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Abstract— In the narrowly interpreted software development 
processes, most companies use already proven, partially 
standardized rivalling models. However, these programming-
centered development models do not fit very well with the more 
broadly interpreted models of product management processes. 
This article provides a systematic overview of current issues in 
research focusing on the human aspects: in what way cognitive 
processes can co-evolve with software and infocommunications 
devices. 
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I.  INTRODUCTION 

From the beginning, the field of the human-computer 
interaction (HCI) area was defined as a multidisciplinary 
scientific discipline. This resulted in an explicit recognition in 
the 80’s, that distinct perspectives and competencies are 
required for making a functional, usable, universally accessible 
computer system to humans. For this purpose, qualified experts 
in computer science and software engineering areas started to 
work together with other specialists, who had knowledge in 
behavioral sciences to create interdisciplinary teams as 
essential criteria for usable systems. One promising new 
approach is the cognitive infocommunications, which has 
emerged as a synergic combination of the research areas of 
infocommunications and cognitive sciences [1, 2]. Another, 
more wide-spread interdisciplinary phenomenon is user 
experience (UX), however its definition is not unified yet [3]. 
According to the rising of these approaches, nowadays, the 
appearance of user-centered design techniques is quite 
important to develop usable graphical user interface in 
interactive infocommunication systems with adequate user 
experience. However, the biggest problem is that the 
importance of this recognition is not yet reflected in software 
engineering methods. [4]. 

II. BACKGROUND FOR SOFTWARE DEVELOPMENT 

A. Background for software development 
The process of software development has taken different 

routes at different times in the past, which effects the 
adaptability of the user-centered aspects and applied 
methodologies as well. In practice, there are a plenty of 
traditional, idealized software development models for the 
companies, which can be grouped into four basic categories 

according to Mohapatra. There are the code and fix, the 
waterfall, the evolutionary and the spiral variations, that need 
to be distinguished. [5] 

In the past, requirements were fully known, so the 
development processes primarily involved only coding and 
fixing activities. At that time, the projects were typically 
connected to a science or an engineering application and the 
developer was also the user of the software [6]. As time passed, 
this code and fix typed model turned out to be highly 
inadequate, so the penetration of the information technology 
and the changes in the software development environment 
needed a more systematic way to develop software products. 

Influenced by the development processes in the famous air 
defense software project (called SAGE) Benington [7], Rosove 
[8] and Royce [9] proposed the waterfall model of the software 
development process. In this model, the development phases 
are connected to each other in a cascade sequence, where the 
following step can only be started if the previous individual 
phase is completed [10]. This development solution has 
become the basis for most software acquisition standards for a 
few years in government and industry, but its biggest 
disadvantage was the emphasis on fully elaborated documents 
as completion criteria for almost every phase (mostly in 
requirement analysis and system design, which does not work 
well during the development of interactive end-user software). 
[11] 

Therefore, the evolutionary model allows concurrent 
activities and quick feedback by developing a working model 
of the software, that could be presented to the customer to 
create system with the appropriate functionality [12]. This 
method can be implemented using the incremental approach or 
prototyping. The spiral model illustrates the software 
development process as a spiral (a series of non-consecutive 
activities). The spiral represents the core development activities 
of the software process in each round. This was the first 
approach with more emphasis placed on risk analysis. [13] 

So in the past decade, a number of new ideas have emerged 
on the software development processes. All of these new, non-
traditional development approaches (like component-based 
software development [14], win-win spiral model [15], or 
rational unified process [16]) are iterative and incremental with 
an extra view to complying with changing user requirements, 
but lately, the most widespread method is the agile 
development process. This trend is practically a response to the 

8th IEEE International Conference on Cognitive Infocommunications (CogInfoCom 2017) • September 11-14, 2017 • Debrecen, Hungary

978-1-5386-1264-4/17/$31.00 ©2017 IEEE 000243



accelerating technology and market development. The new 
methodology and its tools (such as Scrum, Kanban, or eXtreme 
Programming) are much more focused on market changes, 
continuous communication with customer and feedback on 
how to handle the development direction more flexible than 
earlier models. [17] 

B. Software quality standards 
In recent years, software have become extremely important 

for the companies from a business point of view, so software 
quality was of great interest for stakeholders. Nowadays, 
software products should have a great level of user 
convenience, quality and utility too. In order to meet these new 
requirements, there are different ISO standards and 
certifications that are accepted by customers [18]. In software 
engineering, there is always an intention for finding better 
techniques and methods to ensure the best quality at reasonable 
cost, driven by external market forces. For example, the system 
and software quality model of ISO/IEC 25010:2011 has eight 
attributes defined for measuring the quality in a structured set 
of characteristics and sub-characteristics: functional stability, 
performance efficiency, compatibility, usability, reliabilityy, 
security, maintainability, portability. (The predecessor of this 
standard was the ISO/IEC 9126:1991, and it defined six similar 
dimensions.) These attributes can be used in the assessment of 
the quality of the software, but they themselves do not give 
guidance for the developing processes. 

There are a plenty of other ISO standards that could be used 
by companies. The quality management system requirements 
are defined in the ISO 9001 standard. The main goal of this 
document is to satisfy customer needs, which is a basis for 
developing a quality software product [19]. Another regulation 
for software lifecycle processes is the ISO/IEC 12207 
international standard, which defines all the tasks required for 
developing and maintaining software [20]. Furthermore, there 
is the Software Process Improvement and Capability 
Determination standard (ISO/IEC 15504), which gives 
technical documents for computer software development 
processes and related business management functions. [21] 

 

 

Fig. 1. Development methods and quality systems in the life of the software 
companies 

 

Fig. 2. The appearance of the UX aspects in the life of software companies 

III. RESEARCH QUESTIONS 

Although software companies can be grouped by many 
predefined criteria (like the company formation, size, income, 
type and function of the produced software), in this research it 
is more relevant, that what major groups can be distinguished 
according to the development models and the quality systems 
applied by them (Fig. 1). 

Another central research question is how the user-centered 
aspects appear during the development processes in the life of 
the software companies; which participant of the organization 
is involved (Fig. 2). 

In recent years, user experience design and human factors 
have become key components in many business models, but 
there are still technology companies for which these factors do 
not play a central role in the organization's life. The lack of 
taking into account the human factors is a serious problem in 
connection with the wide acceptance and application of 
different user-centered methodologies. For this reason, there 
are models developed to determine the maturity of 
organizations along different subdimensions associated with 
UX. In this model, the six key indicators of an organization’s 
UX maturity are the followings [22]: 

(1) UX involvement timing in the design and development 
process. 

(2) UX competence and connecting resources in the 
organization or the ability to bring those in as quickly 
as needed. 

(3) The use of appropriate techniques to obtain and 
understand user input and adequate evaluation to 
capture UX design. 

(4) UX acceptance (value and necessity) in the leadership 
and in the whole culture of the company from a 
business perspective. 

(5) The integration degree of UX with other processes to 
create the user experience of the products by the 
individuals in the organization. 

(6) Design thinking is a natural part of the organization to 
drive consistent customer experience. 
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Fig. 3. The stages of UX Maturity Model (showing three of the six key indicators of the UX maturity [22]) 

Knowing and defining an organization’s UX goals and its 
level of maturity can guide decisions ranging from where an 
organization seeks help (by hiring UX experts), to what 
processes they use and implement, and it could be useful in 
decision making [23]. Thus, the subject of this study is also to 
determine the level of the different companies according the 
assessment of UX maturity model. 

IV. RESEARCH IN PROGRESS 

The aim of the research in progress is to deepen the 
knowledge of the production process of different types of 
software products, including the detailed examination of how 
user-centered aspects are used in software development 
practice. 

A. Methods 
The current practice of software companies (applied 

models, the integrity of methods of usability and user 
experience) are studied by conducting interviews. A research 
done on a sample of 15-20 professional leaders is a good 
starting point for getting to know the real practice of companies 
and the attitude of the respondents toward the topic. 

This comparative, exploratory, qualitative research is 
carried out with UX experts or (in case of their absence) with 
development or project leaders. 

B. Preliminary results 
As a global trend, large companies in the software market 

are already using agile in development, while the small and 
medium-sized businesses have recently implemented these 
methodologies (or these project management tools are just 
being implemented right now). Agile (developed in the 2000s) 

is a novel, quality-focused development approach that builds 
on co-operation. 

Although this trend may not necessarily apply in all areas, 
and cannot be observed for all companies, it well fits especially 
software companies with the right size, skills and organization 
maturity. Some comparative examples of these differences are 
listed below: 

There is a company which works with its own methodology 
in the development of software products and that is uniformly 
used for all release. In the beginning it meant the use of the 
waterfall model, which expanded with different iteration 
phases to move to the agile direction. According to the 
interviewee, the design is less emphasized in agile 
methodology, which gives place for more efficient work, but 
the management is uncertain about the exact outcome. 
Therefore, the practical solution is to balance the two 
methodologies during the development to find the optimum 
between efficiency and predictability. 

On the other hand, at another company, developments have 
been carried out applying only agile. The interviewee cannot 
imagine working with other methodologies, as he believes it is 
the only possible way to implement user-centered design, due 
to traditional models are much less supportive in point of 
development. 

In the sample, there is a company where the users are 
involved in design, development and testing phase during the 
product development process, within the framework of an 
online focus group. The 10-member product manager group 
dealing with user experience at the organization ensures the 
continuous interaction with users throughout the development. 
In another company there is a 3-member professional UX team 
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for this purpose who supports developer's work in predefined 
areas in order to ensure the user-centered aspects. 

Full presentation of the obtained results is possible across 
multiple dimensions, as there are further differences, for 
example in regard to the selection of the used methodologies or 
the number of users involved during development, but of 
course the size of the group of employees deal with user 
experience and usability and the tasks they perform are quite 
different in the various organizations. 

C. Further reasearch 
In addition to the interviews, we also focus on how 

particular UX methods can be useful in software development 
processes. As a model for this further research question, we 
examine the ergonomic quality and usability of the specific 
software by eye-tracking based empirical series of experiments, 
proven the cost-effective integration of the method into the 
development processes by exploring its limitations and 
possibilities. 

In quality standards, the usability of software products and 
the general dimensions of software testing cannot be measured 
directly, it can be determined with usability factors (like 
efficiency, number of errors). 

The usability factors and the quantitative data generated 
during the eye-tracking experiments allow us to measure the 
usability and user experience quantitatively, thus making it 
possible to compare the efficiency of standard and eye tracking 
supported software development processes. 

CONCLUSION 

According to the preliminary expectations, the development 
takes place along different steps in every company, which only 
partially resemble to the software life-cycle models defined in 
literatures, as they are often supplemented with specific 
activities and agile elements. 

Overview and synthesis of the various UX practices are 
useful for future decision-makers of different (not only 
software related) companies, and a systematic overview of the 
methodologies used in the software market is also novel from a 
scientific point of view.  

In addition, the laboratory research contributes to the 
applicability of usability studies from economics-related 
aspects with return calculations. 
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