artifacts and models used by 
members of the development team for reporting requirements, we will 
elaborate an evaluation of the artifacts and models experience by 
members of the development team (Team Model eXperience - TMX), 
influenced by UX concepts and DX. By doing so, we intend to gather 
the strengths and weaknesses of these artifacts and models, identifying 
the needs for each role to perform the activities within the development 
process. 

3. RESEARCH GOAL 
Our proposed solution will deal with two aspects: (a) the evaluation of 
the experience of the members of the software development team within 
a project regarding the creation, validation and use of artifacts and 
models for the communication of requirements during the development 
cycle; and (b) the improvement of the effectiveness of communication 
of system requirements between the members of the software 
development team within the project, by proposing artifacts and 
perspective-based models.   

The first aspect is based on the concepts of UX and DX, which are 
concerned with the evaluation of the end-user and developers 
experience in isolation and with regards for the product, systems and 
services. In this sense, our proposal seeks to create an assessment of 
artifacts and models experience by the development team (Team Model 



eXperience - TMX) regarding the creation, validation and use of the 
information generated from the requirements specification. 

The second aspect is derived from the results presented in the works of 
[1], [2], [11] and [22], which state that both end users and software 
professionals have difficulties regarding the validation and 
understanding of the information generated from the requirements 
specification. In this sense, our proposal seeks to create artifacts and 
models that support the specification of requirements based on the 
perspectives of the consumers of this information. 

As a final result, we intend to evaluate the experience of the team 
members regarding the use and maintenance of this information on 
software projects as well as develop a set of artifacts and models to 
support the requirements communication based on perspectives. These 
artifacts and models aim to support the creation, evaluation and 
distribution of documents generated in the requirements specification. 

3.1 Methodology 
For the development of this research, we will apply a methodology 
based on the guidelines of the Design Science Research method [24]. 
Design science is the design and investigation of artefacts for useful 
purposes [24] as illustrated in Figure 1.  

 

Figure 1. Framework for design science [24]. 

The social context (at the top of Figure 1) contains the stakeholders who 
may affect the project or may be affected by it. In our research context, 
the stakeholders are the members of the development team.  

There are two types of research problems that can use the Design 
Science method: 1) designing an artifact to improve a problem in a 
given context and 2) answering questions about artifacts in a given 
context, as illustrated in Figure 1 (middle part). The knowledge context 
(the bottom of Figure 1) provides the theories existing about science 
and engineering, frameworks, instruments, constructs, models, methods 
and artefacts used in the develop/build phase. 

The methodology used in our research is illustrated in Figure 2. It 
shows how we design and evaluate artifacts in our given context. In this 
research, we will explore the two types of problems. First, we will 
answer questions about problems that occur with the use of artifacts and 
models used in communicating requirements within development teams. 
To do this, we will use the TMX assessment and then we will create 
artifacts and models in order to improve this problem during software 
development.   

Based on the Design Science approach, we aim to improve 
requirements communication in software development teams through 

artifacts and models, making them customized to the teams’ needs in 
order to have a more effective requirements communication. 

3.1.1 Stage 1 
To identify gaps in the state of the art to propose new research 
opportunities, we adopted the first stage of the investigation of the 
problem within the methodology presented in Figure 2. 

We performed an exploratory research regarding communication 
problems of requirements in software development projects. We 
selected relevant work in the area. As a result of this research, we obtain 
a set of initial works to be used as basis in the application of the 
Snowballing method. To select these papers, we used Google Scholar as 
it is a good alternative to avoid bias [25]. We applied the Forward 
Snowballing technique to search for papers citing our initial list of 
studies as a reference and Backward Snowballing to search for new 
papers in our list of references [25].  

 

Figure 2. Research Methodology. 

3.1.2 Stage 2 
To support the development and validation of TMX, the second stage of 
the methodology presented in Figure 2 will be adopted.   

In the first activity, we will conduct a systematic mapping of the 
literature (SML) [10] to identify and analyze issues on the experience of 
the members of the development team regarding the creation, validation 
and use of information generated from the requirements specification. 
This SML will also identify features of other artifacts and models used 



for the requirements communication within the development teams. 
Simultaneously, we will execute a survey with professionals working in 
software development industries. This research will aim to find which 
artifacts and models are used by development teams for communication 
requirements, and which problems related to reporting requirements are 
faced by development teams. This information will be used as basis for 
development of new artifacts and models. After that, we will create the 
initial proposal of the experience of the members of the development 
team evaluation (Team Model eXperience - TMX) regarding the 
artifacts and models used by them for communicating requirements 
during the software development project. Then, we will conduct a 
feasibility study with software development teams using artifacts and 
models for communicating requirements, in order to assess the 
feasibility of using TMX and improve it. Depending on the outcome of 
the feasibility study, if needed, we will evolve TMX. Finally, we will 
recheck its feasibility until we find evidence that it is feasible. To verify 
TMX’s feasibility, we will create minimum requirements for the 
validation of artifacts and models. 

3.1.3 Stage 3 
To develop of a set of artifacts and models to support the requirements 
communication based on the perspectives of the members of the 
development team, the third step of the methodology presented in 
Figure 2 will be adopted. Initially, we will perform case studies [26] in 
different software development companies, where we will apply the 
TMX and carry out interviews. These interviews will seek information 
regarding the experiences of the development team members on the 
artifacts and models used within the company to support the 
communication of requirements during the software project life cycle. 
After that, we will analyze the collected data to verify the negative and 
positive aspects of the used artifacts and models per role within the 
development team. With the analyzed data, we will suggest 
improvements in the artifacts and models applied in business. After that, 
we will be proposed new artifacts and models based on the data 
analysis. This proposal will be presented to the participating companies 
and will be applied again to TMX to evaluate the development team’s 
experience in the new proposed artifacts and models. 

3.2 Threats to Validity 
In every empirical study, there are threats that can affect the quality of 
the results [7]. The main threats to validity considered during the 
execution of the studies from this research are: 

(1) The differences between the subjects with regard to experience: The 
subjects may have different experience with the artifacts and models 
used in the requirements communication inside the organizations. 
To mitigate this threat, we will distribute the subjects by roles. 

(2) Representativity of the subjects: the members of the selected 
development teams participating in the studies will be part large 
software development companies in the state of Amazonas (Brazil). 

(3) Requirements communication: this research will be developed for 
the communication of requirements that were previously elicited. It 
will not focus on the techniques and results of the requirements 
elicitation phase with the client. 

(4) The creation of the search string for the systematic mapping study: 
to identify synonyms for the creation of the search string, we will 
conduct an exploratory research applying the snowballing technique 
to collect the most relevant work in the area. By doing so, we will 
identify the keywords that can compose the search string. In 
addition, we will conduct tests to verify the adequacy of the search 
string on various digital libraries, checking if it returns the baseline 
papers identified on exploratory research. 

(5) Inaccuracy in the extracted data and errors in the inclusion and 
exclusion of the papers: papers extraction and classification will be 
conducted by two researchers. The Kappa statistical test will be 
employed to assess the level of agreement between the two 

researchers. After that, we will carry out meetings to resolve 
discrepancies. 

4. Current Research Status 
The research started in March 2015, the first stage of the research 
problem was carried out using the Forward Snowballing and Backward 
Snowballing techniques. Currently we will start a systematic mapping 
within step 2 from our methodology to create TMX. This will assist the 
identification and analysis of the issues on the experience of the 
development team members regarding the creation, validation and use 
of information generated from the requirements specification. By doing 
so, we will identify a theoretical basis for the development of new 
artifacts and models. 

5. EXPECTED CONTRIBUTIONS 
This paper presents an initial proposal for this research that aims to 
develop a set of artifacts and models to support the requirements 
communication based on the different perspectives of development 
team members. To do so, we will conduct an evaluation of development 
team members regarding their experience on creating, evaluating, using 
and maintaining the resulting materials from requirements specification 
in order to improve the artifacts and models used for the requirements 
communication. At the end of this research project, we expect to 
achieve the following results:  

 To identify the main documents, problems and improvement 
opportunities regarding the communication of requirements for 
software development;  

 To identify the informational needs of requirements for each role 
inside the software development team; 

 To create an method to evaluate the experience development team 
members regarding the creation, validation and use of artifacts 
and models used for the requirements communication during the 
development cycle; 

 To define a set of artifacts and models to support the requirements 
communication based on different perspectives of the members of 
the development team;  

 To decrease the time to clarify the incomplete/hidden or 
underspecified requirements. 

 To decrease the time with rework and product fails due to 
requirement communication problems during the development 
cycle; 

We expect that software development organizations employ TMX to 
check the experience of their development teams in the artifacts and 
models used for the communication of requirements within a project. 
Also, by doing so, we expect that these companies get an overview of 
what to improve in their artifacts and models and, therefore, increase 
the chances of success of their software projects. 
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