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resumo Como um processo inerente à área de Interação Humano-Computador (HCI), 

a Investigação em Experiência do Utilizador (UX Research) pode ser vista 

como uma estratégia de apoio ao desenvolvimento de produtos digitais 
quando princípios de usabilidade e acessibilidade são utilizados para 
impulsionar a abordagem adoptada. Práticas e estratégias baseadas na coleta 
de dados relativos à experiência do utilizador podem facilitar a geração de 

inputs para impulsionar desenvolvimento de produtos digitais bem como 
suportar a defesa de requisitos. Neste contexto, esta investigação está 
centrada na observação do processo de UX Research no desenvolvimento do 
novo portal web da Universidade de Aveiro com o objetivo de compreender 

como a prática da Investigação em UX pode apoiar a abordagem 
metodológica utilizada, no que diz respeito ao suporte de requisitos, 
identificação de tipologias de problemas da interface, e recolha de informação 
para a melhoria contínua do desenvolvimento do Novo Portal da Universidade 

de Aveiro (UA). Para este fim, foi utilizada uma Metodologia Mista, Quali-
quantitativa fundamentada na estrutura de Grounded Theory, em que parte-se 
do processo indutivo da observação dos dados, delimitado à observação da 

nova Área de Notícias do portal web. O tratamento estatístico permitiu saber 
quais as fontes da UX Research com maior capacidade para levantar dados 
dos utilizadores finais, qual delas mais dá suporte aos requisitos, ajuda na 
identificação de tipos de problemas da interface, e apoia o desenvolvimento 

de soluções de produto. Como consequência do processamento de dados, 
esta investigação apresenta uma proposta de fluxo de Investigação em UX 
para apoiar a recolha de dados e motivar os envolvidos no processo para 
atender as necessidades e interesses dos utilizadores finais. 
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abstract As a process inherent to the HCI area, UX Research can be seen as a 

strategy that supports the development of digital products, namely when 

usability and accessibility guidelines are used to drive the approach adopted.  
Practices and strategies based on user experience can facilitate 
understanding the generation of inputs to drive the digital products 
development as well as support requirements. In this context, this research is 

focused on the observation of the UX Research process in the development of 
the new web portal of the University of Aveiro aiming to investigate how UX 
Research practice can support the methodological approach used, regarding 
requirements support, identification of typology interface problems, and 

collection of information towards the continuous improvement of the 
development of the University of Aveiro (UA) New Portal. For this purpose, a 
Mixed Methodology was used based on the Grounded Theory framework, by 
the inductive process of data observation, delimited to the observation of the 

new News area of the web portal. Data saturation allowed us to know which 
UX Research sources had more capacity to raise data from the end-users, 
support requirements, identify types of interface problems, and supply the 
development of product solutions. As a consequence of the data processing, 

this research presents a UXR flow proposal to support data collection and 
engage stakeholders with the end-user needs and interests. 
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Chapter 1 – Introduction 

It is publicly acknowledged that we live in a time when the information technology 

industry is advancing and manifesting new communication paradigms (Jenkins, 2006; 

Lemos, 2005; Peruzzini, Grandi, & Pellicciari, 2017). As part of this industry, 

programmers, developers, researchers, designers, and many other creative professionals 

perform a daily search to design interfaces that are increasingly intuitive, appealing, and 

enjoyable (Bailey, 1996; Cropley et al., 2011; Hassenzahl, 2016; Nielsen & Levy, 1994; 

Norman, 2004). The pursuit of the interface lies behind the system operation that needs to 

be useful, efficient, and effective to meet individuals' needs.  

This demand becomes continuous, because just as their interaction patterns change, so do 

the interfaces. Furthermore, it is necessary to be close to the end-users to follow these 

dynamics of transformation. Cultural differences, digital literacy, and ethnographic and 

environmental factors influence the way people interact with the New Information and 

Communication Technologies. Therefore, the problems of Human-Computer Interaction 

(HCI) stimulate the development of new research (Hassenzahl, 2016; D. Norman, 2010; 

Tullis & Albert, 2013). 

However, a digital product's interface problems can also be linked to how the organization 

establishes routines and resources. In this sense, HCI's scientific field has shown the need 

to develop this work with transdisciplinary teams, in which the areas of the teams cross 

each other. This synergy is one of the characteristics of the workspaces in an Agile1 

environment. The development iteration cycles take advantage of this transdisciplinarity 

and the search to meet the end user's needs (McPhee & Zaug, 2000; Hassenzahl, 2016). 

Giving voice to the individual and respecting people's uniqueness are premises cultivated 

since the era of the postmodernity. Furthermore, this practice de User-Centered Design 

(UCD) was established as an approach to relationships among stakeholders and offers an 

collaborative environment. Moreover, collecting information about the user and making 

 
1 It is a project management methodology. The term was popularized in 2001 when software development 
leaders published the Agile Manifesto. "It declared the following values: people over processes; products that 
actually work over documenting what that product is supposed to do; collaborating with customers over 
negotiating with them; and responding to change over following a plan." (MCKenna, D. 2016 p 16) 
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this user participate in the co-design process is not a simple mission (Farrell, 2017; Gray, 

2004; Loranger, 2014). The User Experience Research (UXR) has revealed a series of 

methodological approaches and tools to facilitate this work. Therefore, the collection of 

information and development requirements for digital products is a challenge for many 

organizations and an increasingly valued area. 

Within UXR approaches, User Testing methodologies emerge as an umbrella that houses 

several user research and product evaluation techniques, such as usability tests, 

accessibility tests, in-depth interviews, guerrilla testing, focus groups, and so many other 

procedures allow the collection of strategic information (Dam & Teo, 2020; Levy, 2015; 

Gray, 2004; Hartson & Pyla, 2012; Jeff & Chisnell, 2008; Soegaard & Dam, 2015). 

Thus, UXR needs to be systematized so that organizations can involve their different 

stakeholders in decision-making processes. For this, work in the Agile environment needs 

to be rigorously defended and respected. Furthermore, this premise can reflect on the 

team's freedom to listen to users and involve them in product development cycles as a 

strategy (Levy 2015).  

In this scenario, this master's investigation arises in an attempt to observe and reflect on 

the UXR process's contributions in the development cycle of the new portal of the 

University of Aveiro (www.ua.pt), in a complex context where the institution is both a 

client and a source of resources. Thus, this research is framed by the view of one of the 

actors of this process, as a team member also responsible for evaluating the project's digital 

products by UA labs. 

1.1 Characterization of the research problem 

To provide answers to the new needs of the academic community and the public directly 

or indirectly involved with the institution, the new portal of the University of Aveiro 

(UA) had its first version launched in May 2019. A complete visual and information 

architecture transformation was implemented: an interface whose elements inherent to 

interaction design and information organization had been based on over a decade was 

stopped. New technologies were necessary to build a new digital presence for the 

university.  

http://www.ua.pt/
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The second phase of the new UA Portal's project had triggered between June 2019 and 

July 2020 with the new News area's launch, and the organizationals websites migration 

from the old templates to the newest (websites of departments, schools, services, and 

events, called subwebs). All interaction principles, information architecture, and design 

systems consolidated in the first stage were replicated in the second stage and improved. 

Still in this stage of the project, the portal developed and delivered a new back office 

(content management system) to the academic community (a new editor for content 

management, pages, and subwebs). That is, the new UA Portal also represents the 

development of several digital products.  

To make all this possible, the development of the new portal was based on updated 

technologies, using Interfaces to Information Systems (API) and React technology (a 

Facebook Web application development framework). The project2 was able to take 

advantage of a bus of services from the university's information systems. This integration 

was fundamental for the portal to access Human Resources, News, Authentication, and 

other data linked to the institution's services. 

As a team member of the New UA Portal Web project, the role of the author of this 

research consisted of conduct the evaluation processes through User Testing methods, and 

give continuity of the accessibility assure process, starting by Virgínia Chalegre specialist. 

All the work had supervision by Professor Doctor Ana Margarida Almeida, associated 

professor from Art and Communication Department. 

This is the team that was involved in the whole project cycle 

 

Institutional coordination: 

José Vieira (Rectory) 

Cláudio Teixeira (STIC) 

Paula Rocha (SCIRP) 

 
2 More information about the technological aspects of developing the portal, as well as its structure can be 

found at: https://www.ua.pt/pt/compreender-portal  

https://www.ua.pt/pt/compreender-portal
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General coordination: 

Carlos Santos (DeCA) 

 

Scrum Master 

Rui Pereira (STIC)  

 

Communication team: 

Cristina Guimarães - Coordination (SCIRP) 

Mariana Pires da Rosa 

 

Design team: 

Sofia Almeida - Coordination (SCIRP) 

Álvaro Sousa - Phase 1 Consultant (DeCA) 

Gonçalo Gomes - Phase 2 Consultant (DeCA) 

Inês Margarido 

 

Technology team: 

Carlos Santos - Coordination (DeCA) 

Miguel Guimarães (STIC) 

Filipe Trancho - Liaison with external companies (STIC) 

Rui Pereira (STIC) 

Bruno Andrade (STIC) 
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António Santos 

Flávio Amaral 

Vitor Amaral 

 

Evaluation team: 

Ana Margarida Almeida - Coordination (DeCA) 

Virgínia Chalegre - Phase 1 

Sydney Neto - Phase 2 

 

Infrastructure: 

ASIC Team of the STIC 

Carlos Costa - Coordination (STIC) 

José Ramalho (STIC) 

Raimundo Ferreira (STIC) 

 

Internal Collaboration: 

Members of the community (User Testing) 

Communication Pivots, STIC and SCIRP teams 

Planos UA 

Recantos da UA 

 

External collaborations: 
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Mindera  

Project Box 

 

 

1.1.2 The new portal structure 

The modular structure (Figure 1) made it possible to arrange the contents oriented to the 

public's profile and areas of interest according to the services, training offers, and projects 

of the university. A permanent top menu transversal to all the pages was designed, where 

the user also had quick access to search, language configuration, and accessibility tools. 

The image below exemplifies the modular structure layout. 
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Figure 1: The modular logic allows the information blocks to be reused and edited to fit different pages. 

 

For a better understanding of how the modules behave on the portal, the following 

example shows the same structure designed for two different purposes (Figure 2). There is 

a demand for the News area, with: title, photo, previous title, news, highlight, publication 
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date, share button, and slider. The other module exemplifies how the same component3 

can be used for an institutional page, with title, short text, and call to action button. 

 

Figure 2: The modules designed for the portal have standardized measurements and dimensions 

 
3 It is a visual representation formed by a set of elements. According to the Interaction Design Foundation, it is 
like the small pieces of lego that together compose an object (Soegaard & Dam, 2015). 
Brad Frost, in Atomic Design Methodology, calls it the organism structure, composed of atoms and molecules as 
interaction elements (Frost, 2016). 
Being synonyms of each other, the various components or organisms compose a template. 
 



 

 

 

 

 

 

 

24 

This information about the development phases of the new portal, the technologies used, 

the organization of the modular structure helps to contextualize the scenario in which this 

research was inserted. 

1.1.3 The new UA portal team 

The development of the new UA Portal was conducted by people from the institution, 

whether professors, students, alumni, administrative and management service workers, 

and partners who somehow had some connection with the university. 

The team that worked on this challenge was organized in different areas:  

● Technology: Providing Web technological solutions in Frontend and Backend 

areas. 

● Design: Creating the graphic identity and implementation of the design system for 

the web pages. 

● Communication: Working focused on defining institutional content and 

organizational communication strategy.  

● Evaluation: Conducting the UXR processes (i.e., Usability and Accessibility Testing, 

Specialist Review, and Quality & Assurance routine). 

All the activities produced by each of these areas were facilitated by a general 

coordination, responsible for the team's articulation with the stakeholders. Despite the 

specificity of each area, the transdisciplinarity between them is another characteristic of 

the project, as the Agile environment. 

The tasks were organized in sprints, a period of two or three weeks to do them. There 

were 33 development sprints in total. In the following illustration (Figure 3) is the 

roadmap of several stages of development of the portal, emphasizing the period 

corresponding to the construction of the new News Area the object of delimitation of this 

study. 
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Figure 3 General road map of the info-products linked to the new UA Portal project presented during a 
stakeholder's meeting in March 2020, highlighting the Sprints 13 to 23 related to the evaluations of the new 
News area. 

As this dissertation is focused on the UXR theme, this study concentrates on work realized 

by the evaluation team, which was assigned to the role of involving stakeholders and end-

users in the most varied UXR approaches, aiming to understand the public's interests and 

needs, identify problems related to the interface dimensions, and provide the team with 

relevant information at each stage of the iteration and development cycles. Promoting a 

culture of defense of users also meant encouraging good usability and accessibility 

practices throughout the team. 

The User Testing sessions, the observation in the real context, and the monitoring of 

Stakeholders’ Meetings (and other UXR approaches) have several advantages over the 

development cycles of the web portal by the University of Aveiro. One of the benefits is 

the opportunity to collect data sets of different natures and thus producing new ideas and 

decisions. 
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In addition to the low cost and speedy feedback, the UXR enables gathering information 

on user needs, user experience, usability, and accessibility. As a reflection, this practice is 

essential in development environments composed of multidisciplinary teams and in a 

complex organizational context, where political and institutional decisions play a role in 

the result of the digital product delivered to the public. In the case of the University of 

Aveiro, the public also presents complexity, sometimes due to its multiple nature, 

sometimes due to different needs around the same digital product, the new UA Portal. 

Another tricky factor is that besides its responsibilities as a developer of the new portal, 

the University of Aveiro is simultaneously client and regulator of the fulfillment of quality 

and accessibility requirements inherent to the digital product. 

With regards to the UX Research practice in the context of HCI and view of the above, 

this research aims to answer the question: 

How can the UX Research support both the gathering of requirements and the collection 

of users' information towards the continuous improvement of the UA Portal development? 

The more than 3 million annual accesses, 18 thousand pages, and 178 sites (subwebs) make 

the UA Portal a large product. In order to make this research possible, we delimited the 

research boundary to one of the portal's digital products: the new News area. 

The differences between the layout of the new and the old news area (Figure 4) are 

remarkable in terms of the visual aspect and organization of the information.  
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Figure 4 On the left, the new News Area. On the right, the old layout called UAOnline journal. 

However, it is important to reiterate that this study did not take into consideration any 

comparative analysis between the two sites since the starting question directs the 

investigation to the UXR process adopted during the new portal development. 

1.2 Investigation purposes and objectives 

Facing the complexity involved in the development context, where the university is at the 

same time a demander of the product, resource source, and client, it becomes paramount 

to understand how UXR can be significant as a strategy for product evaluation and 

stakeholder involvement. Thus, this study aims to observe how UXR can support both: the 

collection of data from users and the collection of requirements. To achieve these 

purposes, we outlined the following objectives: 

● Identify the UXR approaches implemented during the development sprints of the 

new News area; 
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● Gather and organize, in an analysis grid, the data from the UXR approaches used in 

the evaluation of the new News area; 

● Define and categorize the types of problems found and solutions delivered; 

● Understanding how each source of information input contributed to support the 

requirements, identifying problem typology in the product interface, and 

delivering solutions; 

● Observe the iteration cycle between inputs and outputs and propose a flow model 

of UXR processes. 

1.3 Analysis model 

The analysis model (Table 1) was designed for two purposes. The first is to explain the 

dimensions of the concepts addressed in this research and clarify the indicators that made 

it possible to instrumentalize the data collection. The second purpose is to help perceive 

the UXR´s data flow from input until it reaches the stage of development outputs. 
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Table 1 Analysis Model 
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1.3.1 Explaining the concepts of Analysis Model 

The analysis model was divided into three concepts: UX Research, Requirements, and 

Product. Each one is equivalent to a milestone of the UA Portal evaluation iterations 

regarding the News area. 

 

UX Research 

UX Research represents the data inputs from the main UX research approaches performed 

during digital product evaluations. We look at this concept in four dimensions.  

The first is the User Testing dimension, which consists of all the processes when the 

evaluation team needed to approach the end-users to collect information about itself or the 

product being evaluated. Usability and Accessibility tests fit into this dimension.  

The second dimension, Automatic Analysis Tools, refers to the collection of information 

from Hotjar software4. The portal team used this software to analyze interactions in heat 

map format, record navigation, and receive feedback from users through emojis (on a 

Likert scale) and text comments. 

The third dimension of the UX Research concept is Stakeholders Meetings. These meetings 

were held with institutional decision-makers and other stakeholders with some link to the 

university. 

Finally, "Extra Input Sources" is the fourth dimension that configures the UX Research 

concept. It is all the data obtained in an eventual way by unexpected means or unplanned 

moments, but that helped in the collection of input. 

 

Requirements 

This concept relates to the set of standards and rules adopted by the portal team to ensure 

the product's quality before the team decides to move forward in some step of 

 
4 Hotjar (www.hotjar.com) is an analysis software that provides automatic feedback on a user's behavior in an 

interface, either through heat maps, navigation recordings, incoming messages and access data. 

http://www.hotjar.com/
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development. Requirements are perceived when some constraints were identified in four 

dimensions. 

The first is the Political dimension, which ensures institutional decisions regarding 

product specifications. 

The second dimension is the Technical. It represents the conditions and technological 

resources compatible with portal development and operation. 

Design is the dimension related the portal's visual identity and design system. 

Finally, Accessibility defines the dimension of Requirements from the perspective of 

defending the Web Content Accessibility Guidelines (WCAG 2.1), defined by the World 

Wide Web Consortium (W3C,2019). 

 

Product 

The Solution dimension defines the Product concept. It represents the outputs developed 

by the portal team and deliveries in response to the collected inputs. Before a solution is 

delivered, it needs to be approved by the previous step (requirements). 

From the analysis model (Table 1), the flow of the evaluation steps of the digital product 

was previously noticeable (Figure 5). This form of observation allowed not only to collect 

the data and understand the iteration of the UXR processes in the development cycle. 
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Figure 5 Observation flow used in the study framed by the analysis model. 

However, just as important as collecting the inputs and seeing how they can be handy for 

user-need collection and requirements support, it is paramount to identify the kind of 

problem this input can represent. Therefore, we referred to Sousa's (2017) scientific 

contributions. In a Ph.D. thesis on interface assessment in the context of e-Health, Sousa 

(2017) proposed a model (Figure 6) that allows assessing five dimensions of the interface.    



 

 

 

 

 

 

 

33 

 

Figure 6  Interface dimensions, by Sousa (2017) 

 

Thus, to classify the nature of the UXR sources’ problem, we use the Interface Dimensions, 

adding the Bugs as a sixth type of problem. Therefore, when we collect the input and 

observe its flow throughout the analysis model (Figure 7), we try to identify which type of 

problem relative to the interface dimension this input represents: Visual, Information 

Architecture, Interaction, Social Presence, User Experience, or Bug. 

In our evaluation, the visual dimension was linked to all aspects related to the physical 

characteristics of an interface element, such as color, contrast, size, texture, and other 

shape characteristics. 

Information Architecture concerns to the organization of information and interface 

elements, ease, or difficulty navigating or finding some information or understanding some 

content. 



 

 

 

 

 

 

 

34 

Interaction is considered as the whole process in which the user makes some activities to 

interact with the interface and expects to get some confirmation feedback, such as clicks, 

scrolling, slider, swipe, and text selection. 

Social Presence had worked under the social or institutional representation of the digital 

product to the user. When the client relates to the “brand” that the product represents as if 

it were something with personality. 

The Experience of Use is the dimension that represents the user’s emotional manifestations 

concerning the evaluated product.  

Furthermore, finally, the “Bug” dimension, added by us, indicates the existence of some 

software interruption or anomaly that compromises the disposition and functioning of the 

elements of an interface. 

 

Figure 7 Representation of the data analysis flow uniting the Analysis Model and the classification of the input 
typology according to the Interface Dimensions. 
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Therefore, this flow presented replicates the way of reading the analysis model. It also 

facilitates the understanding of the sequence of steps inherent to the URX process. First, 

the four sources of data collection in UXR generate inputs. Next, the inputs have the 

problem typology identified. In a third step, the contribution of each input is analyzed 

according to development requirements. And finally, once validated in the previous step, 

the inputs feed into the production of solutions. If retesting with users, such solutions can 

generate new inputs, which will follow the same flow again. 

 

1.4 Methodological considerations 

The research methods used were grounded in the empirical field, based on observations of 

the real context and of the analysis of existing information and documents. A Mixed 

Methods Approach was used. 

This approach, within the perspective of the "interpretivist research paradigm " (Villiers, 

2005), was explored in two frames. The first is Development Research, as it emphasizes the 

evaluation of processes and work methodology related to HCI. Seels (as cited in Richey & 

Klein, 2005) "this is often the case with such research, especially if the problem focuses on 

emerging technologies" (Richey & Klein, 2005 p 27).  

 

 

Figure 8 Development Research framework - Villiers (2005) 

The second, as the research was also guided from the observation of data (hypothetical-

inductive), is inspired in some t nuances of the Grounded Theory (Villiers, 2005).  
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Proper social science research needs to have defined what, who and how will be observed 

(Quivy & Campenhoudt, 2005). Thus, one of the major challenges is the correct and 

reliable choice of data and information sources (Figure 9). In the case of this investigation, 

the analysis was conducted from data collected in usability tests (and other procedures) 

performed.  

 

 

Figure 9 Grounded Theory framework - Villiers (2005) 

The quali-quantitative (Figure 10) nature of the study makes the core of this research 

oscillate between procedures linked to the positivist and interpretivist scholastic (Villiers, 

2005). 
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Figure 10 Research methods/strategies - Villiers (2005) 

Documents such as usability test reports, accessibility, analysis grids, expert reports, and 

observation diary notes from stakeholder meetings are available in the Appendix section 

and will be indicated throughout this dissertation. 

1.5 Object delimitation 

As we have already mentioned, the vast dimension of the development of the new UA 

Portal required us to delimit the research focus. The News area was the chosen for such 

purpose. The reason is that as part of a set of digital products of the new UA Portal project, 

the News area was the first subweb to be released after the leading portal, in which the 

same design system and the same modular structure were used (Figure 11). 
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Figure 11 On the left, the new UA portal released in March 2019. On the right, the new News Area launched in 
October 2019. The leading portal's top navigation bars (gray and black) remained present in the News area (and 
other subwebs). 

Besides accessing the news through the URL https://www.ua.pt/en/noticias 

(https://www.ua.pt/en/news), the user can find these contents through the highlight’s 

module of the main page (Figure 11) or using the Agenda (https://www.ua.pt/pt/agenda). 

These entry paths to the news area had also been considered in our analysis. As shown in 

Figure 12, the news is organized as bellow described.: 

https://www.ua.pt/en/noticias
https://www.ua.pt/en/news
https://www.ua.pt/pt/agenda
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Figure 12 Details of both transversal top bars and modules 

 

● Grey bar: Public personalization bar with areas of interest by user profile, quick 

links to the news area, agenda, social networks, and authentication. 
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● Black bar: Home button, main menus, accessibility tools, language and search. 

● Modules: Three featured news in the main area and modules separated by news 

categories (Campus, Research, Education and Training, Culture and Sports, Awards, 

Conferences, Interviews, and Opinion). 

As we explained in section 1.1.2 The new portal structure, the News area was built 

replicating the same general portal structure. 

 

1.6 Data collecting 

To collect the data, we start by observing documents and evaluation deliveries between 

sprint 13 and 23 (July 2019 to January 2020), namely the ones presented in the Analysis 

Model.  

● User Testing: usability and accessibility test reports; 

● Automatic Analysis Tools: a collection of incomings received via Hotjar where the 

URL of the news area was the object reported by users; 

● Stakeholders Meetings: observation notes of meetings (field diary); 

● Extra Inputs Sources: a collection of comments on social networks in a specific post 

of the day of the launch of the new News Area; expert review report- 

An analysis grid (Table 1) was filled in, with data on the inputs allowing the identification 

of: the requirements input generated particular problems; the typology of each problem, 

and what type of solution was delivered. A visual representation (Figure 13) exemplifies 

the arrangement of the data in the analysis grid.  
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Figure 13 An example of how the data collected was being organized in the grid analysis 

 

Therefore, it was possible to classify the identification of the sprint as correlated to the 

collected data, the occurrence, the typology of the problem, the source from which the 

input was collected, the requirement demanded, and the type of solution that the input 

helped to feed. 

 

1.7 Data processing 

Considering that the data collected was predominantly qualitative, it was statistically 

treated using a Non-parametric Hypothesis Test, via Descriptive Statistics (Laureano, 

2013). 

● Dependent variables  

o UXR Sources: 

▪ User Testing 

▪ Automatic Analysis Tools 

▪ Stakeholders Meetings Inputs 

▪ Extra Inputs 

● Independent variables 

o Typology of problem: 

▪ Visual (Vis) 
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▪ Information Architecture (ARQINF) 

▪ Interaction (INT) 

▪ Social Presence (PSOC) 

▪ Use Experience (UX) 

▪ Bug (BUG) 

o Requirements: 

▪ Political (POL) 

▪ Technical (TEC) 

▪ Design (DGN) 

▪ Accessibility (AAA) 

o Product Solution 

▪ Adjustment made (PS1) 

▪ Correction performed (PS2) 

▪ New feature developed (PS3) 

o Sprint 

▪ Time between June/2019 to July/2020, splitted in 11 Sprints (period 

of two or three weeks), namely Sprint 13 to Sprint 23 

o Occurrence 

▪ Number of time that the fact was detected 
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The univariate descriptive analysis techniques were processed using SPSS5 data analysis 

and statistics software. Moreover, a Chi-square adjustment test was applied to validate the 

four suggested hypotheses.  

 
5 https://www.ibm.com/analytics/spss-statistics-software  

https://www.ibm.com/analytics/spss-statistics-software
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1.8 Hypotheses 

The path to achieving these research purposes also involves some hypothesis testing. The 

main one is anchored on the view that each UXR source has a different capability for 

gathering data about the user needs. 

Nevertheless, the analysis model structure also allows the observation of the development 

flow in its entirety, from the moment the input reaches the development cycle, passing 

through the effects that it can provoke until being answered by a solution. Consequently, 

three sub hypotheses were created.  

The first is that the UXR sources have different capabilities to meet the 

requirements.  

The second is that UXR sources have different capabilities for identifying problem 

typologies.  

The third sub hypothesis is that each UXR source contributes differently to 

generating outputs (or product solutions).  

It is expected that with these answers, one can perceive the potential of each UXR source 

for the generation of development solutions, support requirements, or measurement of 

problem typologies related to the evaluated interface. 

It is also intended that the observation of the correlation between the analysis model 

variables can contribute to a UXR flow model's suggestion in a context similar to what had 

been observed in the news area of the new UA portal. 
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Chapter 2 – Theoretical context 

In this chapter we will explain the explored theoretical concepts that underpin this 

research. The bibliographic research sought to understand what the scientific literature 

says from the consolidated studies to the most recent on the paradigms of 

communication mediated by digital technologies.  

In the context of the known postmodern society, the literature review also aimed to 

seek the contributions of studies linked to HCI principles and scientific studies that 

guide the main UXR practices, linked to the development of digital interfaces and the 

way humans interact in these environments. 

2.1 The UX perspective on the institutional agenda of the new UA portal development 

Technological innovation has transformed the way people, institutions and 

organizations relate to each other. Information and interactions flow in convergent, 

digital and virtual media through ubiquitous technologies (Dix, 2004). In this 

networked approach, society has come to be mediated and has acquired the awareness 

of a new concept of space (McLuhan, 1964; Castells, 1999). In this context, the post-

modernist movement emerges and addresses the uniqueness, need and freedom of each 

individual (Gray, 2004). It is precisely from the post-modernist philosophical 

perspective that this master's thesis looks at the reality to be understood and the 

phenomena to be analyzed. In social sciences, this frankness is necessary to make clear 

to the reader how the gaze and the approach will focus on the facts (Gray, 2004; Quivy 

& Campenhoudt, 1998).  

Many of humanity's habits, from access to information, learning tools, leisure activities, 

health and well-being devices, relationship applications and countless other needs and 

forms of interaction, are found today in an environment mediated by digital devices 

connected to the Internet (Dix, 2004). In the form of data, these interactions are not 

only mediated but are also produced, stored and distributed in a place where Lévy 

(1999) defined cyberspace. In other words, cyberspace is both a convergent 

communication infrastructure and a place where new communication practices are 

mediated and developed. Years later, as the author of the Theory of Cyberculture, 
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Pierre Lévy (2007) led the scientific community of media studies to understand 

mimetism in the process of human-computer interaction, to the point where even the 

sense of community, of belonging and of sharing (in symbiosis) integrate the 

construction of a new collective intelligence (Lévy, 2007) whose sharing of knowledge 

is one of the main characteristics.  

By studying the French philosopher Pierre Lévy, the American scientist Jenkins (2008) 

came to consider that cyberspace also brought changes in the way people interact. At 

the same time that they are consumers, they are also producers and propagators of 

content, creating a more participatory culture in which on and off-line communication 

practices come together.  

Discussing these concepts, that were in the basis of the initial approach of the 

theoretical placement, helps to understand how the nuances of postmodernism (Gray, 

2004) can be identified in the way that the University of Aveiro decided to develop the 

new portal of the institution. It is valid to consider that, in all of them, either in the 

creation of the new top-level domain, content and tools modules, news area, subwebs 

and back office, different actors were involved in the construction and development 

process, such as teachers, students, non-teaching staff, specialists and other agents.  

This decision to involve the academic community in each of these stages shows that, 

despite the level of hierarchy present in its organizational structure, the University of 

Aveiro has demonstrated that it adheres to the participatory culture, in which one of 

the priorities is to look at the individual, understand him and meet his needs 

(Lipovetsky 2004). Instead of outsourcing to develop the portal, the university sought in 

its structure the necessary resources for the creation and development of the new 

portal. For McPhee and Zaug (2000), this type of institutional positioning is complex, 

but contributes to a greater fluidity of organizational communication.  

One of the characteristics that define a post-modern institution is the composition of 

the flow of the Framework (McPhee and Zaug, 2000): Selftructuring, Membership 

Negotiation, Activity Coordination and Institutional Positioning. Although the 

organizational structure of the University of Aveiro is not the focus of this study, it is 

feasible to identify the nuances of the Framework of McPhee and Zaug (2000) in the 

executability of the project of the new UA portal. The first, Selftructuring shows the 
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capacity of the institution to reinvent itself by promoting a self-structuring. The second, 

Membership Negotiation aims at negotiating membership, recruiting the university's 

human resources (students, staff and professors), getting closer to the community, 

familiarizing and involving people in the portal's evaluation processes. The third, 

defined as Activity Coordination, can be seen in the objectives to be achieved by the 

team responsible for development, with routine and result oriented tasks. And finally, 

the fourth part of the Constitutive Communication Model is the Institutional 

Positioning in which it is evident the value of stakeholder involvement in decision-

making processes.  

This model, in addition to reporting on the participatory culture and the valorization of 

the individual, also evidences the process of self-management, transdisciplinary and 

participation characteristic of postmodern society (McPhee and Zaug, 2000).  

This quest of the Information Technology industry to practice working methodologies 

that result in the design of digital interfaces that meet the complexity of different 

contexts of people is a phenomenon called the Third Paradigm of HCI: "The third 

paradigm contains a variety of perspectives and approaches whose central metaphor is 

interaction as phenomenologically situated.  The goal for interaction is to support 

situated action and meaning-making in specific contexts, and the questions that arise 

revolve around how to complement formalized, computational representations and 

actions with the rich, complex, and messy situations at hand around them (Harrison, S., 

Tadar, D., & Sengers, P., 2007, p 6).  

According to Harrison, Tadar & Sengers (2007) the First Paradigm can be understood as 

the period when the human-machine relationship was more engineering oriented, with 

language and interface difficult to interpret and computers seemed distant from daily 

reality.  

The Second Paradigm represents the emphasis on cognitive aspects in search of 

understanding the human mind, a phase where it was necessary to create metaphors, 

such as icons that make the recognition of buttons and their functionality familiar so 

that man can operate the computer. 
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And finally, The Third Paradigm clearly shows a phenomenon of the characteristic of 

postmodern society, characterized by the participation of the human in the design 

process and also the way that computer-mediated technology began to be incorporated 

into the routine, mediating relationships and being progressively inserted into the way 

the person interacts with the world.   

 

 

2.2 UX Research as an exercise in engagement and participation  

Understanding how the new portal was designed required from this research greater 

care in understanding the approaches to reach users in real contexts. The UCD and UXR 

are among those approaches that seek a closer approach to users to understand their 

wishes, expectations, interests and needs (Norman, 2013). Even with chapters dedicated 

especially for these two areas, it is important to mention the relevance of UX Research 

and UCD in the process of involving the academic community in the development 

cycles of the UA portal.  

As it was contextualized earlier in the introduction (chapter 1), the new portal 

represents not only a break from a model used for 13 years but is the practical example 

of how it is possible, within the constructivist epistemology (Gray 2004), to meet 

different individual needs within a new paradigm, where the UA is the developer of the 

project and at the same time is also the client itself. The fact that the University of 

Aveiro self-regulates in meeting the requirements that result in the quality of the digital 

product is another evidence of the adoption of a postmodern posture (McPhee and 

Zaug, 2000).  

From the postmodernist perspective of Lipovetsky (1998), it is also possible to observe 

the appreciation of individualism in the process of building the new UA portal. 

Nevertheless, this individualism that Lipovetsky conceptualizes, refers to the sense of 

concern with the individual and his needs, which according to him, favors the process 

of personalization of the experience and weakens the rigid structures of organizations, 

opening space for the construction of empathy and engagement.  
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2.3 HCI: User needs and requirements 

“Human–computer interaction is what happens when a human user and a computer 

system, in the broadest sense, get together to accomplish something” 

(Hartson & Pyla, 2012 p.9) 

As a scientific field, information technology is considered relatively new with respect to 

other areas of knowledge. Mowshowitz & Turoff (2005, quoted by Hartson & Pyla, 

2012) surely states that informatics, although new as a discipline, is the area of science 

that has experienced rapid and profound transformations, and has also provided a 

vertiginous evolution in research in other areas due to its transversal potentiality. Thus, 

whether in health, education, infrastructure, agriculture, the environment or any other 

academy, the Information Technology (IT) has added to these schools’ layers and 

teaching, and research linked to programming, information system, interaction design, 

information architecture and other requirements not seen so far. 

The 1980s, conferences about Human Factors and Computer Systems marked the 

official emergence of HCI as a discipline in the post-taylorist United States. However, 

studies by Tatar, Harrison, & Sengers (2007) support the theory that the origin of the 

HCI was given by the U.S. Armed Forces for military purposes as early as World War II. 

Hartson & Pyla (2012) ponder that one of the main contributions of HCI as an area of 

knowledge was to bridge the gap between engineering and the study of human 

behaviour. There is no way to appreciate only one area to the detriment of the other. A 

quality system depends on the well-done integration between the rules of Design, 

Engineering and Cognitive Psychology. These studies of cognitive psychology enter this 

process by placing the user as a part of the system, because if it is the user who 

generates the inputs or other commands in the process of interaction: "User input, if 

accepted by the system, causes a change in the internal system state and both user and 

system can cause changes in the external world, for example, move a mechanical part or 

adjust another system.” (Hartson & Pyla, 2012 p. 15). 
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Upon studying these and other researchers, one realizes that for many years the human 

continued to be seen as the piece of the system. However, Bailey (1996) argues and 

points out that "the human is the most complex of almost any system". Author of 

studies in the area, Bailey ponders that an entire investment in engineering components 

and state-of-the-art technology is useless if the most complex part of this system, the 

human, is not connected. This reinforces the need for engineers, developers, 

programmers, and other professionals involved in HCI projects to turn their attention to 

the so-called human machine. During interaction with a system success can be to 

accomplish the desired task, have the problem solved or simply feel satisfied with the 

use. In other words, human-computer interaction is linked to the intellectual abilities 

that constitute the whole experience: "Good decision making, problem solving, and 

reasoning come with experience and constitute what we will refer to as intellectual 

skill. Systems should be designed to encourage the development and use of the 

intellectual skills related to the activities to be performed. Two of the most important 

intellectual processes are problem solving and decision making (Bailey, 1996 p 117). 

Thus, the intellectual capacity makes the human as a piece of the system, an important 

part. 

2.3.1 Ubiquity and new interaction paradigms 

The improvement of new communication technologies has created a new paradigm in 

the context of HCI. While in the recent past computers and other devices were 

conceived in a context of restricted access, due to the forms of connection, and other 

factors, today, in the era of ubiquitous computing (Jenkins, 2006; Lemos, 2005), this 

interaction between human and computer enables new experiences and new ways of 

thinking about a human as part of the system. Since the 1980s, the popularization of the 

Internet has expanded the Interaction paradigms. The boom in sending e-mail 

messages, and years later, with the connections in social networks, the way of 

interaction and the way of living in community, made the human not only use the 

computer, but through this machine, through visual metaphors and icons, communicate 

with other people. It is the strengthening of the philosophical concept of the machine 

as a friend of man and the beginning of new patterns of interaction design (Soegaard & 

Dam, 2015). 
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By these advances, the physical boundaries between human and machine are rendered 

so natural and connected that this experience becomes unique. Whether in computers 

or other devices, a well-designed system makes the contact between user and artifact so 

broad that interaction with the world changes: “Interaction, however, is doing more 

than just reappearing in different devices such as we see in Web access via mobile 

phone. Hartson & Pyla (2012) reaffirm this reality by mentioning Weiser (1991), 

Russell, Streiz and Winograd (2005): “also talk about the disappearing computer—not 

computers that are departing or ceasing to exist but disappearing in the sense of 

becoming unobtrusive and unremarkable” (Hartson & Pyla, 2012 p.14). 

In the computing industry, ubiquitous technologies expand in the form of various 

intelligent objects connected to other computing devices. User empowerment or 

autonomy are considered new paradigms of computational ubiquity. “Realizing the 

human-centered vision of ubicomp with these technologies presents many challenges. 

(...) defining the appropriate physical interaction experience; discovering general 

application features; theories for designing and evaluating the human experience within 

ubicomp” (Dix et al., 2004 p.718). 

It is evident that cognitive psychology has many connections with studies that deepen 

the understanding of the human and computer relationship. The human being, with 

his/her abilities, perceptions, sensibilities and limitations is pivotal within this process 

of interaction. Hartson & Pyla highlight Card, Moran and Newell (1983) and Norman 

(1986) are one of the main references for grounded research in this area. 

In HCI, specifically in the field of design, interaction should seem obvious: "A good user 

interface is like an electric light: when it works, nobody notices it.” (Hartson & Pyla, 

2012, preface). A well-designed system has the feat of making the user unaware of the 

engineering layer that exists during the interaction process, which makes, from a 

person's point of view, a very natural contact, as if the artifact were the extension of his 

own body. On this aspect, not directly related to the computer, but to media 

technologies, McLuhan (1964) brought to the studies of multimedia communication one 

of the main philosophical reflections of the area. According to him, this systemic 

integration between man and technology has the power to "create its own world of 

demand is not independent of technology being first an extension of our own bodies 
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and senses" (McLuhan, 1964 p. 80). As the media have converged to computer devices, 

this reality has become tangible. 

By clicking a button, the user wants to perform a task successfully and easily. In his/her 

mind he/she does not visualize and understand all the complexity of the system. This 

would be terrifying for many people with the consequence of damaging the relationship 

between human and computer. For this reason, McLuhan also argued that "All 

technological extensions of ourselves must be numb and subliminal, else we could not 

harden the leverage exerted upon us by such extension (McLuhan, 1964 p. 334). What 

McLuhan called numb and subliminal may be a consequence of a well-designed system, 

in order to make interaction more friendly and integrated with emotional and cognitive 

aspects.  So, not by chance, Norman (2004) said "that the emotional side of design may 

be more critical to a product's success than its practical elements (Norman, 2004 p. 5). 

This argument highlights the relevance of design in two important components: 

interaction and interface. 

2.3.2 Interaction design, according to Norman 

In his studies on emotion and Emotional Design, Norman (2004) emphasized that from 

these interactions with computer devices, the human brain reacts to the external world 

in three different triggers: visceral, behavioral and reflective. 

“Visceral design: Appearance 

Behavioral design: The pleasure and effectiveness of use 

Reflective design: Self-image, personal satisfaction, memories”  

(Norman, 2004 p.39) 

Knowing how to work the right dose of each of these levels is the great challenge to 

stimulate the interaction process, but it is not as simple as a formula. However, final 

intent must always be directed to make the digital product useful. As a cognitive 

psychology researcher, Norman (1998) published in another study the precepts that go 

beyond the sphere of usability engineering. The theoretical concepts presented by him 

contributed in a fruitful way to several contemporary business models, whether in 

industry, in the design of info-products and even services, in order to transform the 

attitude of the productive sector towards its customers or end users. 
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One of the first debates that the author brought in this field of study was the concept of 

Affordance, a word of English origin that is presented as a valuable principle of design, 

whose meaning leads to the offer of correct indications for the operation or interaction 

with some artifact. To understand the term, the author mentions some examples of the 

use of simple objects in the routine of thousands of people, among them the glass. By 

looking at the glass the human being is able to identify its function or utility (Norman, 

1998). Namely, the way the author approaches the subject suggests that the concept of 

affordance is to offer intrinsic indications for the operationalization of objects. In this 

sense, when an artefact needs many labels and indications of how to use it is a sign that 

the design can be inefficient or failed. This is also why Norman reports people's 

difficulties when interacting with simple everyday things, such as opening a door. As a 

scholar of human behavior, the author demonstrates with a certain tone of criticism 

(and even revolt), the feeling of guilt that these frustrating experiences provoke in 

people, and often the mistake is not theirs, but who designed it. These examples with 

non-computer objects apply to good principles of interaction design for digital products. 

Though Hartson & Pyla (2012) are relevant in the field of HCI as they see the human as 

part of the system, Norman (1998) goes further and deeper to understand how this "part 

of the system" works in interaction. In order to help us to comprehend how the human 

being interacts with the world and with things, Norman presents the definition of a 

Conceptual Model and leads designers to put into practice the exercise of empathy to 

simulate the mental operations that the user would do when interacting with the 

object: "people form mental models through experience, training, and 

instruction"(Norman, 1998, p 17). Thus, it is possible to understand that this process of 

empathy is essential to understand how people simulate operations mentally. A good 

conceptual model is a mirror of the mental model because it allows us to predict the 

effects of our actions. Otherwise: "if the system image does not make the design model 

clear and consistent, then the user will end up the wrong mental model. (Norman, 

1998, p.16). When the system is not well represented and the design model does not 

convey clarity, it opens a chance for the creation of a wrong mental model. If the model 

is wrong, the person will be frustrated at the moment of interaction. 
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Norman (1998) offers other principles, such as mapping and feedback. In the face of the 

author's line of thought, the principle of mapping can be understood as analogies made 

from cultural and behavioral patterns of everyday life: "is a technical term meaning the 

relationship between two things, in this case between the controls and their movements 

and the results in the world. (Norman, 1998, p.23) This is what makes the user 

understand immediately even when they do not know an object. The feedback effects 

provide a visible (sound, tactile, or olfactory) set of actions that direct decision making 

so that natural mappings can be explored. Good feedback gives the user autonomy to 

interpret his actions during the interaction process, in order to reach the apex: the 

feeling of control (Norman, 1998). 

When these principles are not respected, the user is frustrated. More than that and 

wrongly, according to Norman, people attribute the error to themselves or think they 

are not good at doing the right thing. "If an error is possible, someone will make it. The 

designer must assume that all possible errors will occur and design so as to minimize the 

chance of the errors in the first place, or its effects once it gets made. Errors should be 

easy to detect, they should have minimal consequences, and, if possible, their effects 

should be reversible." (Norman, 1998, p.47). This is why some models that are created 

induce errors in everyday situations, because what one has in mind does not always 

correspond to reality: "In the absence of external information, people are free to let 

their imaginations run free as long as the mental models they develop account for the 

facts as they perceive them" (Norman, 1998, p. 39). Therefore, on the basis of a proper 

mental model, each person creates, according to his experiences with the world, an 

imagination of his interaction with the object. As a classic example, even without 

knowing how an ATM terminal works technically, the user can mentally create an 

image of the system in operation and be successful in his task. 

In the awareness that people tend to blame themselves for the difficulties with 

technology, Norman (1998) takes another view: when people blame the wrong causes. 

The first tendency is to make a causal relationship between things that happen 

successfully, which he calls the psychology of guilt. With little information people 

already tend to make judgments. "In all cases, whether a person is inappropriately 

accepting blame for the inability to work simple objects or attributing behavior to 
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environment or personality, a faulty mental model is at work." (Norman, 1998, p.42.) 

Misinterpretation can be the consequence of a poorly design. 

In order to minimize these errors and help designers, Norman highlights the 7 stages of 

a person's action within the scope of interaction: 

1. Goal (form the goal) 

2. Plan (the action) 

3. Specify (an action sequence) 

4. Perform (the action sequence) 

5. Perceive (the state of the world) 

6. Interpret (the perception) 

7. Compare (the outcome with the goal) 

These seven stages form, in the author's view, a rough model (not a complete 

psychological theory) of how people make decisions. He points out that the steps should 

not necessarily follow this order, as they vary according to needs and opportunities in 

everyday tasks. Besides understanding these stages, Norman also proposes a reflection 

on the gaps that separate the mental from the physical state, since they can represent 

problems of order of execution of tasks or evaluation: "The gulfs are present to an 

amazing degree in a variety of devices. Usually, the difficulties are unremarked and 

invisible. The users either take the blame themselves or decide that they are incapable 

of operating." (Norman, 1998, p.75). The structure of the seven stages presented by 

Norman is, in its conception, a valuable aid for the design professional, since each stage 

offers a series of checks considered essential for overcoming the problems related to the 

gaps. 

Consequently, the principles of good design have the following characteristics: visibility 

(when looking already receive definitions); good conceptual model (consistency in the 

presentation of operations and results); good mapping (actions and results, control and 

effects, system and what is visible); and feedback (continuous feedback of information 

on the outcome of actions). 
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2.3.2.1 Design Thinking 

According to Norman (1998) behavior is determined by the combination of information 

that is stored in the mind with that found in the world. This behavior does not require 

great precision of knowledge, naturally this combination will conduct the behavior. On 

the other hand, but following this same logic, natural constraints are also present, since 

the physical properties of objects limit operations. However, cultural limitations also 

interfere with the way interaction happens. These are patterns that are naturally 

conventionalized. The knowledge that is in the world can minimize the time needed to 

learn. This is what is known as self-learning: "Because you know that the information is 

available in the environment, the information you internally code in memory need be 

precise enough only to sustain the quality of behavior you desire.” (Norman, 1998, 

p.56). 

From this premise, the author points out some pitfalls that mislead the design 

professional and also points out problems related to the market, such as interference in 

the creative process to the detriment of the most varied pressures and interests. As a 

solution to this challenge, Norman (1998) presents Design Thinking as a working 

methodology in which design can evolve by being tested in cycles of problem 

identification, then presenting solutions, and then new versions, always with the care 

of knowing where to stop in order to avoid the so-called unproductive changes or those 

that compromise the project. Ignoring the Design Thinking process, according to 

Norman, can lead professionals to commit a threat to the cycle: the mistake of putting 

aesthetics first in order to harm user interaction and satisfaction. "If everyday design 

was ruled by aesthetics, life might be more pleasing to the eye but less comfortable; if 

ruled by usability, it might be more comfortable but uglier". (Norman, 1998, p.183). The 

author points out that it is necessary to fight against a cultural tendency of the designer 

community to design aesthetically sophisticated objects, but that when it comes to 

using them alone, they understand. It is understood that this attitude is to neglect 

usability. 

Twenty years later Norman (2010) reiterates the idea that Design Thinking is not 

restricted to designers. It can be a useful tool for professionals of different backgrounds, 
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and various business models can take advantage of this process and experience the 

design. 

In continuing Norman's (2010) approach, Bill Moggridge (2010), one of IDEO's 

founders along with Tim Brown, reinforces the thought that Design Thinking created a 

new paradigm for creative thinking, as this process turns the subjective aspect of 

intuition and creativity into tacit and objective knowledge. 

While innovation is not the focus of this theoretical context, it is also relevant to 

mention the relevant studies by A. Cropley, Kaufman and H. Cropley (2011) in which 

they prove that creativity can be measured. 

Thus, Design Thinking expands and maximizes the decision-making process as 

grounded in dynamic and iterative cycles, resulting in a tangible response. 

In this sense, Dam and Teo (2020) add that, while a process, Design Thinking can be 

extremely useful for alpha projects. The process helps to develop empathy, know the 

client, predict objections, prototype and test. 

The Design Thinking phases (according to the model that we will show below) are so 

iterative that they can be followed in different ways. Several companies around the 

world use each in their way an iterative cycle to organize their creative processes. 

Dam and Teo present one of the best-known models, elaborated by the School of 

Design at Hasso-Plattner Institute of Design at Stanford. 

This model proposes Design Thinking in five steps: 

- Empathise - getting closer to the clients, getting to know the personas  

- Define - find the problem, create insights that make clear "why" that 

summarizes the user's need.   

- Ideate - creative step to innovate and think about solutions  

- Prototype - create the minimum viable product, prototype the solution 

- Test - make your prototype known and tested by your target audience.  
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The multidisciplinary nature of the teams, as already mentioned, enriches the projects 

by stimulating creativity. Professionals from different backgrounds perceive the world 

in different ways. And as Tim Brown explains in his studies on creativity, the 

environment in teams encourages freedom of thought and creation, without prejudice 

or judgment.  

The point is Norman (2010) argues that all this freedom and naturalness to create and 

innovate need to be organized systematically. And that is what the Design Thinking 

proposes.  

 

2.4 Usability: Concept, goals and standards 

In the previous section it became evident that Design Thinking is a possible way to 

create strategies for the development of a user product. It is the way of thinking that 

helps to understand the user, his/her decisions and needs. Now, the question is to know 

that this product needs to work, be useful and meet the needs, interests and wishes of 

the user. In this sense, it is necessary to conceptualize usability. These concepts will be 

important to better understand the User-Centered Design. In this work, the definitions 

presented by Nielsen (1993), The International Standards Organization (ISO9126 and 

ISO 9241-11), The Usability Professionals Association (UPA), Hartson & Pyla (2012), 

Steve Krug (2014), Tullis & Albert (2008) and Jeff & Crisnell (2008) will be considered 

due to their relevance as scientific consulting sources. 

Before discussing the concepts, it is worth briefly emphasizing the birth of usability 

from a temporal point of view. Although nowadays it is very much associated with the 

field of HCI, the concept of usability precedes the use of new communication 

technologies. Originated from engineering, usability began to be adopted by industry 

before the manufacture of computing devices. Its adoption in HCI was consolidated 

parallel to other studies also related to this area of knowledge "We know that computer 

usability was a topic of interest to some by the late 1970s and, by the early 1980s, 

conferences about the topic were being established.” (Hartson & Pyla, 2012 p.71). 
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The author who most influenced HCI and Ergonomics conferences, and helped in the 

propagation of usability, was the researcher Jakob Nielsen (1993), and it is by him that 

the explanation of the concept begins. 

  

2.4.1 Usability according to Nielsen 

Nielsen (1993) proposed a set of guidelines that oriented the procedures to ensure the 

good use of devices and interfaces, through goals, that is "Usability is a quality attribute 

that assesses how easy user interfaces are to use" (Nielsen 1993). In addition, the 

researcher points out that usability also refers to methods directed to turn ease the 

usage. When evaluating a product according to Nielsen guidelines, every designer 

should observe the following layers that need to be evaluated: Learnability, Efficiency, 

Memorability, Errors and Satisfaction. In practice, the designer should observe whether 

users were able to perform basic tasks; whether tasks were performed quickly; whether 

they learned enough to do the task again; whether they made mistakes and were able to 

recover from mistakes without help; and whether it was enjoyable to use. 

Understanding Nielsen's (1993) proposal, it is remarkable to see how much he was 

influenced by Norman (1998), and vice versa, because even without speaking exactly 

about usability, Norman (1998) already criticized the inability to design a product that 

did not provide autonomy and satisfaction to the user. Bringing to the context of 

website use, as an example of the empirical stage still to be studied in this research, 

Nielsen (1993) suggests that a person can access a portal, find the information they want 

(within an organization by information architecture), comprehend the content they 

find, have pleasure and autonomy to learn how to use it, even in the face of small errors 

of initial interaction. 

2.4.2 The International Standards Organization (ISO 9126) 

Usability, according to Nielsen (1993), has the same meaning within ISO 9126. The 

difference is that in this parameter, usability is one of the attributes that form a Quality 

Model for software development. In other words, besides usability, five more attributes 



 

 

 

 

 

 

 

60 

make up the ISO9126: Functionality; Reliability; Efficiency; Maintainability; and 

Portability. 

2.4.3 The International Standards Organization (ISO 9241-11) 

Like ISO9126, standards 9241-11 have also helped make the quality of a digital product 

tangible. Created in 1998, this standard focuses on usability to evaluate performance 

and satisfaction in three main aspects: effectiveness, efficiency and satisfaction. These 

three items should be observed from a context of use. 

2.4.4 The Usability Professionals Association (UPA) 

This association of usability professionals helped expand usability concepts beyond the 

Ergonomics industry. From discussions and involvement of software companies in the 

studies, the community of professionals began to focus on aspects more related to users. 

Thus, it proposed ISO 9241 as an evolution of ISO 9126, and highlighting the concern to 

meet user needs and expanding the attributes linked to User Centered-Design (UCD). 

2.4.5 The International Standards Organization (ISO 13407) 

Incorporated in ISO 9214, standard 13407 puts usability from the perspective of 

evaluation. The contribution of this evolution allowed understanding the paradigm of 

the usability cycle with a focus on the person-centered design. The idea is to form a 

strategy that seeks to understand the interaction, test and re-evaluate the product. The 

goal is to help companies and researchers to perform more tests and make the usability 

more reliable to the needs of the person. 

2.4.6 Usability according to Steve Krug 

With a humorous, pragmatism and clearly passionate about usability as an attribute of 

the user experience (UX), Krug (2014) conceptualizes usability in a simple way. In 

addition to reinforcing the previous concepts, Krug adds two other features to the 

concept: Desirable and Delightful. For him, the operationalization cannot be so difficult 

when the need to use the product, and the same product must offer in its usability 

attribute these two characteristics. "Do people want it? (...) Is using it enjoyable, or even 

fun?" (Krug, 2014). 
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2.4.7 Usability according to Hartson & Pyla 

These researchers also highlight usability as a quality attribute of the UX process. "The 

study of usability, a key component of ensuring a quality user experience, is still an 

essential part of the broad and multidisciplinary field of HCI. It is about getting our 

users past the technology and focusing on getting things done for work. In other words, 

it is about designing the technology as an extension of human capabilities to accomplish 

something and to be as transparent as possible in the process" (Hartson & Pyla, 2012 

preface). UX is known to be a broad territory and in view of the authors' statement, 

usability is the essential point of the quality of the user experience as a person who 

depends on an artifact as an extension of his body. Not meeting this need interrupts this 

synergistic relationship between the digital product or artifact and the user, from this 

point of view. 

2.4.8 Usability according to Tullis & Albert 

With a less engineering oriented approach and more user-oriented and everyday 

experience, Tullis & Albert (2008) also helps to understand usability in different 

contexts. "Usability plays a much wider role in our lives than most people do. It's not 

just about using a website, a piece of software, or the latest technology. Usability is 

about setting up a tent, relighting a furnace to heat a home, trying to figure out a tax 

form, or driving an unfamiliar rental car. Usability impacts everyone, every day. It cuts 

across cultures, age, gender, and economic class. Usability takes on an ever-increasing 

role in our lives as products become more complex. As technologies evolve and mature, 

they tend to be used by an increasingly diverse set of users.” (Tullis & Albert, 2008 p. 6). 

Thus, these researchers involve the user (as a complex part of the system) as someone 

capable of taking action, being successful in accomplishing the task. The 

accomplishment of this task will reflect on the aspects related to UX, a concept that will 

be addressed in the next section of the theoretical framework.  

2.4.9 Usability according to Jeff & Chisnell 

Jeff & Chisnell (2008) also believe that usability is "when a product or service is truly 

usable” (p 4). However, the contribution of these researchers adds two other factors that 

help conceptualize usability: Usefulness and Accessibility. When talking about the first, 
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usefulness, the authors point out that the product needs to be useful, means that it is no 

use and will not be easy and enjoyable, useless. This failure can occur when the team 

designs more system oriented and less user oriented. Added to this concern is that the 

product must be accessible to all people, including people with disabilities and making 

them enjoy the same experience (Jeff & Chisnell, 2008). 

2.5 Usability with Accessibility 

When discussing the Human Centered Design (HCD) concept, Norman (2018) 

highlights the importance of focusing on people's needs.  

The concern with the needs of the human suggests that, besides usability, another 

factor also helps in the construction of a satisfactory user experience: the accessibility. 

Who needs it 

Explaining about the importance of accessibility, Henry (2006) and Cunningham (2012) 

pointed out that, whether in the content or the functional aspect of the platform, a 

website must be built to permit access by anyone, independently of whether that 

person will read or use a screen reader or use a keyboard or a mouse. 

Henry (2006) and Cunningahm (2012) also emphasized some of the more common 

disabilities of users in the online environment, namely blindness, low vision, color 

blindness, hearing impairment, physical disabilities and cognitive disorders (such as 

dyslexic or ADHD users). For these people, web sites should be designed to support 

screen readers, easy and clean navigation, and provide other features that make the 

content truly accessible.  

For Dowden, Martine and Michel (2019) accessibility is, in the context of the web, a 

quality of a website or application designed to serve everyone, with or without 

disabilities. The disability should be perceived as any physical or psychological 

disadvantage of the person, whether a chronic or temporary abnormality. When 

referring to the World Health Organization, the authors "grouped disabilities into six 

general categories: auditory, visual, physical, cognitive, neurological, and speech. The 

reality, however, is that disabilities are not this cleanly delineated and will often 

include aspects from multiple categories" (Dowden, Martine & Michel 2019 p.4). 
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In other words, accessibility should be treated from a holistic point of view. 

 

Principles and guidelines 

Dowden, Martine and Michel (2019) further advise that the development team have to 

ensure that the digital product is usable. This is possible through the evaluation tools. 

Even though there are many of them, the temptation to do tests with automatic tools 

must be avoided. They are useful, but they do not replace the consistency of user 

testing. 

To provide guidelines and resources to support the development of accessible sites, the 

W3C Web Accessibility Initiative (WAI) (W3C, 2019) describes some solutions related 

to international standards of accessibility for Web content, User agents and Authoring 

tools. All of these solutions have to be in accordance with items grouped under the 

following principles: 

- Perceivable information and user interface 

- Operable user interface and navigation 

- Understandable information and user interface 

- Robust content and reliable interpretation 

 

The details of these guidelines are documented in the Web Content Accessibility 

Guidelines (WCAG) 2.1 (W3C, 2019). 

 

Public policy 

International requirements and standards have resulted in advances in web 

accessibility. However, Dowden & Dowden (2019) argue that a massive number of sites 

do not encompass accessibility policy; furthermore, it is an ethical premise that 

programmers, designers and all professionals involved in the development of digital 

products should be concerned with building a technology that supports people with 
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disabilities. "Equal access to information, a basic human right as described by the United 

Nations in section 21 of the Convention on the Rights of Persons with Disabilities 

(CRPD), becomes even more paramount when looking at global statistics of said 

individuals regarding health, economic status, and education, all of which show 

disenfranchisement" (Dowden, Martine & Michel 2019 p.2). 

In Portugal, in accordance with the United Nations (section 21 of the Convention on 

the Rights of Persons with Disabilities CRPD) and with the European directive 

2016/2102, the State introduced the “Decree Law No. 83/2018” with specific legislation 

about Accessibility of the “public sector’s websites and mobile applications”.  

Within the Administrative Modernisation Agency (AMA), the government provided an 

Accessibility and Usability Kit for public entities in the country to meet usability and 

accessibility requirements (AMA, 2020). However, each public entity is responsible for 

the implementation and self-regulation of its usable and accessible web sites. 

Both from the scope of usability and accessibility the definitions mentioned here 

emphasizes the importance of the development of products and services on the Internet 

that offer users autonomy in responding to their needs. 

Despite the pragmatic and functional nature, usability is strongly linked to user 

expectations. While accessibility is the way to break down barriers and ensure universal 

access. 

2.6 User Experience (UX) 

Up until now this theoretical framework has brought the perspective of several scholars 

in the field of HCI, engineering and design, and has shown with the early days of HCI 

was immensely human factors in the aspect of usability. However, human experience 

during the interaction process is not limited to efficiency, effectiveness, learning, 

satisfaction and other elements that make up the usability attribute. 

When something is designed with a focus on meeting the needs of the human, it is 

therefore possible to speak of UCD because behind the usability itself, there is a 

delivered and proportionate value. It provides the "user experience". “Because the focus 

is still on designing for the human rather than focusing on technology, “user- centered 
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design” is still a good description. We now use a new term to express a concern beyond 

just usability: user experience.” (Hartson & Pyla, 2012 preface). 

As previously mentioned, the postmodernist perspective brought a perspective focused 

on the particularity of the individual, not only as the complex part of the interaction 

system, but also on all aspects involving a person's experience during interaction with 

the product or service (Alben, 1996 quoted by Norman). 

It is a fact that usability is one of the attributes of UX. But by observing ISO standards it 

is possible to detect how the concern with the user experience came to influence 

standards and guidelines. Hassenzahl (2016) points out ISO CD 9241-210 as evidence of 

human-centered culture in instituitions. Consequently, the ISO CD 9241-210 

encompasses "all aspects of the user experience when interacting with the product, 

service, environment or installation" including the emotions involved in the interaction 

process, since they are essential for creating links with brands and products 

(Hassenzahl, 2016). 

According to Hassenzahl's assumptions, the subjective evaluations of a product are 

linked with user feeling. It is like a "psychological coin", says Hassenzahl (2016). And 

this currency called sentiment information is also valuable for organizations from the 

point of view of inspiring and enriching the design to offer a product or service that 

truly "speaks" emotionally to the user. For this reason, the author adds to UX's 

definition of hedonic quality as "the consequence of fulfilling the human needs for 

autonomy, competency, stimulation (self-oriented), relatedness, and popularity (others-

oriented) through interacting with the product or service (Hassenzahl, 2016 p. 2). 

In one of his classic examples, Norman uses the metaphor of Parisian souvenirs in the 

tourism industry to simplify the understanding of an engaging UX process. In terms of 

usability, a miniature keychain reproduction of the Eiffel Tower fulfils its purpose: to 

facilitate the use of keys. But from the point of view of UX, the strong emotional bond 

associated with a positive experience is what moves the tourist emotionally to make the 

purchase. Thus, "what matters is the history of interaction, the associations that people 

have with the objects, and the memories they evoke." (Norman, 2004 p. 57). Following 

this same theoretical approach, Hartson & Pyla also reinforce that "user experience 

entails social and cultural interaction, value-sensitive design, and emotional impact-
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how the interaction experience includes 'joy of use,' fun, and aesthetics (Hartson & 

Pyla, 2012 preface). 

The deep and pleasurable involvement of the user with a digital product (or any 

artifact) is the target of every team working on any project. This involvement is like a 

"psychic energy" (Csikszentmihalyi & Halton, 1981). The concept of "flow" has also 

made this type of evaluation tangible and even today helps designers to create better 

strategies to reach this level. When explaining the experience Csikszentmihalyi & 

Halton (1981) affirm that "In the flow state, you become so engrossed and captured by 

the activity being performed that it is as if you and the activity were one: You are in a 

trance where the world disappears from consciousness. Time stops. You are only aware 

of the activity itself. Flow is a motivating, captivating, addictive state. It can arise from 

transactions with valued things" (1981 p. 59). With this contribution from researchers, 

it is evident to perceive the influence of the conceptual and imaginative context that 

can be created through empathy to attract people. This is another concept that 

resembles what McLuhan (1964) defined as the perfect stage of objects as an extension 

of human beings. 

2.7 Multidisciplinary aspect of the UX 

Despite its breadth, UX can be apply as a strategy. Norman and Nielsen, considered the 

main references in the area, simplify the concept by giving advice: “The first 

requirement for an exemplary user experience is to meet the exact needs of the 

customer, without fuss or bother. Next comes simplicity and elegance that produce 

products that are a joy to own, a joy to use. True user experience goes far beyond giving 

customers what they say they want or providing checklist features. In order to achieve 

high-quality user experience in a company's offerings there must be a seamless merging 

of the services of multiple disciplines, including engineering, marketing, graphical and 

industrial design, and interface design.” (Norman & Nielsen, n.d.). 

This view on UX can explain why companies and organizations have come to value 

multidisciplinary approaches within their teams. The quality of the experience is 

crucial. In many projects, people have excellent technological contributions but are 

unable to provide a good experience, which, according to experts, is ineffective. 
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Together, professionals from different areas support each other and enrich the process 

of design, prototyping, design and evaluation. If the great burden of UX is meeting 

expectations, one of the best advantages is the multidisciplinary and the ease of using 

resources to get to know and approach the user (Hartson & Pyla, 2012).  

  

2.7.1 The field of UX Research  

One of the typical mistakes made by any team during development is to keep the 

consumer or user away from the construction process. According to Norman (1998), the 

process addicted look and the distance from the empirical terrain causes professionals to 

make design and execution mistakes. Instead of assuming what people want (and to 

make matters worse, they can't even say what they want), Norman suggests that 

designers simply listen to people. And according to the author, better than listening, is 

knowing how to observe the user, whether in usability testing sessions or with 

observation techniques that are more natural for understanding patterns and behavior. 

Disengaging from "technical sophistication" is avoiding failure (Norman, 1998).  

In the context of bringing designers and users together, investment in research can be 

considered a valuable tool for designing a single digital product that meets people with 

different needs and cultures. "Satisfying people's true needs, including the requirements 

of different cultures, age groups, social and national requirements, is difficult. Now add 

the necessity to cater to the many wants-whims, opinions, and biases of the people who 

actually purchase products, and the task becomes a major challenge.” (Norman, 2004 pp 

54). Research aimed at understanding the user experience emerges in this scenario as a 

solution to the challenge reported by Norman (2004). Whether as a nucleus of 

researchers, trainers or consultants, the Nielsen Norman Group (founded by Jakob 

Nielsen and Donald Norman) is among the organizations that disseminate and defend 

user experience research, UX Research. The research can involve User Testing 

techniques or simply discreetly observe the user in the environment to understand him. 

Also, according to Loranger (2014), many organizations fail to involve the user in the 

development cycle, and UX Research can generate customer engagement from a 

political and marketing perspective. 
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UX Research can be beneficial in helping teams make better decisions as well. Sharing 

the results can create organizational support around the project under development, 

reduce production costs and minimize the risk of errors. Since the team is involved in 

sharing the results, UX Research can be an ally to and avoid rework as designers 

become more knowledgeable about the client (Farrell, 2017). Referring to the studies of 

Csikszentmihalyi and Eugene Rochberg-Halton aimed at understanding people's 

emotional connections to objects, Norman (2004) points out that researchers needed to 

approach the real context of these people, enter the houses, interview them, and 

observe them. Although the context is to highlight the aspects of flow and involvement, 

Norman's mention of Csikszentmihalyi and Halton shows how enriching the UX 

Research process can be from the point of view of data collection. 

  

2.7.2 UX Research. Methods and new paradigm 

“To design the best UX, pay attention to what users do, not what they say. Self-reported 

claims are unreliable, as are user speculations about future behavior. Users do not know 

what they want.” (Jakob Nielsen, 2001, First Rule of Usability? Don't Listen to Users, 

topic Research Methods). 

This well-known quote from Nielsen (2001) indicates that, although it seems simple, to 

observe the user is something a bit complex. In his scientific studies Norman (2001) 

proved that not everything that people answer when questioned corresponds to reality. 

The relevant information can be collected from the observation and show 

contradictions between said answers and observed behaviors. Along with Jonathan 

Levy, Nielsen was able to prove that people rationalize behavior by giving an opinion, 

and what they said did not match the behavior observed in the tests (Nielsen & Levy, 

1994). 

From these scientific findings, Nielsen & Levy (1994) suggested observation under a 

three-dimensional structure:  

  - Attitudinal vs. Behavioral  

  - Qualitative vs. Quantitative 

- Context of Use 
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As a sequence of the study by Nielsen & Levy, (Rohrer, 2014) defined as the main UXR 

methods, such as: Usability-Lab Studies, Ethnographic Field Studies, Participatory 

Design, Focus Groups, Interviews, Eyetracking, Usability Benchmarking, Moderated 

Remote Usability Studies, Unmoderated Remote Panel Studies, Concept Testing, 

Diary/Camera Studies, Customer Feedback, Desirability Studies, Card Sorting, 

Clickstream Analysis, A/B Testing, Unmoderated UX Studies, True-Intent Studies, 

True-Intent Studies, Intercept Surveys, and Email Surveys, as described in the Table 2: 

 

Table 2   Synchronous and asynchronous approaches to UX Research strategies 

Usability-Lab Studies Participants are brought into a lab, one-on-one with a researcher, and 

given a set of scenarios that lead to tasks and usage of specific interest 

within a product or service. 

Ethnographic Field Studies Researchers meet with and study participants in their natural 

environment, where they would most likely encounter the product or 

service in question 

Participatory Design Participants are given design elements or creative materials in order to 

construct their ideal experience in a concrete way that expresses what 

matters to them most and why 

  

Focus Groups Groups of 3–12 participants are lead through a discussion about a set of 

topics, giving verbal and written feedback through discussion and 

exercises 

Interviews A researcher meets with participants one-on-one to discuss in depth 

what the participant thinks about the topic in question. 

Eyetracking An eyetracking device is configured to precisely measure where 

participants look as they perform tasks or interact naturally with 

websites, applications, physical products, or environments 
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Usability Benchmarking Tightly scripted usability studies are performed with several 

participants, using precise and predetermined measures of 

performance 

Moderated Remote Usability 

Studies (Synchronous) 

Usability studies conducted remotely with the use of tools such as 

screen-sharing software and remote control capabilities 

Unmoderated Remote Panel 

Studies 

(Asynchronous) 

A panel of trained participants who have video recording and data 

collection software installed on their own personal devices uses a 

website or product while thinking aloud, having their experience 

recorded for immediate playback and analysis by the researcher or 

company 

  

Concept Testing A researcher shares an approximation of a product or service that 

captures the key essence (the value proposition) of a new concept or 

product in order to determine if it meets the needs of the target 

audience; it can be done one-on-one or with larger numbers of 

participants, and either in person or online 

  

Diary/Camera Studies Participants are given a mechanism (diary or camera) to record and 

describe aspects of their lives that are relevant to a product or service, 

or simply core to the target audience; diary studies are typically 

longitudinal and can only be done for data that is easily recorded by 

participants 

Customer Feedback Open-ended and/or close-ended information provided by a self-

selected sample of users, often through a feedback link, button, form, 

or email 

  

Desirability Studies Participants are offered different visual-design alternatives and are 

expected to associate each alternative with a set of attributes selected 
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from a closed list; these studies can be both qualitative and 

quantitative 

Card Sorting A quantitative or qualitative method that asks users to organize items 

into groups and assign categories to each group. This method helps 

create or refine the information architecture of a site by exposing 

users’ mental models 

Clickstream Analysis Analyzing the record of screens or pages that users clicks on and sees, 

as they use a site or software product; it requires the site to be 

instrumented properly or the application to have telemetry data 

collection enabled 

  

A/B Testing Also known as “multivariate testing,” “live testing,” or “bucket 

testing”. A method of scientifically testing different designs on a site 

by randomly assigning groups of users to interact with each of the 

different designs and measuring the effect of these assignments on user 

behavior. 

  

Unmoderated UX Studies A quantitative or qualitative and automated method that uses a 

specialized research tool to captures participant behaviors (through 

software installed on participant computers/browsers) and attitudes 

(through embedded survey questions), usually by giving participants 

goals or scenarios to accomplish with a site or prototype 

True-Intent Studies A method that asks random site visitors what their goal or intention is 

upon entering the site, measures their subsequent behavior, and asks 

whether they were successful in achieving their goal upon exiting the 

site 

Intercept Surveys A survey that is triggered during the use of a site or application 
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Email Surveys a survey in which participants are recruited from an email message 

Adjusted from NN Group https://www.nngroup.com/articles/which-ux-research-methods/ 

 

It is important to remember that the concept of User testing used in our analysis model 

is aligned with Levy's definition (2015). It is not about testing the user, but to observe 

how people "react" to the product conceived or designed. In the UX strategy defended 

by Levy, the approaches described in the previous table align under the "umbrella" of 

User testing when we assume that we are "close" to people, either in person or virtually, 

but synchronously. Thus, when we think of a synchronous usability testing session, the 

information about what the user does with the product in testing and people's reactions 

are trivial. However, the reactions and feedback collected during leave valuable clues 

beyond what could be offered by a rigid list of script tasks.   

In the context of the software industry these user experience research techniques are 

considered the most widely used in procedures that value Human-Centered Design6. To 

analyze user behavior, there are a series of new bots and incoming tools that enhance 

the data collection process presented by Nielsen, thereby increasing feedback 

collection. Research shows advances in both textual and even sensory information 

gathering, as occurs in the wellness industry when collecting data from fingerprints, 

heart pressure and eye iris recognition. These automatic and intelligent tools have 

brought about a new paradigm in customer relationships and are characteristic of the 

recent 4.0 industry (Peruzzini, Grandi, & Pellicciari, 2017). In a positive perspective, 

obtaining this data can make the experience more personalized and closer to what the 

person desires. 

But before choosing one of these techniques and going out into the field, some scholars 

warn of the need to know how to manipulate the data collected. What will be useful? 

 
6 According to Norman (2018) the term Human-Centered Design differs from User-Centered Design in that it 
emphasizes the importance of the Design Thinking process centered on the human being not only as a 
user/consumer, but as someone where the Design Thinking process begins, focusing on what the person 
desires and how the person can be fully satisfied. 

https://www.nngroup.com/articles/which-ux-research-methods/
https://www.nngroup.com/articles/which-ux-research-methods/
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What insights can be taken forward? What can be implemented? Is it contemplating 

accessibility?  

Requirements can help in meeting these questions. It is common for organizations to 

focus their efforts on meeting the functional requirements of the system, but user 

needs, including usability and accessibility, and policy requirements must not be 

forgotten. Are the steps taken in accordance with the requirements inherent to what 

the project needs to be developed? It is this reflection that together with other authors 

Dix (2004) provide in their studies. "We begin by capturing and analyzing 

requirements, but we need to do this within the work context, taking account of the 

complex mix of concerns felt by different stakeholders and the structures and processes 

operating in the workgroups. (...) we consider several approaches: socio-technical 

modeling, soft systems methodology, participatory design, ethnographic methods and 

contextual inquiry" (Dix et al., 2004 p. 458). These are issues that reflect on the 

organizational point of view, in order to facilitate the fulfillment of the expectations of 

the stakeholders involved and ensure the robustness and sustainability of the 

development project. 

To reflect on the connection between the UX Research practices and their social 

context of applicability permits to establish the HCI studies in the new social dynamic 

and to comprehend the transformations that this phenomenon has caused. The 

perspective of the authors introduced here reveals a society configured in a new 

collective intelligence where various social actors are involved in co-designing 

processes.  

In the context of the development of digital products this theoretical review emphasizes 

that the participatory culture inherent to postmodern society promotes iterative cycles 

of development in HCI, multidisciplinary teams, adoption of approach and empathy 

strategies towards the stakeholders, greater agility to identify problems and 

opportunities, and a more rigorous commitment to attend the usability and accessibility 

requirements, thereby contributing to a better user experience. Moreover, it allowed 

the theoretical background of the procedures adopted in the empirical stage of research.  
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Chapter 3 - Contextualizing the methods, data collecting and participants 

 

The objective of this chapter is present an overview of the empirical phase of the 

research, contextualizing the methods of data collection, the participants involved in all 

stages of the evaluation process in the News area, and the intentions that motivated the 

use of each UXR source as a strategy for collecting data from general users or 

institutional agents involved in the decision-making process. This Demonstrates the 

effort made by the portal team to listen to people from different profiles, through 

several ways to find the users' needs. In addition, reflect the efforts to develop a digital 

product with good usability and accessibility practices. 

 

The pursuit to fulfill the user's needs is an inherent practice in digital product 

development. But in the case of the new UA Portal there is another factor for this 

demand. As a public entity, UA has to comply with different laws and regulations, 

namely with the usability and accessibility requirements prescribed by The 

Administrative Modernisation Agency (AMA). 

The work done within the UXR routine made it possible to apply for the new UA Portal 

for the Gold Seal of Usability and Accessibility (AMA, 2020), offered by AMA to 

governmental institutions that demonstrate the efforts to develop digital products with 

good usability and accessibility practices. One of the conditions required by the AMA 

for the application is testing with both users without disabilities and with disabilities. In 

the case of the UA portal, the blind and accessibility experts had a crucial role in testing 

and validating the portal's new sites in order to help support accessibility requirements.  

By the time this dissertation was published, the result of the application process for the 

Gold Seal of Usability and Accessibility had not been released by the Agency. It is 

worth mentioning that before the application to the AMA competition, the new UA 

Portal already had on its pages the W3C compliance seals concerning the guidelines 

described previously, in section 2.5 of the chapter on the theoretical framework. 

In this chapter we will summarise how we have collected the data from each UXR 

source in the evaluation process of the new portal: User Testing, Automatic Analysis 
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Tools, Stakeholders Meetings, and Extra Input. The analysis of the data obtained will be 

then detailed in Chapter 4. It is important to reiterate that other UX Research 

approaches were carried out in the context of developing other stages of the new AU 

portal project. But here it will be presented only what was performed specifically 

related to the news area, in a summarized way. 

 

3.1 User Testing 

The main objective of the User Testing was to understand the interaction of users with 

the portal's new News area and detect possible improvement points inherent to the 

basic navigation journey, such as the simple act of accessing the news area link, 

identifying the organisation of information, reading a content and sharing it. Based on 

these objectives established by the portal team, we sought to standardize tasks to be 

observed by different audiences, as is described on Table 3: 

 

Table 3 Methodological summary of the User Testing Sessions 

User Testing Sessions 

Tasks 1. View the entire homepage, from top to bottom (recognition phase)  

2. Identify the institutional highlights of the portal's home page  

3. Access the new portal's news site  

4. Identify featured news   

5. Click on a news item  

6. Back to the main page of the news site  

7. Read more news from a news page  

8. Identify the content categories menu of the news site  

9. Find button see more  

10. Share a news 

Method  Think Aloud Protocol  

Measurement Indicators described by Analysis Model (table 1, in section 1.3) 
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Environment Testing Room (as a lab) 

Register Video audio recording and Taking notes 

Devices Desktop Desktop + NVDA Assistive Software 

 

 

Sample 

representation 

(chosen by 

convenience) 

Usability focused Accessibility focused 

5 workers  

(from Departments 

and Services) 

5 new students  

(from 1st cycle) 

3 library 

accessibility 

experts (not blind) 

3 rectory 

employees (blind) 

Date Sep 11, 2019 Sep 12, 2019 Nov 25, 2019 Jan 24, 2020 

Sprint 13 13 18 21 

Findings related 

to 

(Problem 

Typology) 

1 Social Presence 

1 Inf. Architecture  

18 Visual 

27 Interaction 

3 Bug 

12 Visual 

15 Interaction 

18 Inf. Architecture 

3 Bug 

6 Inf. Architecture 

9 Visual 

18 Interaction 

Requirements 

Supported 

1 Political 

46 Design 

48 Accessibility 36 Accessibility 

Total of 131 

inputs per 

Problem 

Typology 

1 Social Presence 

6 Bug 

25 Inf. Architecture  

39 Visual 

60 Interaction 

Total of 131 

inputs per 

Requirements 

Supported 

1 Political 

46 Design 

84 Accessibility 

 

 

The results obtained from users who represented people without disabilities allowed the 

identification of issues related to failures in visual design, in the functioning of micro 
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interactions and feedback elements. Table 3 summarizes the main needs and problems 

identified (Table 4) and the solutions that were developed based on what was identified 

during the tests: 

 

 

 

Table 4 Usability Testing findings and solutions classified per typology of problem 

Findings types  Solutions Types Problem Typology related 

Difficulty to return to the top of the 

page 

Back to top button   Interaction 

Image without link assignment Highlights images as a link  Visual 

Difficulty returning to the News 

area homepage 

Title sizing from 16px to 28 px and 

keyboard navigation route adjust 

 Interaction 

 Unwanted dropdown effect on 

clickable title "News" on mobile 

  

The title has been removed from the 

clickable zone to preserve the 

consistency of the title as a link to 

the home page on mobile, just as it is 

on desktop 

 Interaction 

Difficulty interacting with sharing 

icons due to spacing and size 

 Extend the spacing between social 

media icons 

 Interaction 

Absence of icon that allows sharing 

by email and other social networks 

Inclusion of "share url" to the icon 

set 

 Interaction 

Difficulty to find the news category 

menu 

Resize (expand) the bar and the font 

of clickable titles 

 Visual 

 Interaction 

Link without working in the pretitle 

of the news 

Pretitles (categories) working as a 

link 

 Interaction 

"+" button no working as a link in 

the area of institutional highlights of 

the portal homepage  

"+" button working as a link  Interaction 

 

Once the UA portal was evaluated with users who represented the audience (through 

the choice of representatives of sectors and departments and groups) without 

disabilities, as well as the correction of the detected problems, two batteries of tests 
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focused on accessibility were then made. One with the library's experts and the other 

with the blind staff who work in the rectory, following the same task guide.  

 

The results were important to help correct distortions regarding the navigation 

sequence with the keyboard, the way the blind operate the assistive technologies to 

navigate on the internet. As shown in Table 5, the tests were relevant to improve 

aspects related to the alternative description of images and the arrangement of clickable 

icons: 

 

 

Table 5 Accessibility Testing findings and solutions classified per typology of problem 

Findings Types Solutions Types Problem Typology related 

Sharing button in the middle of the 

text makes understanding difficult 

Reorder the navigation sequence    Architecture Information 

Social networking icons between the 

title and the text generate reading 

obstacles 

Disable access to the sharing icons 

between the title and the text and 

keep only those at the end of the 

text 

 Interaction 

Associated agenda generates obstacle 

between the title and the text 

Reorder the agenda sequence to the 

end of the news 

 Architecture Information 

Use of abbreviations and acronyms 

without explaining makes it difficult 

to understand the information 

Advise journalists and content 

producers about good practices 

 Visual 

The position of the news data 

interrupt the reading  

Make the term "publication date" 

more evident at the alt of the link 

 Interaction 

Bug: Sometimes navigation sequence 

with keyboard jumps from the title 

of the news directly to the footer of 

the page 

Correct the script  Bug 

 

In this section a context of User Testing sessions with people with and without 

disabilities, and their results, was presented in order to clarify the processes, the people 

involved, and the contributions obtained. 
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3.2 Automatic Analysis Tools 

In the analysis model we explained that the use of an Automatic Analysis Tool, Hotjar 

(www.hotjar.com), was another form of data collection chosen by the UA Portal team, 

and consequently was considered in this study as one of the UXR sources to data 

gathering from end-users. As illustrated in Figure 14, Hotjar offers six ways to collect 

the data, either through Heatmaps, Recordings, Funnels, Forms, Incoming or Survey: 

 

 
Figure 14 Hotjar dashboard with the functionalities on the sidebar 

 

Despite the functionalities available in Hotjar, we chose to use the function Incoming, 

as the dashboard shown in Figure 14. This feature works as a feedback floating button 

embedded on the page (Figure 15). 

 

http://www.hotjar.com/
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Figure 15 User perspective of the Hotjar incoming button embedded on the UA Portal 

 

It is on this button where visitors click to send feedback. When it is sending, the Hotjar 

software provides us with the inputs from the users, such as the visited page URL, print 

screen and email address (when the user allows), as well as other data, like information 

about the country of origin of the ID visitor (identification number), type of device (if 

the visitor used tables, smartphone, laptop or desktop) and the browser (Figure 16). 
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Figure 16 Researcher perspective of the incomings/messages from users via Hotjar income button 

 

The messages received via Hotjar's feedback button about the News area totalized a 

number of 144 inputs (Table 6). 15 of these inputs represent messages from visitors who 

could not interact with the content because of some bug. These problems, when 

detected, were forwarded to the development team to identify and solve the problem. 

 

 

Table 6 Methodological summary of data collecting via Hotjar 

Automatic Analysis Tools (Hotjar) 

Register documentation: 

Data tabulation on Sheets (Google Sheets/Excel) 

Data processing in SPSS 

Date  Sprint N. of Inputs 

(feedbacks) 

Typology Solution 

16 to 23/Oct/2019 15 18 1 Bug 

14 Social Presence 

1 Bug issue correction 

25/Oct to 16 16 14 Social Presence - 
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5/Nov/2019 

7 to 20/Nov/2019 17 22 6 Bug 

11 Social Presence 

6 Bug issue corrections 

21/Nov to 

1/Dec/2019 

18 21 2 Bug 

18 Social Presence 

2 Bug issue corrections 

5 to 18/Dec/2019 19 16 4 Bug 

12 Social Presence 

4 Bug issue corrections 

20/Dec/2019 to  

15/Jan/2020 

20 24 1 Bug 

21 Social Presence 

1 Bug issue correction 

16 to 29/Jan/2020 21 11 10 Social Presence - 

1 to 12/Feb/2020 22 8 1 Bug 

7 Social Presence 

1 Bug issue correction 

12 to 22/Feb/2020 23 8 8 Social Presence - 

Total 144  15 Bug issue corrections 

 

The other inputs were classified as Social Presence typology because consisted of 

comments related to the news content.  

For this reason, neither of the two typologies identified contributed to support the 

requirements for the UA Portal. As the feedback checking received via Hotjar was part 

of the portal daily routine, matters related to news or institutional content were 

forwarded to the rectory or the University Communication Services. Likewise, the bugs 

did not help in the defense of requirements because they were occasional computer 

events that occurred during updates made to the portal. They were corrected without 

affecting the development technologies. 
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3.3 Stakeholders Meeting Inputs 

Meetings with stakeholders (Table 7) were also used as a way to obtain inputs.  These 

were meetings planned by the project coordination to discuss design changes, to share 

results of usability and accessibility tests, and to get feedback from those involved as 

institutional agents who influence the decision-making process, since they represent 

departments, schools and university services.  

 

 

 

 

Table 7 Methodological summary of data collecting during Stakeholders Meetings 

Stakeholders Meetings Inputs 

Register documentation: 

Field diary notes, photos, and video recording 

Data tabulation on Sheets (Google Sheets/Excel) 

Data processing in SPSS 

Date  Sprint N. of 

inputs 

N. of 

participants 

Participants work 

sectors 

Typology  Requirements Solution 

25/Sep/ 

2019 

13 5 11 Information and 

Technologies 

Services; 

Communication 

Services; Rectory 

1 Inf. 

Architecture 

4 Visual 

1 Political 

4 Design 

4 Adjustments  

26/Sep/ 

2019 

14 2 6 Communication 

Services 

2 Inf. 

Architecture 

2 Political 2 Adjustments  

10/Oct/ 

2019 

15 13 40 Pivots from 

Departaments, 

Schools and 

Services  

1 Visual 

2 Inf. 

Architecture 

4 Social 

Presence 

4 User 

experience 

1 Design 

8 Political 

- 

9/Jan/ 20 12 3 Customer Service 12 User - Sharing the 
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2020  

 

(Operated by 

blinders from 

Communication 

Services) 

experience feedback of the 

blind, as end 

users, to the 

team awareness Total 32 60 

 

As described in Table 7, these meetings were important for identifying needs, 

supporting product requirements (mainly political scope) and providing solutions. 

Because it involved a large number of agents representing the various university areas, 

it was common to deviate from the subject to themes related to the institution and not 

exactly to the digital product in question. Therefore, complaints related to the 

university and not to the portal were not used in the statistical analysis of the data.  

 

 

3.4 Extra Inputs 

We explain in section 1.3.1 of the analysis model that the Extra Inputs were aggregated 

in a UXR source category created to show the data obtained through strategies created 

to meet eventual demands of the UA Portal’s Evaluation team. At specific times it was 

necessary to consult a specialist; in others, the team had to obtain data through social 

networking (Facebook) or message app (Teams) to understand situations that needed a 

look beyond what was seen in the evaluation routine. The Table 8 summarizes the three 

moments when this was necessary. 

Table 8 Methodological summary of data collecting via Extra Inputs 

Extra Input Sources 

Register documentation: 

Field diary notes, report, and print screen 

Data tabulation on Sheets (Google Sheets/Excel) 

Data processing in SPSS 

Date  Sprint Collect from N. of 

inputs 

Typology Results/Actions 
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18/Sep/2019 13 Comments on 

the Teams 

App 

1 1 Visual 1 Adjustment  

16/Oct/2019 15 Facebook 

posts 

21 1 Information Architecture 

1 Bug 

2 Interaction 

3 Visual 

14 Social Presence 

1 Correction  

2 Adjustments 

9/Fev//2020 23 Expert Review 42 1Ux 

1 Bug 

3 Social Presence 

3 information Architecture 

13 Interaction 

21 Visual 

4 Adjustments 

13 Corrections 

 

Total 64  

 

In sprint 13, the period before the launch of the new News area, an extra input was 

collected via comments from a stakeholder in the rectory. It was useful for the portal 

team to make adjustments before the launch. 

In sprint 15, after the launch of the new News area, the collected input represents 

comments originated from a post in the Facebook of the new Portal project coordinator. 

The idea was to take spontaneous feedback to identify opportunities for improvement. 

Finally, in sprint 23, the opportunity was taken to access a specialist who as a university 

Alumni collaborated with a review, at the invitation of the evaluation team. 
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Chapter 4: Description and Analysis results. 

As explained in the analysis model (Table 1), the concepts User Testing, Stakeholders 

Meetings Inputs, Extra Input Sources and Automatic Analysis Tools were 

conceptualized as the four UXR sources, during the sprints 13 to 23, as evaluation 

strategy of the new News area. 

The descriptive statistical analysis was adopted to help understand the frequency of data 

distribution per occurrence, with the use of cross-data tables (indicated in each section 

of this chapter) developed to understand the correlations between the variables. 

If the overriding research objective consisted in discover which nature of the data 

sources (inputs obtained in the UXR: User Testing, Stakeholders Meetings Inputs and 

Automatic Analysis Tools) most contributed to the solutions developed (outputs), the 

values processed in the SPSS represent, therefore, the numbers of inputs obtained from 

those four data sources.   

4.1 The testing of the Main Hypothesis  

In the section 1.8 of the introduction (Chapter 1), we explain that this research was 

motivated by one main hypothesis and three sub hypotheses. We will start in this 

section the description and analysis of the results concerning the main hypothesis: each 

UXR source has a different capability for gathering data about the user needs. 

The null hypothesis (H0) accepts there is no significant difference between the number 

of inputs (capability) collected by the four data sources: User Testing, Stakeholders 

Meetings Inputs, Extra Input Sources and Automatic Analysis Tools. It means that the 

null hypothesis assumes the same amount (capability) of inputs generated from the four 

UXR sources.  

The alternative hypothesis (H1) presumes the number of inputs generated by the four 

data collection sources is different from each other. That is, each source had several 

capabilities to collect data in the UXR process. 
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4.1.1 Rejecting null hypothesis 

After the data processing, with a 95% confidence level, it was possible to accept the 

alternative hypothesis (H1).  

Applying the qui-square test to this sample set, it was found that with Sig 0.00, the null 

hypothesis was rejected (Table 9 and Graph 1). Thus, there is a significant difference in 

the quantity of inputs generated by each of these UXR sources. 

 

 

Table 9 Normality tests by Correlation of significance of Liliefors 

Normality Tests 

 
SOURCE 

Kolmogorov-Smirnova Shapiro-Wilk 

 Statistics gl Sig. Statistics gl Sig. 

SPRINT USER TESTING ,258 131 ,000 ,783 131 ,000 

INPUT STAKEHOLDERS ,326 32 ,000 ,758 32 ,000 

EXTRA INPUT SOURCES ,417 63 ,000 ,620 63 ,000 

AUTO AN TOOLS ,120 145 ,000 ,946 145 ,000 

 

Kolmogorov-Smirnov sample test 

 

Graph 1 Distribution of the amount of inputs provided per type of UXR source. The four UXR sources were 
labeled in numerical (quantitative) data. User testing (number 1), Stakeholders Meeting (number 2), Expert 

review (number 3) and Automatic Analysis Tool (number 4). 

 



 

 

 

 

 

 

 

89 

This confirms that each nature of data collection source (User Testing, Stakeholders 

Meetings Inputs, Extra Input Sources and Automatic Analysis Tools) within UXR had a 

specific potential in generating inputs. 

 

4.1.1.1 The testing of the three Sub Hypothesis 

The analysis model built for this research asks for three sub hypotheses to be observed:  

1. The UXR sources have different capabilities to meet the requirements.  

2. The UXR sources have different capabilities for identifying problem typologies 

that each UXR source contributes differently to generating outputs (or product 

solutions).  

3. Each UXR source contributes differently to generating outputs (or product 

solutions).  

 Thus, the following graphs also demonstrate that there was a significant difference 

between hypothesized and observed values when asked:  

1. Are the four development requirements (Accessibility, Design, Political and 

Technical) equally met by the data collected by UXR sources? 

2. The six types of problems related to interface dimensions (Information 

Architecture, Bug, Interaction, Social Presence, UX and Visual) are also detected 

by the UXR sources? 

3. The four output process solutions (NONE, Adjustment, Correction and New 

Feature) have been equally distributed to meet the needs identified by the UXR? 

sources? 

Asking these questions can help us reflect on: 

1. The requirements that URX sources can help the team to ensure the product's 

quality 

2. The types (typology)of problems related to interface dimensions that UXR fonts 

most help to detect 

3. Understand the nature of the solution undertaken to respond to the user needs 

identified by the UXR sources. 
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In facing these questions, the same statistical Chi-Square test was performed with the 

collected data samples corresponding to each of the three questions. Thus, we sought to 

understand how the URX methods chosen by the portal team helped in supporting the 

requirements, in identifying the types of problems related to the interface dimensions 

and in perceiving the types of solutions/outputs as a response to the identified needs. In 

these three tests specifically, only valid cases were considered: 

1. Development requirements: 194 valid cases (inputs that generated some type of 

constraints to the development requirements). 

2. Typology of problem: 360 valid cases (inputs that represented some problem of 

the interface dimensions). 

3. Delivered solution: 176 valid cases (inputs that demanded output/delivery 

solution) 

This is therefore the valid data considered for analysis. 

4.1.2 Sub hypothesis 1: Null hypothesis rejected (Supported Requirements sample).  

The affirmation of sub hypothesis 1: The UXR sources have different capabilities to 

meet the requirements, was confirmed. 

With a 95% confidence level, it is possible to say that the null hypothesis is rejected, 

that is, the development requirements are not equally met. The UXR fonts used by the 

UA portal most helped to support the design requirements (91 valid cases) and 

accessibility (85 valid cases). Although less frequently, the political and technical 

requirements were met, with 15 and 3 valid cases, respectively. This shows that if the 

hypothetized values were true, the Accessibility, Design, Political and Technical 

requirements would have been equally supported by an average of 48 inputs each 

(Graph 2). 
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Graph 2 Frequency of 194 valid cases (Sig,000) 

This may reveal that the UXR sources used throughout the evaluation of the news area 

of the UA portal had the potential to support the two requirements that are more 

related to the interaction environment, where the usability and utility of the digital 

product are most in demand. But still, data collection can help, even if timidly, to detect 

constraints from a political and technological point of view. 

4.1.3 Sub hypothesis 2: Null hypothesis rejected (Typology of Problems sample). 

The affirmation of sub hypothesis 2: The UXR sources have different capabilities for identifying 

problem typologies, was confirmed. 

With a 95% confidence level, it is possible to state that there is a significant difference between 

the types of problems detected in the interface dimensions, thus rejecting the null hypothesis. 

 

Graph 3 Frequency of 360 valid cases (Sig,000) 
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Most of the data collected (Graph 3) helped to identify feedbacks related to Social 

Presence (PSOC), i.e., feedbacks that were related to how the user views the university 

or the news. We believe that these 138 inputs are the result of the very nature of the 

digital product evaluated because in the News area people interact with content that 

touches social issues. These were moments when users referred to the institution or 

subject of the news, and not directly to the interface. Secondly, the 76 valid cases 

represent the feedback related to the interaction problems (INT) in the interface of the 

news area. Then, with 69 valid cases, the UXR sources helped in the identification of 

visual dimension (VIS) problems of the interface.  

Below the estimated are the occurrences of problems related to Information 

Architecture (ARQINF) 38 valid cases, Bugs (BUG) 24 valid cases, and problems related 

to UX 17 valid cases. It is expensive that all problems interfere in UX, and so the 

frequency in this dimension could have been much higher. But as explained in the 

methodology chapter, to avoid duplication of inputs, only extreme situations were 

considered, where users manifested explicitly emotional evidence. 

4.1.4 Sub hypothesis 3: Null hypothesis rejected (Product Solution sample). 

The affirmation of sub hypothesis 3: Each UXR source contributes differently to 

generating outputs (or product solutions), was confirmed. 

With a 95% confidence level, the null hypothesis was rejected in the Chi-Square test. In 

the decision-making process, the solutions while responses to the problems were not 

distributed in the same way (Graph 4). 
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Graph 4 Frequency of 176 valid cases (Sig,000) 

In the output process, the portal team was much more dedicated to making adjustments 

to the interface elements (PS1, 88 valid cases). Then, 52 valid cases represent the team's 

decision to do nothing (NONE). These are situations where inputs were welcome, but 

for reasons of time, priorities, resources and policies, the option was not to make 

changes at that time. 

Underneath the hypothesized are the other two outputs. PS2, which represents the 

corrections made to meet 32 inputs. And finally, PS3, which were the four responses to 

the inputs that demanded the creation of New Feature. 

As is described in the (Graph 4), the fact that the inputs demanded more Adjustments 

(PS1) than Corrections (PS2) and New Features (PS3) may be an indication that the 

digital product developed was close to the users' expectations and needs. It 

demonstrates that the team knows its user to the point of drawing much closer to the 

user's needs. It suggests that in an Agile development environment, iterations of UXR 

approaches can be powerful tools to promote stakeholder involvement in the co-design 

process and for the team to know the user more deeply.   
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4.1.5 Recapping Chi-Square Tests 

In this first part, we discuss the results of the hypothesis test with the main question. 

The result was that the null hypothesis was rejected in the statistical test and proves 

that each UXR source built differently to help meet the identified user needs.  

The Chi-Square tests also helped us to test the three secondary hypotheses. And in all 

three cases, the null hypothesis was rejected.  

Regarding the Requirements support, it may mean that the chosen UXR fonts helped to 

support first the Design Requirements, secondly the Accessibility, thirdly the Political-

institutional and fourthly the Technical Requirements. 

In what concerns to the identification of which interface problems the UXR fonts most 

helped to understand our results showed: first, issues related to Social Presence, second, 

Interaction problems, third, problems of Visual dimension,and  fourth, problems of 

Information Architecture, following from Bugs and interface issues of the new User 

Experience related news area. 

Finally, regarding the types of Solutions that most demanded decisions from the team to 

meet the needs identified by the UXR sources, the results showed first the Adjustments, 

second the NONE decision (do nothing), third the Corrections and, last, the 

development of New Features. 

 

4.2 General data distribution 

Together the four UXR sources User Testing, Stakeholders Meeting Inputs, Extra input 

Sources and Automatic Analysis Tools contributed to the collection of 371 inputs over 

the sprints. These include complaints, compliments, tasks completed, tasks not 

performed and other user-needs observed from the indicators of the analysis model.  

Obviously, if other indicators were chosen, such as facial expressions and other types of 

data, the number of inputs generated would be much greater than the amount of 371. 

This indicates that the choice of indicators for the analysis model can restrict or 

increase the sample volume. It also reveals how deep and complex the URX approaches 
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are for data collection, as there are a variety of elements from the contextual, 

environmental, anthropological, ethnographic, and behavioral aspects during an 

interaction. Depending on how the indicators are defined, according to the target, the 

number of inputs can be huge or even very high. 

In the table below (Table 10) the frequency of data collected by each of the four UXR 

sources is distributed in 11 sprints (13 to 23). It is important to emphasize again that 

these sprints represent the period dedicated to evaluations, testing and feedback 

collection during the pre-launch, launch and post-launch of the UA portal news area. 

 

 

Table 10 Frequency of UXR Source distributed over the sprints observed 

Cross tab 

 

UXR SOURCE 

Total USER TESTING 

INPUT 

STAKEHOLDERS 

EXTRA INPUT 

SOURCES 

AUTOMATIC 

ANALYSIS 

TOOLS 

SPRINT 13 47 5 1 0 53 

14 0 2 0 0 2 

15 0 13 21 18 52 

16 0 0 0 16 16 

17 0 0 0 22 22 

18 48 0 0 21 69 

19 0 0 0 16 16 

20 0 12 0 24 36 

21 36 0 0 11 47 

22 0 0 0 8 8 

23 0 0 41 9 50 

Total 131 32 63 145 371 

 

It is clear that the distribution of the inputs collected throughout the digital product 

evaluation process was not equal or proportional among all sprints. The sprints with the 

highest input are those where the UXR methodology has been characterized by being 
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closer to the end-user’s field, such as interviews or usability tests. In the sprints where 

the entries were smaller, are the period in which the team dedicated to the reflection of 

results, generation of insights and was more focused on the implementation of 

solutions. Thus, in the data analysis phase, the team chose faster UXR methods to be 

applied, such as expert review or stakeholder consultation to validate some decisions. 

 

Graph 5 Distribution of all inputs along the 11 sprints 

 

The bars of the frequency distribution graph (Graph 5) helped us to better visualize the 

alternation between peak moments when more data was collected, alternated with the 

moments of the lower peak when the collection was less.  

The following table shows the frequency distribution of the same data, only rolled by 

type of indicator used to collect the inputs from the respective UXR sources (Table 11). 
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Table 11 Crosstab of valid indicators 

VALID INDICATOR * SOURCE 

 

UXR SOURCE (INPUT) 

Total 
USER 

TESTING 

STAKEHOLDERS 

MEETINGS 

EXTRA INPUT 

SOURCES 

AUTOMATIC 

ANALYSIS 

TOOLS 

INDICATO

R 

Complaint (AT) 0 0 0 39 39 

Compliments (AT) 0 0 0 105 105 

Social network post (EX) 0 0 21 0 21 

Comments on Teams (EX) 0 0 1 0 1 

Expert review/comments (EX) 0 0 41 1 42 

Compliments (SM) 0 14 0 0 14 

Complaint (SM) 0 3 0 0 3 

Suggestion (SM) 0 9 0 0 9 

Need (SM) 0 6 0 0 6 

Number of clicks (UT) 2 0 0 0 2 

Clicked zone (UT) 3 0 0 0 3 

Tasks not performed (UT) 11 0 0 0 11 

 Compliments (UT) 24 0 0 0 24 

Complaint (UT) 78 0 0 0 78 

Suggestion (UT) 10 0 0 0 10 

Doubt (UT) 1 0 0 0 1 

Time spent (UT) 2 0 0 0 2 

Total 131 32 63 145 371 

 

It is worth to say that not only the quantity and type of indicator differ between UXR 

sources, but also, not all of the indicators provided in the analysis model has been used 

in the collection of inputs in each of the UXR sources. For this reason, we will discuss 

below both the validity and the omitted indicators. 
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4.2.1 Valid Indicators 

All the indicators foreseen in the analysis model as a data collection tool are considered 

valid and have been accounted for by occurrence. 

4.2.1.1 User Testing Indicators 

According to table 3 in section 3.1, 4 User Testing sessions were performed. Two of 

them occurred in Sprint 13, focusing on usability. The other two were performed in 

Sprints 18 and 21, with a focus on accessibility issues. 

Valid indicators: 

The following are considered valid indicators: Complaints, Compliments, Task not 

performed, Suggestions, Clicked zone, Number of clicks, Time spent, and Doubts. 

 

Complaints 

The way used to measure the inputs coming from User Testing show how powerful 

this approach is to evaluate and get to know the personas, and how the user 

considers the digital product and relates to it. In this source of UXR, the reports led 

78 inputs and are an obvious way to understand the user's dissatisfaction. 

Complaints can also be an indication of an exact, unmet need or some difficulty. 

“It is necessary to have eagle eyes. (It takes so long to find) I was going to drink a 

coffee.” 

"É necessário ter olhos de águia. (É tão demorado para encontrar) Eu ia beber um 

café."(in portuguese language) 

“There has to be another option. Maybe I'll come here and give up.” 

"Tem de haver outra opção. Se calhar eu venha aqui e desista." (in portuguese 

language) 

These were complaints from different users about the difficulty in finding the news 

agenda, during the usability testing, in September 2019. 
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Compliments 

Compliments (24 inputs) were the second most used indicator in this source. This 

indicator was considered because the act of praising some aspect of the digital 

product can be evidence that met some latent need or expectation.  

“The topics organize the news. I like that because I have the overview and go to 

what interests me most.”  

"Os tópicos organizam as notícias. Gosto disso porque tenho a visão geral e vou ao 

que mais me interessa." (in portuguese language)  

Compliment from User during Usability Testing in September 2019 

The other testimonials can be checked in the Appendix 1.1 (User testing Grid 

Analysis). 

 

Task not performed  

Third, are the tasks not performed (11 inputs) in the usability and accessibility tests. 

These results are essential to understand the most difficult moments of the journey, 

when at some point during the execution of the tasks of the usability test the user 

was not able to reach the final objective proposed.  

 

Table 12 Tasks not completed 

Tasks P1  P2  P3  P4  P5  P6  P7  P8  P9  P10  

T1            

T2            

T3            

T4            

T5            

T6            

T7            

T8            
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T9            

T10            

Performance 90%  100%  100%  90%  90%  90%  90%  80%  90%  100%  

Total time 

spent 

8:02  5:27  4:57  7:05  11:05  8:30  10:03  10:59  10:31  9:23  

 

Suggestions 

Suggestions (10 inputs) is a very interesting indicator because a suggestion can mean 

a polite way to complain about something that is not working very well or needs 

improvement. 

“There could be a button to help you get back to the top.” 

"Poderia haver um botão para o ajudar a voltar ao topo." (in portuguese language)  

A suggestion from ser during Usability Testing in September 2019. 

 

Clicked zone 

The Clicked Zone (3 inputs) is a typical usability indicator where the focus is to 

evaluate the interface interaction components, based on a task intentionally created 

to understand user behavior. This indicator was used only in a single usability test 

when the intention was to understand which interface elements received more 

clicks (Figure 17).  
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Figure 17 "First click test". The goal was to understand in which zones and interface elements people click to 
access a piece of news. The images were the elements that received the most clicks. Then, the title of the 
news and lastly the element + 

 

Number of clicks 

The number of clicks (2 inputs) is associated with the previous indicator and had the 

same purpose, to evaluate the interaction in a specific area of the interface (Figure 

16). 

 

Time spent 

The time spent on a task (2 inputs) was another indicator present in the analysis 

model, but it did not have much use in obtaining inputs. The reason is that it was 

based on the Thinking Aloud Protocol, so it is not possible to use time as a metric 

since the participants of the tests talk and express themselves orally during the 

execution of some task (Haak & Jong, 2003). In these cases, the time considered is a 
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relevant indicator when the time for the user to complete a task was too long (over 

60 seconds) or too different from the performance of other users (Figure 18). 

 

Figure 18 Part of the usability test report with students and university staff. The highlighted colors represent 
the tasks in which users spent between 42 seconds and 64 seconds to give up the task 

 

 

Doubts 

This indicator contributed to the collection of 1 input. It is created in the analysis 

model because it thought that people would have many doubts when interacting 

with an interface so different from what used them. But unlike this, even being a 

new digital environment, people were able to complete the vast majority of the 

tasks proposed in the usability tests. The only doubt expressed was when a user was 

not sure if an image had the link assignment. This doubt revealed the strong 

tendency that people must click on the image and expect this image to have link 

behavior, instead of clicking on a text.  
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The fact that the Doubt indicator was not as numerous. And, being much smaller in 

quantity, can prove that even the new news area is an entirely new digital 

environment (with many initial fears), the design of the new portal did not leave 

the user unsure when browsing the new News area. 

4.2.1.2 Stakeholders Meetings 

All indicators designed to collect information from the Stakeholders Meetings (Table 

11) are considered valid, Compliments, Suggestions, Needs, and Complaints. 

Valid indicators: 

Compliments 

In meetings with Stakeholders, the data collection used all the indicators provided 

in the analysis model (Table 1). Compliments were the most prevalent, with 14 

inputs. It may mean expectations met by clients interested in the product and by 

orderly stakeholders. In Agile development, meetings with stakeholders, such as 

sprints reviews, represent an essential step in the iteration cycle where customer 

feedback ensures the development team's decisions. In these cases, compliments can 

mean the assumption that the team has achieved the expectation, need, and 

satisfaction of those involved. It also shows that the right decisions are scalable to 

other development stages, increasing the "hits" of the portal development team. 

Suggestions 

The nine suggestions presented are inputs that reveal the need for stakeholders to 

interfere with the design or functionality proposed by the development team or 

dissatisfaction with what was offered by the team. Sometimes it may be a need that 

the team could not meet when developing or designing, so the suggestions were 

presented as a way to adjust some elements of the interface that did not meet the 

wishes or needs of customers. They can also represent some help from the 

stakeholders to help the development team find a solution more suitable to the 

needs or expectations of the stakeholders. 

Needs 

The six inputs from this indicator denote situations in which stakeholders have 
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made some suggestion or manifested dissatisfaction concerning the interface 

presented. These were moments when they showed that the suggested changes or 

adjustments are vital for the digital product's functioning.  

However, the stakeholder meetings were occasions when some needs pointed out 

for the excellent functioning of the news area did not depend on the portal 

development team, but on political-institutional decisions. (example: “We need a 

good picture”, said an institutional agent during the Stakeholders Meetings). 

Complaints  

Like the needs, the complaints did not always represent something related to the 

interface. In this case, of the three inputs collected, two of them showed problems 

that depend on institutional decisions, not from developing the new news area 

interface. A complaint manifested during the meeting revealed the need to improve 

the information architecture. However, this problem was to the general portal, but 

it reflected the interaction with the news area. 

“We received many calls from people that ask us help to find information about 

hiring opportunities”. 

"Recebemos muitas chamadas de pessoas que nos pedem ajuda para encontrar 

informação de concursos." (in portuguese language) 

For this reason, an institutional agent argued the need to include subjects like hiring 

in the news area. 

Details available in The Appendix 1.3 (Stakeholders Meetings Grid Analysis)) 

 

4.2.1.3 Extra input sources 

Of the six indicators designed to collect information from the Extra Input Sources 

(Table 11), three are considered valid, Expert Review, Social Network Posts, and 

Comments on Teams App. 

Valid indicators: 
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Expert Review  

As explained in the analysis model (Table 1), the UXR source "Extra Inputs", 

represents all the feedback-gathering approaches that were not planned by the 

portal's Evaluation team. It is a diverse set of information sources that were 

occasionally relevant to provide strategic data for the development team. One of the 

indicators of this source is the Expert Reviews (Figure 19), responsible for leading 

the indicators' ranking, with 41 inputs. This data resulted from sporadic queries 

made to experts on unscheduled or last-minute occasions. There was no application 

of specific heuristics. The expert replicated the same tasks as in the user testing 

sections, but with expert perspective.  

It is important to note that although these inputs were not anticipated, expert 

feedback contributed to no small amount of valid data. It shows that Expert Reviews 

can be a periodic source of evaluation and be embedded in the regular evaluation 

planning of a product. 

 

Figure 19 Screen print of the expert report. Document available in Appendix 2 
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Social Network Posts  

The "Social Network Posts" provided the contribution of 21 inputs. As explained in the 

analysis model, only the posts made by members of the development team on their 

social networks on the new news area of the UA Portal were observed. Stakeholder 

comments (academic community) on the postings made by the coordinator of the new 

portal project and by the Rector of the University of Aveiro at that time were observed. 

The 21 inputs represented feedback in the order of compliments to the portal, 

suggestions and other criticisms that will still be presented in this document, but that 

contributed to the gathering of feedback on that occasion when the new news area was 

launched. These comments on social networks were carefully analyzed, as there are 

comments that can be made just to please, there are comments where people were very 

spontaneous. 

Compliment example: “Another step towards the renewal of the UA portal, a work that 

is due to a large team of various services and departments, with students, teachers, and 

technical, administrative and management staff. Congratulations to all!” (In portuguese 

language: “Mais uma etapa para a renovação do portal da UA, um trabalho que se deve a 

uma grande equipa de vários serviços e departamentos, com estudantes, docentes e 

pessoal técnico, administrativo e de gestão. Parabéns a todos!) 

Complaint example: “It also seems to me that within the news, the body of the text 

could have the source a little larger.” (In portuguese language: A mim tb me parece que 

dentro da notícia, o corpo do texto poderia ter a fonte um pouco maior.) 

 

Comments on Teams app  

There was only one evidence of this indicator, through a comment from a member of 

the team when transmitting a message from a stakeholder of the rectory. And it was to 

reinforce the same issue already discussed in a stakeholder meeting. 

When created in the analysis model, this indicator was expected to be a source to 

collect many inputs, due to the great exchange of information among the team 
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members in this tool. But this did not occur in the sprints related to the development of 

the new news area, as it happened in other products developed for the portal. One of 

the weaknesses of this indicator is that it was possible to monitor only those areas of the 

tool where comments were publicly posted. Private conversations between team 

members were not accessed, either by the data protection policy or by the work 

environment's ethical posture. 

 

4.2.1.4 Automatic Analysis Tools 

Of the five indicators designed to collect information from the Hotjar Automatic 

Analysis Tool (Table 11), two are considered valid, Compliments, and Complaint. 

 

Compliments 

As already mentioned, Hotjar was the automatic analysis tool used throughout the UA 

portal's development period. The compliments related to the new news area came 

through messages sent by users through the feedback button (Figure 15). Later we will 

show the analysis of the data received via Hotjar, but it is valid to say that these 

compliments referred not only to the interface aspects of the new news area but also 

related to the news contents. These factors may reveal the satisfaction of using the 

interface or the satisfaction with the content or institution. 

 

Complaint 

Likewise, the complaints received via Hotjar are related to two factors: the product 

itself, as an interface, but may also be linked to dissatisfaction with the institution or 

the content of the news. It will be noticeable when we present the analysis of the 

results and problems related to the evaluated interface dimensions. 

It is worth remembering that people may be more tempted to send complaints than 

compliments in these types of feedback sources. This gives the compliment received a 

much greater value. Nevertheless, on the other hand, the fact that the person is willing 
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to send negative feedback is a sign that they need the product or care about it. The 

fragile aspect of this type of indicator is the very nature of the automatic analysis tool. 

Being an asynchronous analysis method, it is not always possible to understand and 

interpret what the user meant in the message. 

4.2.1 Unused Indicators 

After discussing the valid indicators, i.e., those that were accounted for per 

occurrence (present in Table 11), we will now discuss the aspects related to the 

missing indicators, those that were foreseen in the analysis model of the research 

plan, but that for some reason were not used in the information collection process. 

We consider this section important because the absence of an indicator or its non-

use in the data collection instrumentation may be essential to reflect on the analysis 

model's possible weaknesses or even to observe the complexity inherent to each 

measurement process UXR source. 

Of the four UXR sources analyzed, only in the "Stakeholder Meetings" source was it 

possible to register all the indicators foreseen in the investigation plan 

(compliments, suggestion, need, and complaint). These four indicators present in the 

stakeholder oral discourse had the same form of recording (in the third person), 

through field diaries. 

However, in the UXR sources "User Testing," "Extra inputs," and Automatic 

Analysis Tools," not all indicators were used in the instrumentation of data 

collection. So, let us talk about them now. 

4.2.2.1 User Testing 

In the UXR source User Testing, five indicators provided in the analysis model did not 

use. 

Tasks Accomplished 

During the data gathering to analyze the usability test videos, the team gave more 

importance to the tasks not completed by the users. When focusing on negative 

indicators, such as Task Not Performed, the intention was to solve the problems that 
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prevented good navigation. However, Accomplished Tasks could have been accounted 

for to ratify bold decisions or paths. 

Score 

The System Usability Scale (SUS) (Tullis et al., 2008) and the Sequence Question (SEQ) 

(Tullis et al., 2008) were the two scales applied in the tests to measure the usability of 

the tested interfaces. Nevertheless, these scales only reaffirmed a perception of the 

evaluated product that the team already had. Therefore, more than the Scores (SUS and 

SEQ) result, the team cared about the richness of expressions and behavioral data 

revealed in the tests. It is clear that the score of a usability scale is essential, but even 

having a satisfactory score, the tested product may present flaws and defects that are 

only found through an analysis of the users' qualitative inputs.   

Thus, the Scores did omit from the instrumentalization. Therefore, they were not used 

as a means of input collection. 

Interruptions during the test 

This indicator was used as an input. By following the Thinking Aloud protocol in the 

usability tests, the interruptions that could arise on the part of the evaluator were 

manifested in the form of doubts, suggestions, complaints, and other forms related to 

valid indicators. If the interruptions on the part of the evaluators have been taken into 

account, we would have duplicated the data. 

Time of navigation 

This indicator was created to measure the performance of the blind users in usability 

and accessibility tests since the use of the keyboard is part of the operationalization of 

assistive technologies. Since the blind evaluators did not have any difficulty related to 

the navigation time to complete any task, these values were omitted. 

The sequence of navigation using "Tab" on task 

Similarly, the sequencing of navigation using the keyboard was a predicted indicator to 

verify possible accessibility inputs during usability tests with blind people. However, no 

input revealed any difficulty of the evaluators in the navigation sequence. These last 

two indicators, "Time" and "Sequence," could be considered if the observation's focus 
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was also the absence of the problem. As we have already mentioned, the inexistence of 

difficulty may also show a need to be met.  

4.2.2.2 Extra input sources 

In the source "Extra Input Sources," three indicators had values omitted because they 

were not collected: 

Team member comments 

A multidisciplinary team in an Agile environment is typical of the exchange of ideas 

and insights between members (MCKenna, 2016). With the analysis model's design, it 

would be hoped to catalog the team members' contents. However, the comments 

regarding the digital product evaluated in this research had much more the 

characteristic of doubts and fears. Thus, the team members' comments were more 

directed to the design of the usability test tasks.  

Email messages 

It was expected that the portal team would receive emails with feedback related to the 

new news area, but this did not happen because it was not stimulated or motivated as a 

data gathering strategy. Instead, the resources that channeled the reception of feedback 

messages were Hotjar, an indicator classified as Automatic Analysis Tools. Even those 

who were from the institution used Hotjar as a feedback tool, and not the email.  

Informal approach 

Considering that people approach us and make comments and suggestions informally, 

perhaps even spontaneously, this indicator was created so that this type of input would 

not be lost. However, this approach did not happen. Indeed, the vacation period and the 

return to class created a scenario characterized by the omission of these occurrences.  

4.2.2.2 Automatic Analysis Tools 

a) In the data source "Automatic Analysis Tools," three indicators were omitted. 

Heatmap recorded on Hotjar 

Although this tool is an essential source of analysis and insights, the Hotjar's heatmap 

recording tool was not used for the new news area, as the architecture designed for the 

leading portal has been replicated for the news area. If the News area structure was 
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different from the remaining areas of the Portal, the heatmap would have been a useful 

source of information.  

b) Suggestions received from Hotjar 

Being a tool for receiving messages and feedback about the navigation experience in all 

areas of the UA portal, including the new news area, it was expected that suggestions 

from users would arrive. However, no such occurrence was observed. 

c) Doubts received from Hotjar 

Similar to the previous indicator, no doubts related to the news area were registered in 

Hotjar. The doubts received touched other areas of the portal related to the university 

services. 

4.2.3 Recapping about the inputs 

In this part of the discussion of results, we have explained that the 371 inputs collected 

by the four UXR sources represent the valid cases collected by the different indicators. 

We also discussed that each UXR source's indicators have different natures and 

measurement capabilities, which may have influenced the "weight" of each source in 

the data collected. 

We also explained the indicators representing the valid data and critically justified some 

aspects of the analysis model that revealed some fragility regarding the indicators that 

were not used in the process of instrumentalization and collection of the observed data. 

 

4.3 UXR sources' contributions to Product Solution generation, Requirements support, 

and identification of Input Typologies according to the interface dimensions. 

In the hypothesis tests described in the previous section, we observed that each UXR 

source allowed the collection of a specific number of inputs to evaluate the new News 

area of the UA portal. Each of these data collection sources allowed to support 

requirements, identify problem typologies and define solutions.  
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In the context of the University of Aveiro, where cultural multiplicity is translated into 

users with different interests and needs, it is crucial to understand which UXR source 

can present the best approach to identify a particular type of problem or to know which 

one has the most outstanding efficiency to support some requirement. These decisions 

may interfere with the type of solution ultimately presented to end users' needs. 

Thus, in the next section, we will show how the four UXR data sources (as dependent 

variables) related to the independent variables: Typology of problem, Requirements, 

and Product Solutions. The next section 4.3.1 presents an initial analysis of the 

frequency of the four distributed "Sprint" time-variable sources. 

4.3.1 Observing the frequency of UXR sources by Sprint 

By observing the frequency distribution table of the UXR sources/inputs (Table 10 and 

11), it is possible to notice the two sources with the highest number of data collected: 

"Automatic analysis tools'' and "User testing." In terms of numbers of inputs, the 

"Automatic Analysis Tools" (Hotjar software) shows more data volume collected than 

"user testing". However, comparing the frequency of distribution of each of these 

collection sources over the 11 sprints and the potential of each of them for the output 

improvements was different, and in the point of view of product solution delivery the 

Automatic Analysis Tools offered an almost insignificant contribution. 

It is interesting to compare the frequency of the data collected from these two sources 

observing its importance for the output improvements: according to the Crosstable 

(Table 10) and the bar graph below (Graph 6), the source "Automatic Analysis Tools" 

(Hotjar) was present in 9 of the 11 sprints and generated 145 inputs. Whereas, the "User 

Testing" data collection source, even frequent in only three sprints, was enough to 

collect 131 inputs. 

It is essential to remark that the frequency of use of each UXR source is bound to its 

need, nature, and team routine. A tool like Hotjar, for example, was used almost daily. 

Moreover, it is a tool that is always available to those who access the UA portal at any 

time, at the user's initiative, different from other collecting information methods. The 

Usability Tests (as a kind of User Testing approach) had a more spaced-out cycle of 

iteration (and intentionally planned), as well as the collection of inputs in stakeholder 
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meetings (mainly during the decision-making) and Extra Inputs Sources (when the data 

had been collected in unpredictable situations). 

Of course, each one of the four UXR sources had some specific relevance in the digital 

product evaluation process with end-users.  A low amount of data gathering does not 

always mean that the source has low importance. Sometimes, even the methodology 

that allows a limited collecting of feedback can be fundamental for improving the 

interface. In the following sections, the specification of outputs will be more detailed. 

 

Graph 6 Distribution of inputs generated by type of UXR source 

Still analyzing Table 10, another factor deserves to be highlighted: each UXR method, 

as a source of data collection, has different ways of being measured. That is, the 

indicators are not always the same. That is the very nature of the user's source of 

information collection influences the volume of input acquired. The valid indicators 

have been described in section 4.2.1 and can be reviewed in Table 10. 
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- 145 inputs from the Automatic Analysis Tolls source have been obtained through 3 

valid indicators. 

- 131 inputs from the User testing source have been obtained through 8 types of valid 

indicators.  

- 63 Extra source inputs had been obtained through 3 valid indicators 

- 32 inputs from the Stakeholders Meeting source have been obtained through 4 types of 

valid indicators. 

Considering their respective volumes of inputs, we will show below how each of these 

sources contributed to support the Requirements, identifying interface dimensions 

problems, and the Product Solution generation.  

The great value of the UXR data sources is not in the number of inputs generated but in 

the effectiveness of these inputs concerning the independent variables. For example, as 

will be explained below, the "Automatic Analysis Tools" font, despite having presented 

the most considerable amount of inputs collected, was an insignificant UXR source for 

generating Product Solution (outputs). Moreover, Product Solution is the leading way 

to meet users' needs. On the other hand, it can be an interesting tool to obtain at very 

fast speed feedback from the user when bugs occur or when the institution wants to 

obtain feedback related to social presence. 

4.3.2 The contribution of UXR sources to Product Solutions 

Not all the valid Inputs explained above required an effort from the portal team to 

provide solutions to the identified needs. Therefore, this section will show the 

relationship between the valid inputs from the UXR sources and Product Solutions. It is 

important to remember that the numbers do not correspond to the amount of solution 

developed, but rather to the number of inputs that effectively contributed to delivering 

solutions.  

If the focus of this dissertation is to discover the nature of the data sources (inputs 

obtained in the UXR) most contributed to the product solutions developed (outputs), 

based on our results (Table 13) it is possible to reaffirm that: the "User testing" was the 
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UXR source that most contributed to the development of solutions for the new area of 

News. 

 

 

Table 13 Cross-tabulation between Sources and type of Solutions 

SOURCE * SOLUTION 

 

SOLUTION (output/delivers) 

Total Adjustments Corrections New features 

SOURCE USER TESTING 62 12 4 78 

INPUT STAKEHOLDERS 12 0 0 12 

EXTRA INPUT SOURCES 14 5 0 19 

AUTOMATIC ANALISYS 

TOOLS 

0 15 0 15 

Total 88 32 4 124 

 

 

In the next sections, the relationship between each source is analyzed: 

Automatic Analysis Tools 

While the "Automatic Analysis Tools" source led in the number of inputs collected 

(145), the effectiveness of these inputs for generating solutions dropped to 15 inputs. Of 

all that large volume of collected feedback, only 15 were used to produce solutions for 

the News area. It was the source that least contributed to the feedback received.  

This finding leads to the belief that, if the project focused only on solving problems, 

Hotjar would not be an efficient automatic analysis tool for this purpose. Its 

asynchronous dimension can weaken the interpretation or perception of what users 

want to express in the messages sent. On the other hand, the fact that it is always 

accessible with a feedback button on the interface makes the University available 24 

hours a day to receive feedback. Of course, if we analyzed other features of the new UA 

portal, the result could have been different. Nevertheless, if it is the new News area as 

an object of study, the numbers show the opposite. 
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Further on, when we talk about the other variables, we will see that this UXR source, 

although not so useful from problem-solving, can be a suitable means from social 

presence and public service (Figure 20). 

 

Figure 20 "I'm trying to access the page and nothing." User feedback via Hotjar about bug that prevented 
viewing the news page 

 

The type of solution this UXR source helped generate were ‘corrections’, as an example 

in Figure 21 (bug fixes identified in users' responses sent via Hotjar). 
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Figure 21 Example of an excel spreadsheet to report bugs and the development team to solve 

 

User Testing 

Leading the Product Solution variable with 78 valid inputs for the output process, User 

testing approaches proved to be the UXR source that most allowed the development of 

solutions as a response to users' needs (Figure 22). 

The usability tests, in-depth interviews, and other methods on the "umbrella" of User 

Testing, had a synchronous approach. During these moments, the UX professionals had 

a decisive role as a moderator or as an observer of users' behavior during evaluation. 

The human ability to observe and listen to others makes the empathy process a 

differential and advantageous quality compared to the asynchronous UX assessment 

tools (Jeff & Chisnell, 2008).  

The results of User Testing methods depend not only on the ability of the professional 

mediator but also on the proper execution of the task definition protocol, the 

recruitment of people, the choice of the testing environment or room, the product to be 

tested, and the intention of the team behind the whole organization (Dumas & Loring, 

2008; Preece et al., 2015).  
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In the context of the University of Aveiro, User Testing approaches revealed to be 

beneficial and highlighted advantages that are worth highlighting here, even if they are 

not part of the analysis model or are not the focus of this research. The involvement of 

people in the co-design process of an institutional digital product that is part of these 

users' lives can be strategic from the user's satisfaction with the product itself and the 

institution. In stakeholder meetings, participants appeared to be resistant to the portal's 

new format were recruited for the User Testing sessions. In addition to making their 

contributions, these people felt good about being heard. Step by step, they changed 

their stance and became advocates for the new portal or felt responsible for being an 

integral part of this challenge to build a new portal. 

Of the 78 inputs that allowed the generation of solutions, 62 were answered in the form 

of adjustments to some element of the interface, 12 in the form of correction of some 

error in the interface, and 4 in the form of delivery of new features. The fact that we 

had more adjustments than solutions may be an evidence that the interface design was 

close to users' expectations, demonstrating the development team's maturation process 

in knowing its clients' preferences and replicating the learnings in a scalable way to 

other areas of the new portal. 
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Figure 22 In this example reported in a usability test, users complained about the long scroll to get to the 
agenda news 

These comments highlighted the urgent need to create a “back to the top” button 

(arrow, Figure 23) considering the long scrolling page. 
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Figure 23 The "Back to top" button is present in the news area and on all pages of the portal 

 

In the section on error typology (4.3.4), some illustrations of examples show the 

solutions provided by the UXR User Testing source. 

Input Stakeholders Meetings 

Similar to the above described, the inputs received from the UXR Stakeholders 

Meetings contributed a lot to adjust the new news area. Twelve (12) inputs were 

collected that allowed adjustments to the interface. These meetings were mainly held 

during Sprints Reviews, where the results of tests and new prototypes were presented 

to Stakeholders.  

These meetings also enabled stakeholders to realize the importance of supporting the 

requirements, and of better understanding how the target customers reacted to the 

prototypes and interfaces being developed.  

On the day that the first version of the Portal was presented to stakeholders, the 

university communication services asked the team to give more prominence to title 

(also called heading one or H1) "News", Figure 24.  
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Figure 24 Comparison of the main page of the News area. Reducing the size of the news photos was one of 
the stakeholder meeting subjects during Sprint 13 

A suggestion was also received concerning the decrease of the photos so more news 

could fit in the highlights area. In the first version, the news categories were hidden in a 

drop-down menu list, and there was no redundant link from the news area in the 

audience menu. 

It is also worth mentioning the adjustments made to allow the integration of the 

institutional video in the portal's highlights' information area. This challenge called for 

the integration of   new requirements, both regarding technical and accessibility issues, 

as the area of institutional highlights was not designed to support videos. Furthermore, 

the other big problem was that if the portal allowed the insertion of video without 

meeting the minimum requirements of accessibility, the portal would lose the AAA 

accessibility level of W3C (W3C, 2019), preventing, among other limitations, blind 

people the right to access information with quality and equity.  

Aware of these impediments, stakeholders became aware and accepted the challenge of 

remaking the institutional video to make the content accessible to all both in 

Portuguese and English. While the university's communication service made the new 
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versions of the video, the UA portal development team adjusted the institutional 

highlights module to be compatible to receive accessible videos. Details on the results 

obtained in the area of accessibility are available in the attachments area (Appendix 3 

and 4), where in addition to the testimonies of the blind about the accessible video, it is 

also possible to read a document on the portal's accessibility and usability actions in 

general, submitted to the AMA Accessibility and Usability Seal (AMA, 2020).  The 

section on UXR sources' relationship with the Development Requirements (Table 13) 

also presents some details on this issue. 

These results show that Stakeholders Meetings are an appropriate way to share feedback 

from end-users with the development team. Watching videos or reading sentences with 

the testimonies of end-users has contributed to raise awareness of those involved and to 

motivate the development team that often falls into a routine of processes that may 

become automatic. The transcription with the feedback of the blind is at the Appendix 

1.3 (Stakeholders Meetings) and Appendix 4 (Video Transcriptions of blinder feedback 

regarding accessible video), and some excerpts are in section 4.3.4.2. 

Behind hours of work and thousands of lines of programming codes or wireframes, 

there are people who will be thrilled or delighted to use the digital product. his 

accessible video enabled blind users to see the content that they would not have access 

to in another situation. As an observant researcher, we emphasize that we saw 

teammates and stakeholders thrilled with the blind people feedback. This was a very 

important step that positively impacted the motivation both of the development team 

and of the institution itself. 

Extra input Sources 

As already explained in the section where valid indicators are described (4.2.1), the 

UXR Extra Input source is characterized as a mixed category, in which last-minute or 

unplanned data collection approaches were grouped together. The comments in the 

collected social network posts (Figure 25), the expert review reports, or the Teams app's 

feedback served to reaffirm a need that the development team already knew, 

contributing to create new solution processes.  
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Fourteen inputs from this category contributed to the interface adjustments, and five 

inputs helped to correct problems in the new News area. 

 

Figure 25 The project's general coordinator made this post about the launch of the new UA news area. The 
content of the 24 comments is available in the analysis grid, in the appendix (1.4), and all the inputs collected 
in this UXR source 

Because it is composed of a diverse set of sources, it became complex to make some 

judgment about the performance of this UXR source to help solve problems. The social 

network data is mainly composed of spontaneous comments sent to the cycle of friends 

who posted. Despite this limitation, this data was useful to reinforce some information 

that had already been collected by the team. Even if carried out without planning, the 

expert reviews presented a specific level of quality and depth. Nevertheless, both 

sources contributed to the data collection process. 

 

4.3.2.1 UXR and Product Solutions Source Relationship  

The following statistical graph representations (Graph 7) help to understand the 

frequency distribution of the evaluated data distribution of input frequency. 
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Graph 7 Frequency of solution types by UXR source category 

The bar chart (Graph 7) illustrates the contribution of each UXR source to product 

solution insights.  

The following chart (Graph 8) represents the data formed from boxplot, listing the types 

of product solutions from all UXR sources by Sprint. 
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Graph 8 Distribution of output/solution types over the 11 development sprints 

The output New Feature was the only one that presented only the minimum value in 

the "Sprint" time scale (Graph 8). From sprint 13 on, the development team was more 

dedicated to adjusting in almost the new news area's entire evaluation period. In the 

middle of the roadmap, from Sprint 16 on, the dedication was to make corrections, as 

indicated in Table 8 regarding all the solution data.  

In the analysis model, we explain the meaning of each of the Product Solution 

indicators. In the data shown so far, we have not considered the indicator "NONE." 

Under this scope, it’s worth remembering that this indicator (NONE) represents all the 

inputs received that, for some reason, were not considered, ignored, or were not 

prioritized at that moment of the sprint. 

 

 

 



 

 

 

 

 

 

 

126 

 

 

 

 

 

Table 14 The table shows the Frequency distribution of the types of solutions, considering the valid cases, 
and excluding the missing values 

 

If the variable "NONE" was not taken into account (Graph 9), it is possible to notice a 

considerable part of the inputs received (Graph 10) had not been placed in the team's 

output development flow. 
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Graph 9 The graph shows the distribution of the types of solution demanded per UXR source 

Despite being an indicator of inputs that did not contribute to delivering solutions, we 

decided to show this data to reinforce that these inputs represented feedback received. 

However, the team could not meet them, either in the form of adjustment, correction, 

or new functionality. 
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Graph 10 Boxplot chart considering the cases classified as NONE 

Thus, it is possible to suppose that if the team had more time, resources, or political 

openness, the inputs classified as NONE could have been addressed.  

4.3.2.2 Recapping: UXR sources x Product Solution 

In this part of the study, we showed how each UXR source contributed to the Product 

Solution process, that is, the outputs.  

Most of the inputs (88) allowed solutions in the form of adjustments to the news area 

interface: corrections, with 32 inputs and New Features, with five inputs. 

It was found that the UXR source that most helped to collect valid inputs for the 

development of solutions was the User Testing, followed by Stakeholders Meetings, 

Extra and Automatic Analysis Tools. 
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We showed examples representing each of the sources and saw that the inputs' 

relevance is not linked to the number of inputs collected, but to what the collected 

feedback can provide to digital product development. One example that ratified this 

statement was what we showed regarding a solution created from an input generated in 

a Stakeholder Meeting. Even though a UXR category did not lead the collection 

ranking, a single input provoked a deep mobilization of the team to adjust the portal's 

highlight area to receive accessible videos. This case also reinforced the importance of 

meeting development requirements as an opportunity to raise awareness of the team, 

stakeholders, and to empathize with users with disabilities. 

We also saw that 19.5% of valid cases represented inputs that, despite having been 

received and accepted by the team, were not addressed in time. 

4.3.3 The contribution of UXR sources in supporting Requirements 

The purpose of this section is to show what development requirements UXR fonts have 

helped to support different dimensions: Accessibility, Design, Political, and Technical. 

As explained in the analysis model (Table 1), the requirements did support when some 

indicator originated by the inputs causes constraints or compromises accessibility, 

design, policy, or technical aspects. However, not all feedback collected is related with 

requirements that have no longer been fulfilled. Therefore, of the 371 global inputs 

(Graph 11), 194 were considered valid, i.e., they reveal some requisites were not 

addressed.   
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Graph 11 Boxplot displays the distribution of the requirements supported over the 11 sprints 

By analyzing the boxplot (Graph 11), it is noticeable that most of the user-needs 

collected by the UXR sources supported the Design requirement during most of all the 

sprints evaluated. 

Design 

One of the reasons why the Design requirements have been the most achieved ones is 

related to the fact that new UA portal represents a big change in the Design approach, 

when compared with the Portal former version. All the released design system elements 

and components resulted in a completely different template from the previous version. 

The visual design felt the effects of people's hunches, opinions, and suggestions. In the 

new UA portal, the new interface represented a paradigm break, both in the aesthetic 

sense of interaction and in the information architecture. Usability tests were, therefore, 

mostly moments when users approved the new look which was considered a 

breakthrough. Nevertheless, it was also common to hear remarks that denote resistance 

to the novelty as the old interaction model has been used for years. Suddenly these 

people came across an interface representing a different visual identity and felt 

uncomfortable “You could highlight the title "News" by giving it a color (Grenada).” 
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(Suggestion of institutional agent to highlight title News, during Stakeholders Meetings, 

in Sprint 13). 

Assigning the Grenada color to the title News (Heading 2) of the page would not be the 

right solution, as it would generate constraints with the Design requirements (Figure 

26).  
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Figure 26  At the top of the image, the title of the page as it was. In the center, as it would be if the 
suggestion was accepted. Below, the title News, as it is currently 

 

 

The tests showed that people could not find the Heading 2 to return to the main page. 

The best solution was to increase the font size from 16 pixels to 28 pixels. 

Accessibility 
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Accessibility requirements were the second ones that UXR sources most helped to 

support. As can be seen from the Boxplot (Graph 11), inputs were concentrated halfway 

through the end of the roadmap, in a time aligned with the tests that were conducted 

with blind and accessibility experts (Figure 27). 

 

Figure 27 The user testing session focused on accessibility with experts in the field 

Accessibility tests were centered more than halfway towards the end of the roadmap 

does not mean that the portal team was not focused on these issues—quite the contrary. 

Validations and accessibility checks were part of a daily routine of the digital product 

QA process. However, these initiatives had not foreseen in the analysis model. If the 

manual and automatic accessibility checks had been included in the indicators; indeed, 

the accessibility requirements would have been equally or more supported than the 

design requirement. 
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The maintenance of the W3C7 label in the portal's main areas, including the news area, 

and the application of the portal for the Gold Seal of Accessibility8,highlights the team's 

efforts to develop an increasingly inclusive product. The Appendix 3 presents the 

reports with the summaries of the tests that helped identify the accessibility issues that 

the portal team solved. 

Political 

Third, the inputs showed conflicts from a policy point of view (naturally in the initial 

sprints, where many institutional decisions had been needed around the portal news 

area). At the end of the roadmap, discrepant values indicate the institutional decision-

making processes when the product had been delivered. 

Some responses to the problems or needs identified in UX surveys depended on some 

institutional agents' political decisions. For this reason, the constraints of political 

requirements happened. One example that illustrates this situation refers to the 

usability tests' suggestions on sharing buttons in social networks (Figure 28).  

 
7 The W3C Triple-A Accessibility Seal (AAA) has been assigned to the UA portal's main page. The others are 
mostly double-A (AA). 
8 The report on the UA portal's application process for the Gold Seal of Accessibility and Usability, promoted 
by the Portuguese Agency for the Modernization of Public Administration, can be found in the annexes 
section (Appendix 3). 
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Figure 28 In this example, the user demonstrates the need to have access to sharing on other social networks 

Users hoped to find a way to share the news to many social networks, not just those 

made available (Twitter, Facebook, and LinkedIn).  

"I would like to share via email, or on Reddit, but it's not possible. I don't like to use 

these social networks you put here." 

"Gostaria de partilhar via e-mail, ou na Reddit, mas não é possível. Não gosto de usar 

estas redes sociais que colocaram aqui." (in portuguese language)  

said one of the students who participated in the usability test.  

The solution found by the portal team was to offer a link sharing icon, the chain button 

(Figure 29). 

 

Figure 29 The sharing button added to attend the users 
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Similar needs arose from other users, and the decision taken to the institutional agent. 

As the new portal's ordering client, the political-institutional decision was to refuse 

suggestions that asked to add other social networks or sharing options. Thus, at that 

moment, the portal team classified the solution as NONE, i.e., "do nothing," leave it as it 

is.  In other stakeholder meetings, an alternative solution was presented by the design 

team. The output was to insert the link-sharing icon; this way, the user could share the 

link with the personal browser options or paste the link URL. 

 

Technical 

The technical requirements were the ones that were least affected in the development 

field, from the end-users. Maybe this is evidence that the choice of technical solutions 

to be used in the digital interface development was not an obstacle to the interface. An 

additional factor is that by giving feedback, the end-user was not looking at the 

technology behind the system but at the interface's dimensions. It means that none of 

the needs identified for the news area has encountered any obstacle linked to the 

development technologies used in the portal. 

 

4.3.3.1 Relationship between UXR sources and Requirements 

The following frequency distribution Table 15 details each UXR source's contribution 

to the number of inputs that helped to support the development requirements. The 

inputs that did not cause any constraints to the portal requirements are not described. 
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Table 15 Frequency distribution of requirements per UXR source 

 

 

The source of UXR User Testing has supported the most identified constraints related to 

accessibility issues (Table 16). It was also the source that most helped to detect the 

constraints to the Design requirement. As said before, User Testing approaches had been 

applied synchronously, and this allows the UXR researcher to be more detailed in 

observation and more empathetic in understanding the user's needs. 
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Table 16 Cross tabulation of valid requirements cases per UXR source 

 

The Input Stakeholders' source that most supported the constraints to the Political 

requirements (Table 16). Naturally, in the environment of these meetings, the political-

institutional discussions that affect the decision-making process prevail. Sprints reviews, 

as we have said, are the apex of this type of approach. 

The constraints to the Technical requirement (Table 16) were almost non-existent. 

Only three inputs from the UXR Extra source revealed some aspects of the 

technological field. In one of these cases, the revision made by an expert resulted in 

conflicting suggestions to the technology resources of the portal development. 
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Graph 12 Distribution of the number of requirements supported according to each UXR sources 

In the bar chart above (Graph 12), it is possible to overview which input sources most 

helped to support the requirements collection. 

4.3.3.2 Recapping the Requirements 

The purpose of this section was to show what development requirements UXR fonts 

have supported: Accessibility, Design, Political, and Technical. 

We saw that, in the general scope (joining the collections of all UXR fonts), the Design 

requirements were the most supported, followed by the Accessibility ones. The Political 

requirements were the third, and finally, with an insignificant amount of input that 

caused constraints are the Technical requirements. 

We consider that Design requirements obtained a higher number of inputs that 

generated conflicts because it is an area that involves the whole aspect of the visual and 

interaction layers, i.e., much more exposed to contact with the public. 
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Accessibility requirements appear as the second most affected by the inputs received. In 

this case, the analysis model allowed us to verify only the inputs from tests with users 

with weaknesses. If the analysis model considered the manual and automatic validation 

routine, these requirements would undoubtedly have been supported by a larger input 

volume. 

In the third most supported requirements, the Politician, the number of inputs collected 

was much lower than the others, what can be explained with the actual results of the 

meetings with stakeholders.  

In fourth, the Technical requirements suffered little constraints, which may show that 

the university was sufficiently prepared to develop the new news area from a 

technological perspective. 

When we observe this same data to know each UXR source's capacity to support the 

requirements, it is clear that the User Testing methods were more effective in collecting 

conflicting inputs to the Design and Accessibility requirements. In the Design scope, 

Extra Input Sources were also useful to identify inputs. The Stakeholders Meetings 

source was more likely to support the policy requirements. Moreover, finally, the UXR 

Automatic Analysis Tools font collected virtually no conflicting inputs to the 

Requirements. 

4.3.4 The contribution of UXR sources to identifying Input Typology 

In this last analysis, we will show which types of inputs relative to each UXR source's 

interface dimensions helped to identify. As shown in the analysis model's explanation, 

we applied the interface dimensions defined by Sousa (2017) to classify the types of 

inputs collected. We understand that this scientific contribution can be applicable to 

the interface evaluation of digital products, as the UA portal's new news area. Thus, 

UXR sources helped to identify the types of inputs:  

● Information Architecture (ARQINF) 

● Visual (VIS) 

● Interaction (INT) 

● Social Presence (PSOC) 

● User Experience (UX) 
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● Bug (BUG) 

This last typology, "Bug," is not part of the Sousa (2017) model. We decided to add it 

due to the interest of also checking for bugs during user interaction. In this case, the 

bugs are events caused by software updates, either due to the type of browser or 

another issue that interferes with the digital product's complete functioning.  

It is also important to reinforce here that the User Experience (UX) typology was only 

used to classify an input when the emotional manifestations surrounding the user 

experience were very evident, so this typology obtained low occurrence records. 

Nevertheless, it is worth pointing out that aspects of the interface's dimensions reflect 

in the user experience. Thus, by being more rigorous in using the UX typology, we were 

able to identify which type of input can make the experience good or bad. 

In the description of the analysis model (Section 1.3), we explain the meaning of each 

typology. After cataloging, we arrived at the following table's result (Table 17), where 

the frequency and percentage that each UXR source helped to collect. 
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Table 17 The occurrence distributes the values, and the missing cases are collected inputs that could not be 
classified 

 

In the following Table 18, it is possible to see the distribution of the inputs in the 

correlation between UXR typology and the source in a summarized way. 
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Table 18 In 362 of the 371 collected inputs, it was possible to classify the interface input typology 

 

The main interest in verifying this data is to understand which types of inputs relative 

to the interface's size each UXR source has more ability to identify. It is clear that the 

specification of a usability test's tasks, what is noted in a News Area, or the type of 

automatic tool used are factors that interfere with the result of observation and 

collection. Moreover, all the results obtained in this research were influenced by how 

the UXR methods were applied in the data collection, as outlined in the Graph 13. 
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Graph 13 Bar graph. The vertical axis represents the numerical scale of occurrence of cases 

From the next boxplot view (Graph 14), we will go over which input types each UXR 

source can identify. It is important to remember that these inputs can be positive or 

negative issues related to the interface's dimensions. Next, in each subsection, we will 

discuss each UXR source's performance in this process, discussing at least the two 

highest values represented by each one. 

4.3.4.1 Typologies inputs from User testing gathering 

The User testing source collected inputs from the "Information Architecture," "Bug," 

Interaction, and "Social Presence" typologies. 

Interaction 
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The source User Testing (sprints 13, 18, and 21) presented great potential for identifying 

inputs of the interaction typology. It was the only source capable of identifying this 

type of input in a more continuous way along with the sprints. he "Extra Input Source" 

and "Automatic Analysis Tools" presented only discrepant and minimum values, 

according to the boxplot graph, but they weren't useless (Graph 14).   

In almost all sprints, the collection of inputs allowed the identification of data about the 

interaction in the new news area interface. It proves that User Testing methods are 

great allies for this purpose. When testing a digital product, user behavior may even be 

a relevant aspect to be observed, but the user interaction with the product is the 

primary way to ensure that the interaction design was well designed. Personal 

experiences cause users to construct interaction patterns and replicate mental models 

when operating a system or product. It directly interferes with the expectations 

surrounding usability and the stimulus-response process (Dix et al., 2004; Dumas & 

Redish, 1999; Lazar et al., 2017; Preece et al., 2015). 

Therefore, by identifying and solving interaction design issues, the portal team 

contributed to the news area having an interface that provided a fluid and significant 

interaction. 

The 60 interaction inputs that the UXR User Testing source collected, among 

compliments and complaints, originated from usability and accessibility tests with the 

general public, experts, and the blind. The compliments served to ratify a need met, 

helping the portal team replicate the interaction design on other scales. On the other 

hand, the interaction problems caused constraints in the Design and Accessibility 

requirements. Solving these problems means supporting these requirements.  
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Figure 30 Users reported difficulties in interacting with the social networking buttons. Because they were so 
close, it was not easy to know which one they were clicking on 

 

Here are transcribed some user lines during the test shown in Figure 30: 

“The sharing buttons are very close.” 

“Os botões de partilha estão muito próximos.” (in portuguese language) 

“A lefty person will have difficulty.” 

“Uma pessoa esquerdina terá dificuldade.” (in 146ortuguese language) 

“More centralized would be better, since nowadays everyone keeps their cell phone with both 

hands.” 

“Mais centralizado seria melhor, já que hoje em dia toda a gente agarra o telemóvel com as duas 

mãos.” (in portuguese language) 

 

Visual 
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The second-largest input typology most collected by the User Testing source was the 

visual dimension, with 39 occurrences. The visual dimension involves all aspects related 

to size, colors, contrasts, and textures. See some examples: 

 

Figure 31 The users had given up the task of accessing the menu of news categories. The menu items had to 
be enlarged to make the menu more visible. (sprint 13) 

 

Here are transcribed some user lines during the test shown in Figure 31: 

"I figured the main menu would lead me to read other news."  

"Imaginei que o menu principal fosse me levar a ler outras notícias." (in portuguese language) 

"Maybe you could emphasize this part more." 

"Talvez pudessem destacar mais esta parte." (in portuguese language) 

 

In sprints 18 and 21, when the same test was performed with accessibility experts and 

blind people, the identification of visual typology problems was accentuated, as 

exemplified in the figure of a slide with the conflict touchpoints, shown in one of the 

discussion meetings of accessibility test results (Figure 32). 
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Figure 32 Touchpoint Graphic with the issues found by the experts (orange) and the blind (green) presented 
in team meetings. The Appendix 3 clarifies the information related in this figure 

For the blind to see, images must be described. However, this description needs to be 

satisfactory for the blind to visualize the image in their way, based on the alternative 

description. It is important to consider that the alternative description is not only a 

benefit for the blind. Even visuals may need textual information when the image 

cannot be uploaded due to low internet speed. Of these 39 inputs that show issues 

related to the visual dimension, 21 were identified by blind people and experts when 

conducting the same tests as the general public. 

Thus, even the problems that apparently generate constraints to the Design also affect 

the accessibility requirements, since there are rules of minimum font size for 

comfortable reading and color contrast. Likewise, the alternative text description of 

images, buttons, and other interface elements must be respected so that the interface's 

visual dimension becomes accessible to ordinary people, blind, colorblind, and people 

with other weaknesses linked to genetic factors, environmental or aging. 

Bugs 

The number of bugs collected by the User Testing source was minimal, six Bugs as is 

described in the Table 10. Nevertheless, what was reported by the users would affect 

those who navigate with assistive technology for the blind. A bug generated in a site 
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update made the assistive technologies unable to access the text of the news itself, 

preventing the blind from reading.  

Social Presence 

The desire to share some information about the institution or news shows some input 

from the dimension of Social Presence. The only input that the User Testing source was 

able to get, in this case, was when a user said he missed an icon that allowed the sharing 

of news via email and social networks. 

UX 

Although User Testing approaches allow an evaluation of the product closer to the end-

users, no feedback was collected in which the emotional aspect concerning the product 

had been verbalized, either denoting satisfaction or dissatisfaction. This result can also 

be justified by the script of the tests. 

 

4.3.4.2 Typologies inputs from Stakeholders Meetings 

The Stakeholders Meetings source collected inputs from the "User Experience," 

“Visual”, “Information Architecture”, and "Social Presence" typologies. 

 

User Experience 

Of the 362 types of inputs identified, 30 were from the source of UXR Stakeholders 

Meetings. Despite the low amount, the data from this collection method significantly 

contributed to highlight the emotional evidence related to the User Experience (16 

inputs). One of the situations where this was evident was at a feedback gathering 

meeting with blind stakeholders. They are rectory employees who provide customer 

service over the phone and use the UA portal as a resource. We asked them what they 

thought of the institutional video with accessibility (an example mentioned in this 

chapter of the discussions). They had been consulted by Communication Service agents 

to explain how image description phrases for videos can be elaborated, but they had not 

seen the video ready.  In sprint 20, when the video was released in the institutional 

highlights area, we questioned them to get their feedback.  
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The entire testimonial can be found in the Appendix (section 1.3 and 4), but we will 

show the excerpts that highlight the relationship's emotional aspect with the product: 

Extract 1: 

"Well, that even moves, wow! You bet it does! That is pretty cool!" (Testimony of the 

blind man with hands-on his face crying)  

"Epá. Isso até comove, fogo! Podes crer!! Tá muito fixe!" (in portuguese language) 

Extract 2: 

"You bet!" (The same blind man crying. He stood up and embraced the researcher. 

Because of the hug, the researcher lost the camera angle). “We feel what our needs are. 

Often, the designers, even the accessibility designers and so on, etc. When they say, 

"Ah, let's do it like this," but what they find in the office, what they see in the computer 

is not what we find in practice. You did the work starting from the foundations, not 

starting from the roof, like many people who want to do work for inclusion but know 

how to do it because they start from the top. Why this? Because you don't consult the 

people who have the right feeling, the exact feeling, the real one. You have a partial 

sensation; you imagine that it must be like this. Many times, it's not what you imagine.” 

"Pode apostar!" (O mesmo homem cego a chorar. Ele levantou-se e abraçou o 

investigador. Por causa do abraço, o investigador perdeu o ângulo da câmara). "Sentimos 

quais são as nossas necessidades. Muitas vezes, os designers, mesmo os designers de 

acessibilidade e assim por diante, etc. Quando dizem: "Ah, vamos fazer assim", mas o 

que encontram no escritório, o que vêem no computador não é o que encontramos na 

prática. Fizeram o trabalho a partir das fundações, não a partir do telhado, como muitas 

pessoas que querem fazer trabalho para a inclusão, mas sabem como fazê-lo porque 

começam do topo. Porquê isto? Porque não se consulta as pessoas que têm a sensação 

certa, a sensação exacta, a verdadeira. Têm uma sensação parcial; imaginam que deve ser 

assim. Muitas vezes, não é o que imagina". (in portuguese language) 

Extract 3:  

"It transmitted to me personally a great emotion." (Feedback from the other blind guy 

in the department) 
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"Transmitiu-me pessoalmente uma grande emoção". (in portuguese language) 

Extract 4: 

"As a customer, I am delighted. I think it was an excellent bet. I don't know who the 

mentor of this audio-description was, but you said there were many, but it was an 

extraordinary idea. In fact, it was really worth it". (Reaffirmed the other blind man in 

expressing his own satisfaction) 

"Como cliente, estou muito satisfeito. Penso que foi uma excelente aposta. Não sei quem 

foi o mentor desta audio-descrição, mas tu disseste que foram muitos, mas foi uma ideia 

extraordinária. Na verdade, valeu mesmo a pena". (in portuguese language) 

 

On the same day (within Sprint 23), the blind's testimonies were shared with the 

stakeholders representing the institutional agents and the development team of the new 

UA portal. Similarly, as they saw the feedback from the blind, the stakeholders were 

also moved.  

As a result, the socialization of the users' feedback with the team helped increase the 

team's motivation and the institutional agents to defend the requirements necessary for 

developing the digital product. Therefore, feedback meetings with stakeholders are so 

important (Farrel, 2017).  

Visual 

In Sprint 15, five cases of inputs related to the visual dimension had registered.  It was 

in a meeting with institutional agents to give feedback about the new layout of the new 

News area. 

In this first example, we will show a testimonial that denotes a compliment: 

"The News page is more modern than the actual website, and with a strong bet on 

images." (Stakeholder meeting testimonial from institutional agents) 

In the second example, a statement by an institutional agent highlights a need: 

"I think it is necessary to reduce the spacing so that the screen shows more content in 

the highlighted area” (statement of an institutional agent in the same meeting). 



 

 

 

 

 

 

 

152 

These declarations refer to Figure 24 (present in Section 4.3.2). 

Information Architecture 

Five inputs were collected in the same meeting that helped identify the information 

architecture dimension's needs. One of the most discussed examples at the stakeholder 

meeting was the reorganization of the category menu of the news area. 

In the first version of the interface, the news menu had a list of 16 categories: Campus, 

Interviews, Outside the UA, Culture, Sports, Opinion, Publications, Scholarships, 

Conferences, Contests and Awards, Distinctions, Dissemination of Science, Jobs, 

Education and Training, Research and Academic Exams. 

The list of links was so extensive that even in the desktop version, it occupied two lines 

(Figure 33). 

 

Figure 33 Highlighted in the image is the first version of the news categories menu, in a usability test session. 
There were 16 links in two lines 

As a result of this meeting with institutional agents, the menu items were cut in half, 

leaving eight links: Campus, Research, Education and Training, Culture and Sports, 

Awards, Conferences, Interviews, and Opinion (Figure 34). 



 

 

 

 

 

 

 

153 

 

Figure 34 After the usability tests and the stakeholders' meetings, the menu items had halved, turning the 
page cleaner 

Thus, we found that meetings with institutional agents were also important for decision 

making related to information architecture. Moreover, being a digital product of an 

educational institution, the organization of the interface elements is the fruit of the 

agents' decisions, even if they need to be changed to meet user needs collected in UXR 

approaches. 

Social Presence 

Also, at Sprint 15, the stakeholders' meetings resulted in collecting four inputs related 

to Social Presence. See what one of the institutional agents said: 

"My compliment to the portal and to the news page, which kept the same identity (of 

the portal)." (Statement of an institutional agent in stakeholder meeting after the launch 

of the new news area) 

When referring to the "identity," the institutional agent highlighted one of the nuances 

of Social Presence: the image that a brand or institution represents for a user of a 

product or service. By looking at the interface, the institutional agent wanted to express 

the concept of a modern and renewed university represented in the new interface.  

An interface can be a social representation of an institution's identity.  

Bug and Interaction 

During the meetings with stakeholders, no mention had been made of any input related 

to Bugs or Interaction. 
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4.3.4.3 Typologies inputs from Extra Input 

The Extra Input source collected inputs from the "Visual", "Social Presence", 

“Interaction”, “Information Architecture”, “User Experience and “Bug” typologies. 

 

Visual 

"Ah! So, it's not because I wear the glasses today that I see better!" (social network user 

testimonial). 

The humorous commentary to a Facebook post exemplifies a user's compliment for an 

adjustment in the news area texts' font size. This feedback is one of the evidences of 

another need met within the Visual dimension of the interface. Increasing the font size 

of texts was a need identified in stakeholder meetings and usability tests. However, the 

commentary on the social network made exponentially served to ratify the right 

decision to improve the portal's visual aspect and give users more reading comfort. 

There were 24 inputs linked to Visual that this source of UXR helped to identify. As we 

have already said, the commentaries in social networks were considered one of UXR 

"Extra Inputs" indicators. Not because it was the best way to evaluate a product, but to 

make these comments serve as inputs to help highlight this type of situation. It is the 

value of UX research approaches, considering data collection on social networks. 

Knowing what people are saying about a product or service can help understand the 

"real world." (Levy, 2015) They are like those conversations at the bar or cafe where 

people reveal precious information about themselves and the product in a more natural 

way. 

Social Presence 

"Another step towards the renewal of the UA portal, a work that is due to a large team 

of various services and departments, with students, teachers and technical, 

administrative and management staff. Congratulations to all!" (user comment on 

Facebook). 

By mentioning the renewal of the University of Aveiro on the web, the user makes an 

institutional feature explicit, stating that the university has modernized itself to update 
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the image of its presence on the web. The other evidence that allows us to measure the 

Social Presence dimension was the recognition given to the community members 

involved in the construction of the new UA portal, as a group that represents the entire 

academic community.  

Several examples illustrate Social Presence as a characteristic of the 17 inputs. In this 

other example (Figure 35), users make jokes comparing impressions between the new 

face of the portal and the old’s interfaces. 

 

Figure 35 Screen Prints of the Facebook regarding the post made by the project coordinator of the new UA 
Portal 

  

Knowing how people relate to the digital product and how it can be useful in their lives 

can benefit the development strategy. 

Interaction 
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"Yes, it is better (automatic slider in the highlights). Often, the second and third 

highlights changed and were not noticeable" (social network user comment, Sprint 15). 

"Sim, é melhor (deslizador automático nos destaques). Muitas vezes, o segundo e 

terceiro destaques mudaram e não percebemos". (in portuguese language) 

This other commentary in social network exemplifies one of the 15 inputs that 

characterize the Interaction dimension. The user pointed out that the interaction with 

the institutional highlights in an automatic slider format (Figure 36) helps the user find 

new highlights. Without the automatic slider, the slider passing arrows were not 

satisfactory from the interaction point of view.  

 

Figure 36 The automatic side slider's activation made users better understand the slide mode arrows in the 
institutional highlights area 
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The expert reviews done in an unplanned way are also part of the UXR Extra approach 

group. In this next example, an ex-student of the institution makes a complaint about 

not making a text selection, revealing a severe problem of interaction. 

"All this text is not selectable?" (the comment was taken from an excel spreadsheet with 

the feedback of a specialist in sprint 23). 

"Todo este texto não é selecionável?" (in portuguese language)   

Upon receiving the report with all the observations, this feedback was added to the 

development backlog to solve the problem identified in an expert review during a last-

minute institutional visit. 

The report subject can be seen in the Appendix 1.4 and 2). 

 

Information Architecture 

The expert reviews are also part of the UXR Extra approach group. In this next example, 

an ex-student of the institution makes a complaint about not making a text selection, 

revealing a severe problem of Information Architecture. 

"Is there an archive that allows you to see the news sorted by date?" (asked the expert in 

his report, Sprint 23). 

The expert review was beneficial to inform the portal development team about four 

issues related to Information Architecture. One of them is about the example shown in 

the feedback phrase in the expert report. As a user, he felt hampered in not being able 

to sort the news of a specific editorial category by date of publication or another sorting 

(Figure 37). 

The alternative solution found by the portal team was to keep adjusting the news cards 

by entering the date and maintaining the logical sorting of the news by chronology. The 

news search also had replicated in a tab of the leading portal's top menu search tool. 
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Figure 37 The image shows in prominence the specification of the news's date as a result of the specialist's 
suggestion 

As people with knowledge in the area perform the expert review, issues not detected by 

the development team end up clarified with the help of professionals who have no 

involvement with the development of the interface. In this aspect (Nielsen, 2001) 

defends the revision of specialists through heuristics to assure the evaluation quality. 

Bug 

The UXR Extra Input approaches helped detect two Bugs. One of them was collected 

right after the release of the new news area. On Facebook, one user commented: 

"I even went to see, but what I noticed is that the boxes below the news, when they 

have text on the left side, this appears partially cut, there is no point in scrolling to the 

left. It's a problem to solve, right?" (user comment on Facebook, Sprint 15). 

When checking the feedback, the development team found that a Bug that changed the 

news area interface made one of the modules strangely scroll sideways.  

Thus, the UXR Extra font was an ally for bug fixing. 

 

User Experience 
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During the expert review, an input of the UX dimension was reported. The expert was 

bored with not being able to walk back and forth on the news calendar. 

"The UX of the calendar by going backward and then allowing it to go back was not 

something I realized right away." (expert comment, Sprint 23). 

The slide effect of the arrows worked to move forward or backward on dates, but the 

lateral content on the event did not match (Figure 38). The design team solved the 

frustration reported by the expert by removing the side arrows. 

 

Figure 38 Side navigation arrows on news dates have been removed 

The news is associated with the portal's agenda. It is one of the ways that users have to 

reach information of the day.  

It may even be a problem related to the difficulty of interaction, but as the expert 

reported it was a frustrating experience, this input had classified in the UX dimension. 
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4.3.4.4 Typologies inputs Automatic Analysis Tools 

The UXR source "Automatic Analysis Tools" also made it possible to classify 138 inputs 

collected by identifying the interface dimensions. 

Social Presence 

The number of inputs classified in the Social Presence typology was considerably 

perceptible. The messages sent by users via Hotjar showed 116 occurrences related to 

Social Presence. Before we show some examples, it is essential to remember that the UX 

evaluation layer had been disregarded in the data analysis obtained via Hotjar. The reason 

is that Hotjar offers a Likert scale in emojis (Figure 39) that represents the satisfaction 

level. This layer precedes all incoming message inputs, i.e., it is offered as the first 

feedback option (Figure 40). Since the Likert scale for gauging emotions was not a cross-

sectional metric in all UXR sources, only those feedbacks in which the user expressed 

feelings and emotions verbally had classified as UX typology. Thus, the inputs of the 

second layer of Hotjar, the text messages, were considered. 

 

Figure 39 First layer, emojis scale to classify the experience 
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Figure 40 Second layer, text input box 

Therefore, if the person verbalized the experience of use in a textual way, the UX input 

was considered valid in the second layer.  

Let us see some examples of received messages denoting the aspect of Social Presence: 

"Without a doubt, physical activity is fundamental for everyone, young and old. Zumba 

classes, gold. " (Hotjar user 1501, Sprint 16) 

"Sem dúvida, a atividade física é fundamental para todos, jovens e idosos. Aulas de 

zumba, ouro." (in portuguese language) 

"Hello. I would like to thank you for helping me rescue the seals from the sea and this is 

the reason why I am contacting you. Do you have the contact of the department that 

manages the costs for their feeding? I would like to help you and my colleagues. 

Sincerely " (Hotjar user 2107, sent on sprint 23) 

“ Olá. Venho desde já agradecer-vos terem ajudado a resgatar do mar as focas e é esse 

motivo que me leva a contactar-vos tem o contacto do departamento que gere os custos 

para a sua alimentação? Sou Teresa Cardoso e gostaria de ajudar vocês e os meus 

colegas."(in portuguese language)  

The two examples above portray the inputs of the Social Presence dimension. When 

sending messages interacting with the news content, the users speak as if they were 

talking to someone. The interface takes on a personality so that people forget they are 

interacting with an interface once they express themselves as if they were talking to 
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someone or sending a message to someone they know. In fact, by reacting to the news, 

people are "talking" with the institution. It shows that the university's social presence is 

transposed from the "real world" to the digital interface, which highlights the paradigm 

of Human-Computer Interaction (Norman, 2018; Jenkins, 2006). 

In the same way, the example to follow of Social Presence is explicit in a message where 

the user thinks he is talking to someone: "I don't know how to express an opinion, 

because I have just entered." (Hotjar user 1942, Sprint 18). 

It is essential to point out that an element in the Hotjar interface can influence people's 

behavior when sending messages as if they were talking to someone. The following 

image (Figure 41) shows the interface of the incoming Hotjar button, like someone 

smiling. 

 

Figure 41 Incoming Hotjar button in the bottom right corner, where the user clicks to send feedback 

Notice that the button seems to have a humanized look. Instead of a simple dialogue 

stick, there are two eyes and a smile. This bot-like appearance can induce people to 

dialogue as if they were talking to a bot. Of course, there would be a search to ensure 

this assumption. However, the button's appearance gives evidence that the appearance 

of a smiling chatbot can influence how people interact with the portal via Hotjar. 

Bug 

The Hotjar Automatic Analysis tool made it possible to receive 16 inputs to the UA 

portal's new news area that did classify as Bugs, as in the Figure 42. 
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"Blank page cannot be access any page." (Feedback from Hotjar user 1615, on Sprint 17). 

"Página em branco não se consegue aceder a nenhuma página". (in portuguese language) 

 

Figure 42 The Hotjar Dashboard with the message and automatic printscreen of the problem reported by the 
user 

As we have already mentioned in other parts of this study, these types of feedback were 

common when some version of the site was updated. With the feedback obtained via 

Hotjar, the development team understood the possible cause of the bug and solved the 

problem.  

Information Architecture 

Four inputs collected via Hotjar were classified in the Information Architecture 

dimension. These are situations similar to the example below: 
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"I have difficulty in finding what I am looking for." (Feedback from Hotjar User 1548,  Sprint 

16) 

"Tenho dificuldade de encontrar o que procuro."(in portuguese language) 

The difficulty of finding some information can be a sign that the user has difficulty 

understanding the organization of information in the site's structure, as in Figure 43. 

The information architecture is what allows the user to understand how the content 

had arranged in an interface. This type of problem has caused the portal to seek to 

reorganize the distribution of content. As we have already explained in the 

requirements analysis, many proposals regarding information architecture have not 

advanced because of political-institutional constraint. 
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Figure 43 Automatic print screen is generated by the Hotjar tool when the user clicked the incoming message 
button 

We must consider that the user does not make an explicit reference to what content he 

was looking for. One of the factors that weaken the use of Hotjar is that the automatic 

print screen did make it to the page where the user clicked on the feedback button. In 

other words, the user can have a bad experience in another area of the portal, but only 

when he enters the news area, he clicks on the feedback button. So, as the software 

automatically prints the screen that preceded the click on the feedback button, the 

image received was a text from the news area. 
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Interaction 

 "It is difficult to pass the news to PDF or even to make a print screen of the news 

because being very narrow the page the news ends up being very long." (Hotjar User 

1517, Sprint 16)  

"É difícil passar as notícias para PDF ou mesmo fazer um print screen da notícia pois 

sendo muito estreita a página (d)a notícia acaba por ficar muito comprida." (in 

portuguese language) 

The only problem typified in the Interaction dimension is feedback sent by a user who 

did not have a successful interaction to print news in PDF format. The Figure 44 

illustrates the problem and the solution is in the Figure 45.  
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Figure 44 The complaint (received from Hotjar) about interaction to save the content in PDF format 
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Figure 45 The solution to meet the complaint with a version of the same news in PDF format 

 

Here is an example of the solution adopted to solve the problem reported by the user in 

the image above. Instead of an extensive and reconfigured pdf, the print was organized 

by pages, keeping the news header and page numbering. 

Visual 

Feedback classified as Visual dimension was not frequent as the others inside this UXR 

source. The only case found was that of a User who complimented the visual aspect of 

the mobile version.  

Experience of Use 

As we have already explained here, the Hotjar Likert scale's emojis were not considered 

because they are a mandatory layer of the interaction tool. The purpose was to perceive 

the contributions in spontaneous verbal expressions, so this dimension had zero value in 
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this analysis. Nevertheless, if emojis interactions were valid, the Likert scale ranking 

would have generated 144 inputs of the UX dimension. 

4.3.4.5 Recapping: Inputs Typologies  

In this section we have discussed the results regarding the input types that each UXR 

source helped to identify. These typologies were adapted from Sousa (2017) interface 

Dimensions Analysis Model: Information Architecture, Visual, Interaction, Social 

Presence, Use Experience, and Bug. The UXR sources proved that they are data 

collection mechanisms to assess a multiplicity of interface problem typologies. The User 

Testing source has proven to be a robust approach to identify issues in the Interaction 

and Visual dimensions. Stakeholders Meetings helped mainly to collect inputs linked to 

the Use Experience (Emotional involvement). The Extra Input source, formed by data 

collected from social networks and expert reports, helped identify various typologies, 

including Visual, Interaction, UX, and Social Presence. By yes, Automatic Analysis 

Tools proved to be a relevant source for identifying issues related to social presence, and 

secondarily for Bugs. 
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Graph 14 The input types are grouped by the UXR source's nature and distributed on the vertical time axis, 
between Sprints 13 and 23 

The boxplot graph (Graph 14) above summarizes the distribution of the problem types 

identified by each UXR source. The dispersion of quartiles, tails, minimum values, and 

outliers positioned between sprints 13 and 23 (12.5 and 22.5). 
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Chapter 5 - Main scientific contributions 

The work of Quivy & Campenhoudt (2005) in the field of scientific research 

methodology helps us to understand the relevance of a well-structured observation. 

In this sense, the analysis model made it possible to go to the observation field. The 

data collection's scientific work showed that a vision inspired in the Grounded 

Theory (Villers, 2005) was somehow predominant in this research. Indeed, all data 

obtained was originated from UXR methodologies observed during this 

investigation. The systematic collection and refinement of data were fundamental to 

the hypothesis testing. This data saturation process (Villiers, 2005) helped us to 

understand and structure a proposed UXR model in an Agile context, that we will 

explain in this section. 

The study conducted to verify the central hypothesis and the three secondary 

hypotheses helped us to observe the role of UX Research in the Digital Media 

industry. Knowing the principles of Human-Computer Interaction and observing 

their practical application in an Agile development environment undoubtedly 

contributes to the critical reflection of how each scientific achievement so far has 

interfered with the definition of UX practices, dynamics, and principles. 

Facing everything that was observed along with the 11 sprints of the development 

roadmap of the new news area, allowed us to draw a proposal of methodology or 

UXR flow approach (Figure 50) for the development of digital interfaces in the 

context of European higher education institutions, taking as an example what was 

observed throughout this period of research at the University of Aveiro. 

This proposal started initially from the observation flow itself made possible by the 

analysis model: Inputs, Requirements, and Delivery Solution. 

Summarizing, this model (Figure 50) would be structured as follows.: 

1º Incomes: Needs, problems, suggestions, and all types of inputs collected by UXR 

source or Stakeholders representing the Institutional Agents or Sponsors of the 

product to be developed. 

2º Support to requirements: The previous step's inputs can only proceed if they meet 

the product development requirements (Accessibility, Design, and others). If the 
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input moves forward to development without meeting a requirement, the risk is to 

have a product that does not conform and may represent a loss upfront. However, if 

the input enters the flow and causes some constraints to one of the requirements, 

the next step begins. 

3º Awareness: stakeholders and the development team are sensitized to meet the 

requirements. It is the phase in which those involved are made aware of guidelines 

and standards. 

4º Bottom-up approach: this is the stage where empathy should be stimulated. It 

made stakeholders and the team aware of why a particular requirement needs to be 

met and how this interferes with the end user's daily life. At this stage, the digital 

product goes through adaptations or has the problems corrected. 

5º Approval: here, the development team checks if the changes or corrections meet 

the product requirements. It is self-regulation, once again, being put into practice. 

6º Feedback Registration: After being approved by the requirements, the product is 

delivered to the user. The interaction, reactions, and feedback must be recorded. 

7º Feedback sharing: End-user's feedback is shared with the team. The intention is 

to show that all the effort to meet the requirements can result in user satisfaction. 

Sharing feedback becomes a new input. It is input to sensitize those involved in the 

process and make them advocate for the end-user and be advocates for the 

requirements.  

 

During the research, we could observe several situations, for example the case of the 

accessibility video, that can be represented in the methodological flow described in the 

Figure 46. This model of UXR approach was proposed by us and is called The Empathy 

Flow. 
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Figure 46 The Empathy Flow (proposed by the authors) 
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During the research, we could observe several situations that can be represented in this 

model as, for example, the accessibility video. 

Following the "start" point of the model, an input entered the development cycle: a 

request from the Institutional Agents for a video to be inserted in the portal's highlights 

area.  

Upon receiving this input, the portal team put into action the Self-regulation process, 

that is, look at that video (input) and check if it complies with the requirements. The 

verification was that it was not in conformity with two requirements, Accessibility and 

Technical. In the field of Accessibility, the video should comply with the following 

WCAG2.1 (W3C, 2019) guidelines: 

● Subtitles, voice-over audio description (in Portuguese and English) 

● Sign language (Portuguese and English) 

● Keyboard access to the options button to watch video with audio-description 

● Keyboard access to the video control panel (start, pause, volume, and others) 

● Auto play mode lock 

(Source: General Report of the UA Portal Application for the AMA Gold Seal of 

Accessibility and Usability). 

If the team was permissive to the video failures in the self-regulation process, the Portal 

would lose the triple-A Accessibility Level (W3C AAA) and would not deliver an 

accessible product to all people in the academic community.  

To meet the Technical Requirements, the Development team started a series of 

adaptations to the highlights module to support videos. As the highlights area only 

supported images, the module was programmed to support embedded videos. Besides, a 

new component was added, called the audio-description button (Figure 47), positioned 

on a layer before the play button to connect to the accessible video version on the top 

right-side of the screen (Figure 49). 
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Figure 47 Icon/button of audio description 

 
 

 

Concerning the product, the video, re-edits were necessary to add all the basic 

accessibility requirements described above. 

Nevertheless, in order to do all this, the evaluation team started a bottom-up approach. 

It would not help to dump a set of W3C rules. Therefore, several meetings were held 

with the development team and the institutional Agents to make them aware of how a 

blind or deaf person can have access to audiovisual content (Figure 48).  

 

Figure 48 Print of the e-mail exchanges between the evaluation team and institutional agents responsible for 
producing the institutional video, scheduling meetings on accessibility in videos 
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Besides orienting with a set of information, we seek to bring the Institutional Agents 

closer to the people with weaknesses who work in the institution. The video team 

started to understand how the audio-description texts could be elaborated to help the 

blind see what is happening in the image.  

The video script was adapted for audio description (in English and Portuguese) and 

subtitles in both languages and sign language in English and Portuguese were included. 

After this stage, the new versions of the video were inserted in the highlight’s module 

(Figure 49). 

 

Figure 49 The video screen in accessibility mode in institutional highlights. Detail for the "AD" button to 
access the content in the Audio-description 

When the video became public, the UA portal evaluation team went to the department 

where the blind work to get their opinion. The feedback highlighted the extreme 

satisfaction of the blind to the team's surprise to the point where they cried with 
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emotion. There were many hugs and intense compliments to all involved in this process 

(Figures 50 and 51). 

 

Figure 50 Image of the moment when the blind user watches the video for the first time and starts to feel 
touched 

 

Figure 51 Blind user accesses the desktop video and describes what he saw in the scenes 
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The video recording about the blind (with their consent) was shared with the entire 

development team and the stakeholders representing the institutional agents (Figure 

52). Of course, everyone felt touched when they saw the reaction of the blind users. 

 

Figure 52 In the photo, institutional agents and development teams share the learning about Empathy Flow's 
approach to adapting the institutional video to meet the Accessibility requirements 

This focus on accessibility had repercussions also on the news9. As a researcher and 

observer-participant of this whole process, we see that each step of this flow was 

necessary for this result. Self-regulation, for example, highlighted the responsibility in 

defense of a quality digital product. The bottom-up approach demonstrated the value of 

empathy and sharing the feedback with the team and with the institutional agents had a 

powerful effect (Lipovetsky,1998). Many feedbacks and results of UX evaluations can 

remain hidden. However, when feedback is sharing with the team and stakeholders, 

 
9 https://www.ua.pt/pt/noticias/11/62265 

https://www.ua.pt/pt/noticias/11/62265
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they understand that all the effort involved was worth it. Furthermore, more than that, 

the success model is scalable at other points in development. 

The evidence of this is that nine months after this example was experienced by the 

team on sprint 23, another accessible video got published in the portal's highlights area 

without having to repeat all that effort (Figure 53). 

 

Figure 53 A new video with accessibility parameters was published in October 2020, two months after the project's end, 

to build the new UA portal.10 

 
10 https://www.youtube.com/watch?v=ozQY9vYqilg&feature=youtu.be  

 

https://www.youtube.com/watch?v=ozQY9vYqilg&feature=youtu.be
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We believe that when this cycle is closed, the development of the digital product 

became strengthened in order to make the iterations more consistent in supporting the 

requirements and consequently makes the product less and less vulnerable to problems 

of accessibility, design, interaction, and other aspects that are directly linked to a 

functioning that corresponds to the wishes, interests, and needs of people. From an 

institutional point of view, this approach can strengthen stakeholder involvement and 

increase the co-design process's sense of belonging.    
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Chapter 6 - Conclusion 

Studies in the Human-Computer Interaction field only confirm that this science, that 

originated in engineering schools, is relevant for understanding the paradigms inherent 

to the constant search for user-centered design (Nielsen, 1993; Krug, 2014; Levy, 2015; 

Lazar et al., 2017).  

The various UXR approaches (Martin & Hanington, 2012; Levy, 2015; Lazar et al., 2017) 

allow us to perceive the interests, desires, and needs of the user and respect the 

uniqueness of each one. UXR methods are also strategic tools for observing patterns and 

behaviors from the user's real-world and perceiving the context surrounding a person. 

Responding to these patterns in pleasant and useful interfaces motivates professionals 

and researchers in the information technology industry to continue researching. Every 

day, people relate to the world in a hybrid way, where the media, as digital interfaces, 

or intelligent tangible products, are seen as a human extension.   

In this sense, the authors who underpinned the theoretical framework of this research 

allowed us to understand the context of the development of the new portal of the 

University of Aveiro as an interface that permeates the use of services, consumption of 

information, and the relationship of the institution with people inside and outside the 

academic community. To understand how UXR's approaches helped in the construction 

of the new portal, this investigation has delimited the portal's new news area as an 

object of study.   

The main research question was to find out how each UXR source helped to support the 

collection of user input to develop the new news area. The null hypothesis that UXR 

sources contributed, in the same way, was rejected with a 95% confidence level. Thus, 

the alternative hypothesis (H1) assumes that the number of inputs generated by the 

four data collection sources differs. That is, each source had several capabilities to 

collect data in the UXR process. It confirms that each nature of data collection source 

(User Testing, Stakeholders Meetings Inputs, Extra Input Sources, and Automatic 

Analysis Tools) within UXR had a specific potential in generating inputs. 

The User Testing and Automatic Analysis Tools sources were the ones that generated 

the most data collection for the development of the new interface, with 131 and 145 
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inputs, respectively. Next were the Extra Input Sources, 63 inputs, and the Stakeholders 

Meetings source with 32 valid inputs. 

Knowing that each source of UXR contributed to the data collection differently in the 

number of inputs was not enough for us. That is why we sought to advance the 

investigation with three more hypotheses related to secondary objectives. 

The first was to check the number of inputs collected by the four UXR sources that 

helped develop product solutions (output). The source that helped the most in the 

product solution (output) process was User Testing, with 78 inputs. In second place was 

the Extra Input Sources source, with 19 useful data collected for the output phase. The 

third is the Automatic Analysis Tools source, with 15 inputs. In the fourth was the 

Stakeholders Meetings source, with 12 inputs. 

When looking at the types of the solution developed from the collected inputs, 55% of 

the valid cases represent adjustments made to the interface. 22% of the valid cases were 

corrections performed. In 19,5%, the solution was to do nothing (NONE). Moreover, 

3% of the solutions developed in response to the collected inputs were new 

functionalities created. 

This study's second secondary hypothesis was to understand which development 

requirements (Accessibility, Design, Political, and Institutional) UXR sources most 

helped to support them. The null hypothesis (the support was equal) was rejected with 

95% confidence. Valid cases in which the inputs denote some constraints were 

considered. Therefore, when it comes to Requirements defense, it can be stated that the 

chosen UXR fonts helped to support Design Requirements first (with 91 valid inputs), 

Accessibility second (with 85 valid inputs), Political-institutional third (with 15 valid 

inputs), and Technical requirements fourth (with three valid inputs). Therefore, it was 

notorious that the Design and Accessibility requirements were the most supported 

throughout the development process. 

Looking deeper into what each UXR font helped support most in terms of requirements 

support, we could see that the User Testing source requirements helped support most 

was Accessibility (with 64% of valid cases) and Design (with 35% of valid cases). The 

Extra Input Source mostly supported the Design requirements (with 84% of the valid 
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cases). The UXR Automatic Analysis Tools font supported the Design requirements, 

with 100% of the valid cases). Finally, the Stakeholders Meetings font supported the 

Political (with 68.8% of the valid cases) and Design (with 31% of the valid cases) 

requirements. 

The third and last secondary hypothesis was to verify what types of problems related to 

the interface dimension that each UXR font helped to identify. The null hypothesis 

considered that the UXR sources identified the same problems and had rejected with a 

95% confidence level. By considering the valid cases in percentage, the User testing 

source identified 45.8% of problems related to interaction, 29% of visual dimension, 

19.1% of information architecture, 4.6% of bugs, and 0.8% of social presence problems. 

Of the data collected by the source Extra Input, 38% were of the visual dimension, 27% 

of social presence, 23.8% of interaction problems. 6.3% of Information Architecture, 3.2 

of Bugs, and 1.6% of Use Experience. The source of UXR Automatic Analysis Tools 

contributed to identifying 84.1% of inputs related to Social Presence, 11.6% of Bugs, 

2.9% of problems related to Information Architecture, and 0.7% of the Interaction and 

Visual dimensions. Finally, in the source Stakeholders Meetings, 53% of the inputs 

collected revealed problems in the dimension of User Experience, 16.7% of the 

Information and Visual Architecture dimensions, and 13.3% on Social Presence. 

To specify the typologies of the inputs, we use Sousa's classification (2017). Originated 

as a result of a study of e-health application interfaces, the application of this 

classification in the news area evaluation of the new UA Portal indicates that Sousa 

(2017) contribution can be scalable for the evaluation of several types of interfaces and 

were relevant for the classification of input typologies collected in the UXR process of 

the UA Portal.  

We hope that, with these results, it will be possible to identify the best UXR strategy to 

better serve the process of input collection, requirements support, identification of 

interface size problem typologies, and generation of solutions.  

To investigate all the hypotheses of this research, we use a Bottom-up approach 

research methodology (Sousa, 2017) as a basis for observation and data collection. Thus, 

we started by observing the User Testing research results carried out by the UA portal 

between Sprints 11 and 23, which comprised the months of July 2019 to January 2020. 
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As an observer-participant researcher of the new UA portal project, we had the 

opportunity to collaborate with the project as a member of the Evaluation team. 

Based on the Input, Requirements, and Solutions axes, the analysis model allowed us to 

look at the research object from a general perspective of the development cycle of a 

product in an Agile context. On the one hand, the model did not allow a more in-depth 

analysis of the data obtained due to the heterogeneity of the indicators adopted in each 

axis evaluated. However, on the other hand, this possibility of having an overview of 

the evaluation process of a digital product in an Agile environment enabled the 

perception of evaluation processes and the importance of the possible contributions to 

be obtained by each UXR strategy either in data collection, requirements support, for 

the identification of interface problem typologies and solution measurement.  

The results obtained in this research were also relevant to understanding the 

complexity of the UXR process and the importance of these approaches for the 

involvement of the most different stakeholders linked to the digital product, as a 

strategy (Levy, 2015). The multidisciplinary of the development team and the 

transversality in involving stakeholders in constructing a product reinforce the ideas 

defended by Pellicciari, Peruzzini & Grandi (2017) about the model of institutions that 

use these approaches for the empathy process. In the UA portal, the University has itself 

obtained the resources to develop and evaluate the digital product, the institution being 

the self-regulator of development requirements (Lipovetsky,1998). Listening and 

understanding users' needs are ways to meet and respect each individual (Norman, 

1998) and promote increasingly inclusive access.    

By evaluating the development cycle of the new News area and having the University 

of Aveiro as a research environment, the analysis model allowed us to generate a 

proposal of UX Research flow directed to the development of digital interfaces in 

European higher education institutions, called The Empathy Flow (Figure 50). We 

believe that this is also one of the contributions of this research, and we suggest that it 

be applied and researched in future academic studies to understand if the proposed flow 

can be scalable in other contexts or new phases of development of the University of 

Aveiro portal. 
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We believe that when this cycle is closed, the development of the digital product could 

be strengthened in order to make the iterations more consistent in supporting the 

requirements and consequently making the product less and less vulnerable to problems 

of accessibility, design, interaction, and other aspects that are directly linked to a 

functioning that corresponds to the wishes, interests, and needs of people (Nielsen, 

1993; Dix, 2004; Krug, 2014). According to Pellicciari, Peruzzini & Grandi (2017), it is 

also believed that, from an institutional point of view, that this approach can strengthen 

stakeholder involvement and increase the sense of belonging provided by the co-design 

process. 
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Appendix 

1.UXR Sources Grid Analysis 

1.1 User Testing Grid Analysis 
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1.2 Automatic Analysis Tool Grid Analysis 
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1.3 Stakeholders Meetings Grid Analysis 
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1.4 Extra Input Grid Analysis 
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2. Expert Review Sheet Report 
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3 AMA Accessibility and Usability Seal. Relatório Geral de Usabilidade e Acessibilidade 

para a candidatura ao Selo Ouro da Agência Nacional para a Modernização da 

Administração Pública (AMA) 
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4. Video transcription of the blind feedback regarding the accessible video. 
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