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RESUMO 

 
Embora existam exemplos de práticas de IHC relacionadas ao governo eletrônico, 
pesquisas bibliográficas revelaram uma carência de estudos similares na área de 
relatórios financeiros XBRL, que é representativa da governança eletrônica G2G. 
Portanto, existia um elo perdido entre essas áreas. Na etapa de entendimento do 
projeto, um questionário aplicado a alguns voluntários também apontou demandas 
técnicas (custo, compatibilidade, validação, conhecimento, entre outros) e de IHC 
(interfaces intuitivas, adaptação de metáforas, simplificação de interações, 
usabilidade, feedback sobre interações com software, otimização de navegação e 
outros) na área de relatórios financeiros. A pesquisa também verificou que essas 
demandas conduzem os relatores financeiros a problemas como desvio de 
função/posição, desperdício de recursos humanos e materiais e retrabalho, quando 
os dados do relatório apresentam inconsistências. Essa situação também degrada a 
eficiência das governanças eletrônicas G2G e G2B porque alguns governos exigem 
que entidades públicas e privadas apresentem esses relatórios financeiros XBRL. 
Diante dessa realidade, esta pesquisa investigou como o design de IHC pode mitigar 
o problema de pesquisa apresentado por meio de um protótipo de software (o Open 
Financial Reporting) construído sob as premissas de design de IHC, e que fornece 
abstração de conhecimento XBRL, aumentando assim a eficiência das tarefas de 
composição dos relatórios XBRL, melhorando G2G e-Governance. Durante o 
aprofundamento da investigação, o software passou por avaliações formativas de 
usabilidade, comunicabilidade e UX com usuários remotos que compuseram versões 
restritas dos relatórios financeiros XBRL do Siconfi. Em seguida, esta pesquisa 
realizou um novo conjunto de avaliações para fins conclusivos, com a versão 
redesenhada do software (no âmbito de design de IHC), com o mesmo cenário de 
teste, e com outro grupo de usuários remotos. De acordo com os resultados obtidos 
na avaliação conclusiva, a eficiência da tarefa medida foi maior com a segunda 
versão do software. Dessa forma, esta pesquisa provou que o design de IHC é uma 
abordagem válida para aumentar a eficiência das tarefas dos profissionais 
relacionados aos relatórios XBRL, melhorando assim a governança eletrônica G2G. 
Esta pesquisa também obteve outras contribuições relevantes nas áreas de IHC e 
governo eletrônico, tais como: encontrar o elo perdido entre IHC, governança G2G e 
relatórios financeiros XBRL, encontrar uma abordagem metodológica reprodutível 
para conduzir estudos semelhantes no contexto da governança G2G, identificar os 
desafios para a realização de estudos semelhantes, identificar soluções gratuitas 
para apoiar avaliações de HCI, preservando a qualidade e integridade dos dados 
coletados, identificar soluções que provêm suporte a estudos IHC remotos, 
desenvolver uma ferramenta válida para apoiar a tarefa de composição de relatórios 
financeiros XBRL, entre outras.   

 
Palavras-chave: XBRL, IHC, design de IHC, relatórios financeiros, governo digital. 
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ABSTRACT 
 

Even though there are examples of HCI practices related to e-Government, 
bibliographic research revealed that there is a lack of studies regarding the XBRL 
financial reports area, which is representative of the G2G e-governance. So, there 
was a missing link between those areas. In this project awareness step, a 
questionnaire applied to some volunteers also pointed out technical (cost, 
compatibility, validation, knowledge, and others) and HCI (intuitive interfaces, 
metaphors adaptation, interactions simplification, usability, feedback on interactions 
with software, navigation optimization, and others) demands in the financial reporting 
area. This research also verified that those demands lead financial reporters toward 
problems as deviation from the agreed role/position, waste of human and material 
resources, and rework when the report data contains inconsistencies. This situation 
also degrades the efficiency of G2G and G2B e-Governance because some 
government institutions require private and public entities to submit those XBRL 
financial reports. Before that reality, this research investigated how HCI design can 
mitigate the presented research problem through a software prototype (the Open 
Financial Reporting) built under HCI design matters that provides XBRL knowledge 
abstraction, thus increasing task efficiency and improving G2G e-Governance.  For 
further investigation, the software underwent formative usability, communicability, 
and UX evaluations with remote users that composed smaller versions of Siconfi's 
XBRL financial reports. Then, this research performed a new set of evaluations for 
conclusive purposes, with the software's redesigned (under HCI design matters) 
version, with the same testbed, and with another group of remote users.  According 
to results obtained in the conclusive evaluation, the measured task efficiency was 
greater with the second version of the software. In that way, this research proved HCI 
design is a valid approach to increase the XBRL reporting professionals' task 
efficiency, thus improving G2G e-Governance. This research also attained other 
relevant contributions in the HCI and e-Government areas such as: finding the 
missing link between HCI, G2G e-Governance, and XBRL financial reporting, fiding a 
reproducible methodological approach to conduct similar studies in the context of  
G2G e-Governance, identifying the challenges for conducting similar studies, 
identifying free solutions for supporting HCI practices, thus preserving the gathered 
data quality and integrity, identifying solutions supporting remote HCI evaluation 
studies, developing a valid tool for supporting the XBRL financial report composition 
task, and others.   

 
Keywords: XBRL, HCI, HCI design, financial reports, e-government. 
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1 INTRODUCTION 
 

The Human-Computer Interface (HCI) design is about analyzing the current 

situation (problem), synthesizing an intervention, and evaluating how it affected the 

situation in an iterative matter. Such a process allows designers to produce solutions 

better oriented to their ends (their users' actual needs) (BARBOSA; SILVA, 2010). 

HCI design processes aim to serve the users and the stakeholders. That is 

why a number of them are user-centered. They also highlight how it is important to 

allow users to take part in the decision making processes of a solution's 

development. The earlier the users get involved in a project, the better the final 

solution's perceived quality and value (BARBOSA; SILVA, 2010). 

To use an interactive system consists of interacting with the system's 

interface to meet specific ends within a given context. In that scenario, Human-

Computer Interaction evaluation studies allow accessing whether a system's 

interaction and interface are adequate or not (our translation,COSTA, 2016). Such 

studies typically encompass communicability, usability and User eXperience (UX). 

According to Costa (our translation, 2016), usability means how easily 

systems can get used regarding learning ability, operability, aesthetics, and other 

aspects. This author also states that during a UX, the users interact with a product or 

system in a way that their experience interest is measurable or observable. UX 

measurement has been a helpful tool for improving software under development 

regardless of their lifecycle project (RIVERO; CONTE, 2017). 

Usability is also an important feature for issuers, investors, competent 

authorities, and people who adopt electronic or digital financial reporting. They are 

always seeking better solutions than the current practices that provide better 

accessibility features, better-reported information analysis, better comparability of 

annual financial reports, and more suitable ways to financially describe their 

business’ specific characteristics (ESMA, 2015). Over 50 countries apply the 

eXtensible Business Reporting Language (XBRL) as a way to attain those financial 

reporting characteristics. They use it to “represent the contents of financial 

statements or other kinds of compliance, performance and business reports” (XBRL 

INTERNATIONAL, 2020). 



16 
 

 
 

However, due to the XBRL issues as knowledge and uncertain software 

support (Figure 1), some XBRL users still struggle to elaborate on the financial 

reports government forces them to send to oversight custody. Those problems also 

degrade the efficiency of Government to Government and Business to Government 

Electronic Governance (e-Governance). 

 

Source: Adapted from ESMA (2015). 
 

Figure 1 - XBRL benefits and issues The European Securities and Markets Authority 
(2015) report named 
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A real example of this problematic situation also happens in Brazil (oral 

information)1. In this country, 5,570 municipalities, 26 states, the Federal District, and 

the Federal Union have to submit accounting, financial, and tax statistics information 

as XBRL financial reports to the Sistema de Informações Contábeis e Fiscais do 

Setor Público Brasileiro (Siconfi) of the Secretaria do Tesouro Nacional (STN) 

(TESOURO NACIONAL, 2020a). 

The aforementioned problem context is an example of a scenario in which 

HCI design practices typically show potential solutions. Following this line of thought, 

this research conduction investigated if HCI Design is an alternative to mitigate the 

XBRL knowledge required to elaborate XBRL financial reports problem, improve 

XBRL financial reporting task efficiency, thus improving Business-to-Government 

(B2G) and Government-to-Government (G2G) e-Governance practices. 

 

 PROBLEM CONTEXTUALIZATION 

 

Even though there are many third-party software for composing XBRL 

financial reports, performing such task typically encompasses: dealing with XBRL 

problems ESMA (2015) highlighted, taking professionals out of their role to compose 

XBRL financial reports and wasting time dealing with the mistakes or inconsistencies 

committed (oral information)2. Design problems such as non-interactive systems, 

poor user interface design, the lack of affordance and communicability, poor 

browsing and metaphors, the lack of flexibility, mismatching between users’ needs, or 

goals, and usability parameters could cause the reported situations. 

As this research conduction is an attempt to change the aforementioned 

reality while enriching the HCI community Electronic Government (e-Government) 

related background, the problem this research focuses on is the G2G electronic 

governance degradation caused by the lack of HCI design solutions and the XBRL 

knowledge problems within the financial reporting context. 

The following subtopics describe the adopted processes results to identify 

and contextualize the correlated problems this research aims to mitigate – the XBRL 

knowledge required to elaborate XBRL financial reports, the HCI design solutions 
                                                           
1 Information presented by Paulo Caetano da Silva, Daniel Diaz and Renato Pucci, During the 46th 
World Continuous Auditing & Reporting Symposium, Salvador-Ba, in Jun 2019.  
2 Information presented by Paulo Caetano da Silva, Daniel Diaz and Renato Pucci, During the 46th 
World Continuous Auditing & Reporting Symposium, Salvador-Ba, in Jun 2019.  
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that XBRL financial reporting demands, and the lack of HCI studies related to B2G, 

and G2G e-Government practices. 

 

1.1.1 Awareness quiz 

 

For problem contextualization purposes, after applying an online quiz to several 

volunteers spread around Brazil’s states and the World, the results showed some 

HCI design-related demands in the area and highlighted the XBRL knowledge issue 

the European Securities and Markets Authority (2015) report identified. In that way, 

the financial report generation area lacks the application of HCI design practices, 

which reinforces the relevance of the study in progress. 

 

1.1.2 HCI and e-Government    

 

As this research proposes an HCI solution for improving e-Government 

digital interactions in the financial reporting area, it is important to research the 

existing efforts and academic studies concerning this topic. So, it was necessary to 

conduct a literature review that aimed to identify previous primary researches 

published in ACM and IEEE Xplore research database, and the Brazilian Symposium 

on Human Factors in Computing Systems from 2015 to 2019 that consider HCI 

solutions related to e-Government. 

Section 3.2 presents the full review report. For problem contextualization 

purposes, the review results denoted studies regarding the other interactions, G2G, 

Government to Employees (G2E), or Government to businesses/commerces (G2B), 

should represent relevant literature contributions.  Based on this result, this research 

aims to improve the aforementioned interactions through HCI techniques, applied in 

the financial reporting area, to present relevant contributions. 

 

 JUSTIFICATIVE 

 

The Brazilian Conselho Federal de Contabilidade (CFC) put effort into 

aligning XBRL technology implementation with the Brazilian jurisdiction constitution 

(CFC, 2020). The CFC highlights that sharing XBRL knowledge, information, and 
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tools improves the continued dynamic and cooperative contribution between agents 

that are key factors for Brazil to overcome the challenges of adopting XBRL (CFC, 

2020).  

Overcoming such challenges does improve G2G e-governance providing 

information transparency, accessibility, and reusability. As XBRL financial reports are 

important within the context of e-Government, it is worth investigating ways, methods, 

and techniques to mitigate the undesired impacts of the low task efficiency and the 

deep knowledge demand in it.  

HCI Design is a way to provide knowledge abstraction and improve task 

efficiency, so it relevant to investigate if it's a valid approach for optimizing G2G e-

Governance in the context of the XBRL financial reports. Such investigation is an 

opportunity to address: 

 How the involved academic communities (Software engineering, HCI, and 

XBRL) currently address that problem. 

 How HCI design practices help out improving G2G e-Governance. 

 How HCI design practices with geographically distributed users can provide 

viable design solutions. 

As the investigation process demands providing XBRL reporting 

professionals a tool for the sake of data comparability and consistency, it is also an 

opportunity to verify how UX and usability technologies support the correction of the 

identified HCI software problems. 

After the research conduction, the Brazilian government might have, at its 

disposal, the prototype of a tool capable of optimizing its e-Governance practices in 

public administration accounting after the research conduction. The community of 

HCI will also benefit from this study results related to the contexts of remote 

stakeholders and G2G e-Governance. 

 

 RESEARCH GOALS 

 

Based on Sections 1.1 and 1.2, it is possible to stand the following question: 

Is HCI design a valid approach to increase the XBRL reporting professionals' task 

efficiency, thus improving G2G e-Governance? If HCI is not a valid solution path, to 
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go through such an effort would be a waste of time and resources that would prevent 

or delay finding another path to solve the research problem. 

In that way, it is necessary to perform exploratory research, like this one, 

whose main goal is to investigate how HCI design can mitigate the presented 

research problem through a software prototype built under HCI design matters 

(undergoing usability, communicability, and UX evaluations) that provides XBRL 

knowledge abstraction to answer the aforementioned research question. Some minor 

steps, or specific goals, to accomplish the main goals encompasses:  

 To perform exploratory researches to identify suitable supportive tools and 

technologies for the research conduction. 

 To develop an open-source XBRL financial reporting instantiation high-fidelity 

software prototype to undergo usability and UX evaluations. 

 To re-design the developed high-fidelity software prototype according to HCI 

usability and user experience evaluations results (HCI Design premise). 

 To perform conclusive HCI usability and user experience evaluations for data 

collection. 

 To answer the research question and identify the research’s contributions, the 

lessons learned, and future work’s guidelines. 

Attaining this research's main goal provides a relevant academic contribution 

to the e-Government area, which lacks G2B and G2G e-Governance HCI Design-

related improvement practices within the context of the XBRL financial reporting. 

Other benefits of this research conduction may include: 

 Finding the missing link between HCI, G2G e-Governance, and XBRL financial 

reporting. 

 Fiding a reproducible methodological approach to conduct similar studies in 

the context of  G2G e-Governance. 

 Identifying the challenges for conducting similar studies. 

 Identifying free solutions for supporting HCI practices, thus preserving the 

gathered data quality and integrity. 

 Identifying solutions supporting remote HCI evaluation studies. 

 Developing a valid tool for supporting the XBRL financial report composition 

task. 



21 
 

 
 

Even though identifying existing XBRL financial reporting tools for 

comparison, analysis, or evaluation purposes is not part of this research's scope, it 

may be productive in future works. 

 

 SUMMARY 
 

This chapter introduced the research purposes, motivation, and contributions, 

and contextualized the research problem. The remaining of this document has the 

following structure: Chapter 2 presents the key concepts and the theoretical 

background needed for understanding this research conduction and results, Chapter 

3 brings the results of the literature reviews needed for conducting this research, 

Chapter 4 presents a detailed description of the methodological procedures adopted 

in this research conduction, Chapter 5 describes the proposed software high-fidelity 

prototype and its architecture, Chapter 6 brings the results obtained from the high-

fidelity prototypes' formative and the conclusive usability/UX evaluations, Chapter 7 

presents the main lessons learned through the research conduction process, Chapter 

8 summarizes the main research conclusions, and the References chapter brings all 

the literature that supported this research conduction. 
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2 UNDERSTANDING THE RESEARCH’S LINKED AREAS 

 

This chapter presents some concepts related to XBRL, Usability, UX, and e-

Government. In Section 2.1, the reader shall better understand e-Government, e-

Governance. The relation between them and XBRL financial reports has a strong 

connection with the research's study object. 

Section 2.2 the reader shall get familiar with XBRL and its importance, XBRL 

documents structure, and the way that Siconfi deploys them in its e-governance 

policies. This Section shall also allow a better understanding of the Open Financial 

Reporting software's features, described in a later chapter. 

Section 2.3 aims to present the basic concept of usability as well as describe 

and highlight the usability evaluation methods adopted for this research conduction 

so the reader may have a better comprehension of the results presented in the later 

chapters. Section 2.4 has the same characteristics that the aforementioned one, but 

it is related to UX. 

This chapter provides a better understanding of the content within the other 

chapters and shall ease comprehending choices' justification through this document. 

It also aims to fulfill one of the multidisciplinarity criteria from the Unifacs Systems 

and Computing master's degree program, which is to provide enough background for 

researchers from other knowledge areas to understand and verify this research's 

methodology and results. 

 

2.1 ELETRONIC GOVERNMENT 

 

According to Caves (2005), the term e-government describes the use of 

information technology in government operations and public services. It also 

encompasses the new communication linkages developed between a government 

and its citizens, other government agencies, employees, and internal 

businesses/commerces.  

The innovations in computers, database systems, geographic information 

systems, internet access represent both: an opportunity for better and direct citizen-

government interaction and a challenge to overcome cybersecurity, traditional 

agency organizations, and digital divide issues (CAVES, 2005). Hai e Jeong (2007) 
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states that the adoption of those innovations aims to "improve and enhance the 

efficiency and effectiveness of service delivery in the public sector.". 

The United Nations (UN) regularly publishes surveys about the global and 

the regional panorama of e-Government through trends recognition, analysis, and 

initiatives from all member countries. UN also created an indicator to rank countries 

based on their e-Government development, the E-Government Development Index 

(EGDI) (UN, 2020). 

The EGDI consists of three other indicators, namely:  the Online Services 

Index (OSI), the Telecommunications Infrastructure Index (TII), and the Human 

Capacity Index (HCI). The first one regards the scope and quality of online services. 

The second one considers the development status of the telecommunication 

infrastructure. The third corresponds to the inherent human capital (UN, 2020). 

The understanding of e-government also encompasses the concept of e-

governance, which Bose and Rashel (2007) defined as  

the application of Information and Communication Technology (ICT) for 
delivering Government Services, exchange of information, communication 
transactions, integration various standalone systems and services between 
Government and Citizens (G2C), Government and Business (G2B) as well 
as back-office processes and interactions within the entire Government 
framework. 

G2C e-governance aims to provide services to citizens efficiently, 

economically while allowing more democratic popular participation promoting 

transparency and accountability within the public sector. G2G e-governance supports 

processes that aim to make government administration more transparent, speedy, 

and accountable. It encompasses the interactions between Government's 

organizations, departments, and authorities. In the G2B e-governance, business and 

companies have fewer barriers to provide immediate information, perform 

transactions with government organizations, and get information to plan and forecast 

through a data-driven future. 

Web portals through which citizens can apply for a birth certificate, apply for 

building permit, apply for a business license, apply for a death certificate, apply for 

driver’s license, apply for environmental permits, apply for government vacancies 

online, apply for land title registration, apply for a marriage certificate, apply for a 

personal identity card, apply for social protection programs, apply for a visa, declare 

to police, pay fines, pay for utilities, register a business, register a motor vehicle, 
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submit a change of address, and submit income taxes are examples of G2C e-

governance (UN, 2020). 

As an example of G2G and G2B e-governance, some countries such as 

Brazil, Germany, and Spain require issuers (investors, businesses, companies, 

government organizations, and others) to elaborate their annual financial report 

documentation in XBRL format containing all financial statements (ESMA, 2015). 

That is why it is important to have a closer look at XBRL through Section 2.2. 

 

2.2 THE EXTENSIBLE BUSINESS REPORTING LANGUAGE 

 

XBRL is a language developed for financial reporting purposes in conformity 

with the XML1.0 specification. It is an open international standard for digital financial 

reporting managed by the XBRL International consortium, which is supported by 

private and public organizations. According to the European Securities and Markets 

Authority (2015, p. 33), “XBRL is currently the only standard for financial reporting 

that is globally accepted”.  

The report from the European Securities and Markets Authority (2015) 

revealed XBRL seems to be “the most widely used technological option” among 

European Union countries because it “would allow quality, accuracy, validation and 

greater comparability of Annual Financial Reports”. It also presented evidence 

“supporting XBRL as a “de facto” International standard” (ESMA, 2015, p.82).  

XBRL adoption benefits accumulate over the time and tend to be limited for 

small and medium sized companies. However, it requires training, study, and 

experience to understand and manipulate XBRL data. “XBRL is supported by a very 

wide range of software from vendors large and small, allowing a very wide range of 

stakeholders to work with the standard” (XBRL INTERNATIONAL, 2020a). 

Taxonomies are an important feature in XBRL. They consists of sets of 

authoritative definitions (schemas and linkbases) for the meaning contained in all of 

the reporting terms and business rules within a business report (XBRL 

INTERNATIONAL, 2020).  

Even though extensible core taxonomies development aims to mitigate 

financial statements comparability degradation, not all company’s specific elements 

can be tagged and converted into a structured data format causing information loss.  
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The use of taxonomy extensions can lead to inaccuracy, analysis burden (labour-

intensive, time-consuming and error-prone) increase and even worse comparability. It 

also poses a great challenge for comparative studies on the effort expended to the 

development of taxonomies.  

There might be a concern about which kind of information should be in a 

structured or unstructured data format. For example, investors usually demand or 

need the information included in the notes (in a human-readable format) to 

understand the primary financial information for decision and investment protection 

purposes. If structured data rendering is not available for free, they might rely on 

documents in other formats such as paper or Portable Document Format.  

As “the extent of consumption of data might significantly differ depending on 

whether the information is in the machine-readable or the human-readable format” 

(ESMA, 2015, p. 31), it is clear that composing reports in a machine-readable format 

and presenting reports in a human-readable format may have usability-related 

requirements. So, it is also important to visit Section 2.3 after going through this one. 

 

2.2.1 XBRL documents’ creation 

 

Taxonomies define the structure of XBRL documents. They are a set of XML 

Schema elements (element and anotation) and attributes that work as a library of 

financial statements that can compose a financial report. Taxonomies consist of 

structural rules, labels, mathematical relations, presentation order, and other 

elements' characteristics (SILVA, 2003). Silva (2003) describes the elements of a 

taxonomy file, their subelements, and their attributes. Figure 2 presents an example 

of an XBRL Schema document. 

There are also documents called Linkbases that define the relationship or 

hierarchy between the elements of a taxonomy (e.g., financial statements) through 

Xlink elements (linkbaseRef, calculationLink, definitionLink, presentationLink, 

labelLink, referenceLink, locator, resource, arc, calculationArc, presentationArc, 

definitionArc, labelArc, referenceArc, link:loc, link:footnote, and link:footnoteArc). 

Silva (2003) describes the elements of a Linkbases file, their subelements, and their 

attributes. Figure 3 presents an example of an XBRL Linkbase Schema document. 

(SILVA,  2003).  
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Item, context, tuple, group, footnote and linkbaseRef are the elements used 

to create the XBRL instance document (the financial report) according to the 

taxonomy specifications. Silva (2003) describes each one of them, their 

subelements, and their attributes. Figure 4 presents an example of an XBRL instance 

document. 

Figure 2 - A piece of a real taxonomy XBRL Schema file 

 

Source: Extracted from Silva (2003). 
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Figure 3 - A piece of a real taxonomy XBRL Linkbase Schema file 

 

 

Source: Extracted from Silva (2003). 
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Figure 4 - Example of XBRL instance document 

 

Source: Extracted from Silva (2003). 
 

Before creating an XBRL document, one has to select an existing taxonomy 

file, extend an existing taxonomy file, or to create its own taxonomy file. The instance 

document contains the financial data from a database, manual entry, other XBRL, or 

XML documents. Then it has to undergo a validation process to assure taxonomy 

conformity. To use elements that do not belong to the original taxonomy, one has to 

extend and personalize it before validating the instance document. Style sheets allow 

turning XBRL machine-readable information into a human-readable format. Figure 5 

depicts the whole XBRL document creation process (SILVA, 2003). 
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Figure 5 - The XBRL document creation process 

 

Source: Adapted from Silva (2003). 
 

2.2.2 Siconfi’s XBRL financial reports 

 

Siconfi enables integrating budgetary, patrimonial and analytical accounting. 

It also represents a further step to reach a modern public accounting that allows 

public managers effective financial control of the different administrative instances 

and provides accurate, reliable and timely information to the multiple interested public 

agents (TESOURO NACIONAL, 2020a, our translation). 

Siconfi adopted XBRL due to its benefits aiming to reduce the lack of 

information transparency inherent in the previously published means public 

managers adopted before. It also was expected to provide accessible and reusable 

information for studies and prospects about the reality of the Brazilian public sector, 

based on reliable and consistent data (TESOURO NACIONAL, 2020a). 

Siconfi taxonomy embraces “standardized accounting and tax statements, 

such as the Summary Report on Budgetary Execution, the Fiscal Management 

Report and the Annual Accounts Statement” (TESOURO NACIONAL, 2020b). 

Every Siconfi's report instance file has an associated entry point. It is an XML 

Schema file that identifies all resources and elements needed to represent a specific 

report. That includes all taxonomy files related to the report under construction. So, 

every instance document has a reference to an entry point file. 

Siconfi's taxonomy is a dimensional one so, the organizational data model 

follows a hypercube structure.  In that scenario, a dimension is a way to interpret 
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data (e.g., account information), and axes are groups of dimensions to interpret data. 

So, the same account information may be attached to one or more axes and 

dimensions. Siconfi's taxonomy contexts should bring information about the 

dimension to which the data refers, the entity that is reporting the information, and 

the period.    

In a Siconfi report, every numeric account information must have a unit 

reference according to the ISO 4217 standard monetary tag code. However, STN 

only works with the tag "BRL", which is the ISO 4217 code for the Brazilian currency. 

Account information must have a value, a precision indicator (number of decimals 

used to represent the value), a unit reference, and a context reference. STN only 

works with two decimals so, any other number of decimals generates 

inconsistencies. Siconfi also allows the addition of explanatory notes referring to the 

contexts in each report. 

 

2.3 USABILITY 

 

ISO9241 standard defines usability as the "effectiveness, efficiency and 

satisfaction with which specified users achieve specified goals in particular 

environments" (ISO, 2019). There is a variety of methods for evaluating usability. In 

that way, a researcher must always look for the most fitting one(s) for the study's 

context before deploying one of them in evaluation sections. 

In this research the ten different usability evaluation methods Lyzara et al. 

(2019) identified as e-Government applicable were analysed before choosing the 

most suitable ones for the OFR evaluation: Automated testing, Performance 

measurement, System Usability Scale (SUS), Think aloud, Heuristic evaluation, 

Focus group, Interview, Questionnaire, User feedback, and Field observation. 

Different evaluators may point out widely diverse usability findings when 

evaluating the same user interface regardless the adoption of a single evaluation 

technique. Within that context, to automate some aspects of usability evaluation (the 

capture, analysis, or critique activities) provides systematicity of results and improved 

coverage in usability assessment (IVORY; HEARST, 2001). 

The aforementioned method consists of relying on software facilities to 

perform activities such as record information about the user and the system, identify 
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usability problems, point out difficulties, and propose improvements. It does not 

capture all important qualitative and subjective information other standard inquiry 

methods do (IVORY; HEARST, 2001). 

According to Jakob Nielsen (2012), five quality criteria learnability, efficiency, 

memorability, errors, and satisfaction define usability. Jakob Nielsen (2001) stated 

that its  

most basic measures bases on the definition of usability as a quality metric: 
the success rate, the time a task requires, the error rate, percentage of time 
that users follow an optimal navigation path, the number of times they need 
to backtrack or consult support documentation, and users' subjective 
satisfaction. 

The SUS consists of a questionnaire (Figure 6) with ten items, which the 

answers have five different values ranging from "Strongly disagree" to "Strongly 

agree". According to Jeff Sauro (2011), the SUS score calculation follows three rules: 

"for odd items subtract one from the user response, for even-numbered items 

subtract the user responses from 5, and add up the converted responses for each 

user and multiply that total by 2.5". This method measures usability and learnability 

dimensions (LEWIS; SAURO, 2009). 

Even though the SUS score ranges from 0 to 100, it is a percentile value that 

needs to undergo a normalization process to become a percentage. Lewis and Sauro 

(2017) presented a Curved Grading Scale for the SUS (Figure 7) and found out that 

leaving out any of the SUS items does not have a significant effect on the resulting 

scores if the multiplier undergoes proper adjustment. 

As the average SUS score is 68, applications with grades from F to low 

marginal C are below average and contain usability problems that can prevent its 

successful use. Applications with grades from high marginal C to A+ do not have 

catastrophic or severe usability problems.  There is no relation between sample size 

and reliability in SUS, so it generates reliable results with small (two users) sample 

sizes. According to Jeff Sauro (2011), SUS is a valid method to "distinguish between 

unusable and usable systems", and has "the same level of correlation found with 

other post-test questionnaires". 

The Interview method consists of a script-based conversation to gather 

information from someone. The script contains a list of conversation topics or a list of 

questions or both of them. It is possible to perform interviews personally, through e-



32 
 

 
 

mail, chat, videoconference, and other synchronous and unsynchronous 

communication means (BARBOSA; SILVA, 2010).  
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Figure 6 - The System Usability Scale questionnaire

 
Source: Adapted from Lewis and Sauro (2017). 
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Figure 7 - Curved Grading Scale for the SUS 

 

Source: Adapted from Lewis and Sauro (2017). 
 

The interviews' procedures typically encompass introducing its goals and the 

interviewer, demographic data collection, information gathering, and finishing the 

recordings, which undergo analysis through the interparticipant (Each script item 

undergoes a systematic and strict analysis concerning all of the obtained answers) 

and interparticipant (all of the obtained answers from a single participant undergoes 

analysis) approaches (BARBOSA; SILVA, 2010). 

The printed or online forms with multiple-choice, ranges of values, open 

questions, and scales researchers apply to gather data from participants are 

questionaries. They demand more strict concerns about questions' unmistakability 

and unambiguity than interviews because there is no way the participants can take 

doubts about how they should answer a question (BARBOSA; SILVA, 2010). 

Questionaries typically have the structure shown in Figure 8. 
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Even though questionaries allow participants to choose the best time and 

conditions to answer it, it is not uncommon for researchers to struggle to gather 

enough answers.  Within that scenario, some authors stated that offering prizes or 

rewards increases participation. However, some volunteers may not provide valuable 

information because they aim the reward instead of the research contribution 

(BARBOSA; SILVA, 2010).   

 

Figure 8 - Questionaries' typical structure 

 

Source: Own authorship. 
 

The users' feedback method consists of gathering their “reflections 

concerning an interactive system, such as comments about experiential issues”, 

coherence between the system and its context, “usability problem predictions, and 

design suggestions” (FØLSTAD, 2017, p. 1). A researcher records the user's 

reflections after the interactive process. In the context of asynchronous remote 

usability testing, the users self-report incidents or problems. 

Flexible user tests in the field, contextual inquiry, ethnographic research, 

direct observation, and customer visits are field studies, which consist of "research 

activities that take place in the user’s context rather than in your office or lab." 

(SUSAN FARRELL, 2016). Susan Farrell (2016) states that field studies, usually, aim 

to test systems under realistic conditions, understand people’s needs, gather task 

information, or obtain data for journey maps, personas, use cases, and user stories. 

The ISO9241 standard also defines satisfaction as a dimension of usability.  

The HCI Design practices access it through some User eXperience capture methods 

presented within Section 2.4. 
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2.4 USER EXPERINCE 

 

ISO9241 standard defines UX as the “user’s perceptions and responses that 

result from the use and/or anticipated use of a system, product, or service” (ISO, 

2019). Rivero and Conte (2017) performed a systematic mapping study to present 

the software applications' UX evaluation state of the art. Their study included UX 

evaluation-related technologies, data source, data collection, availability, location, 

types of assessed applications, types of assessed artifacts, and support to UX 

problem correction.  

Scales, forms, and checklists allow gathering users' data easily and quickly, 

in the absence of an evaluator. Even though researchers put effort into optimizing 

and enhancing those tools, some of them consist of quantitative ways of measuring 

emotions, which make it harder to identify poor UX causes (RIVERO; CONTE, 2017).  

On the one hand, in-person interviews provide a better understanding of how 

the application's features influence it's UX through predefined questions, but the 

researcher's presence may make users uncomfortable and harms the evaluation 

session results. On the other hand, Exploration with Acquaintances is an alternative 

for users to discuss the aspects of their experience without the evaluator's 

intervention. However, the data provided might not always be enough for performing 

the evaluation (RIVERO; CONTE, 2017). 

Some methods deploy devices to monitor the users' physiological responses 

while interacting with an application. Within the controlled user monitoring scenario, 

the devices record psychophysiological responses or reactions towards a stimulus. In 

both cases, the adopted technologies can be intrusive enough to affect the way users 

behave. 

Despite the data collection technique influences, users are the main 

information source to identify UX-related problems because they "can describe 

specific attributes that other stakeholders cannot" (RIVERO; CONTE, 2017, p.45).  

UX experts or the development team may not provide accurate UX feedback results 

(RIVERO; CONTE, 2017). 

Most of the UX existing technologies demand controlled environments to 

observe the user interaction process, which provides objective data. There are also 

the ones that evaluate UX in a real uncontrolled usage situation, in which the 
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evaluator is not always allowed to intervene (e.g., users' report diaries and self-

filming), thus providing more representative data (RIVERO; CONTE, 2017). 

In most of the studies Rivero and Conte (2017, p. 47) analyzed, the 

researchers applied the UX evaluation after (through "retrospective analyses, written 

questionnaires or tools, interviews or think-aloud protocols") and during the 

experience. The evaluation before use regarded software and user requirements the 

application should attain. The authors also found out "a lack of information on 

whether or not the proposed technologies support the correction of the identified 

problems". 

Developers can gather UX data through a variety of emotion-catcher 

techniques with different implementation complexity and intrusiveness. Proper UX 

capture techniques and their influences over the obtained results are challenges for 

accessing UX. There is not always coherence between evaluations that asking 

individuals how they feel during an experience and the ones that deploy physiological 

monitoring.   

Emotion-tracking words systems deploy lexical analysis and machine 

learning (ORTIGOSA; MARTÍN; CARRO, 2014) (COWIE et al., 2000), emotional tags 

or labels (SAIF et al., 2013), taxonomic tree SCHOUTEN; FRASINCAR, 2016), and 

use-related posts (MENDES et al., 2014) to access UX. Their reliability lies in the 

research mechanisms' semantics and context recognition capabilities. 

While efficient and disturb-free cognitive algorithms allow evaluators to 

deploy facial, vocal, and postural expressions as emotion-catcher techniques for 

inferential UX assessment (LIU; LEE, 2018), specific-context sensors provide it 

through emotion-related physiological alterations detection (LI et al., 2018).  

Self-report UX techniques consist of different ways for users to report their 

emotions during an experience with a product, system, or service, whose accuracy 

relies on user-provided information. However, they are not as intrusive or complex-of-

implement as the aforementioned ones. 

The All About UX volunteer community collected eighty-six from the existing 

UX evaluation methods and sorted them into five categories with subcategories 

(Figure 9). Each method fits at least one category, so this section presents 

information about the three (Emocards, PrEmo, and Self-Assessment Manikin 

(SAM)) ones that better suit this research UX evaluation categorization demands. 
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Figure 9 - The categorization for UX evaluation methods, according to the All About UX volunteer 
community 

 

Source: Own authorship. 
 

2.4.1 Emocards 

 

Emocards ( 
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Figure 10) is a tool for users to express their emotions without the use of 

words. It consists of sixteen cards with male and female cartoon faces that represent 

eight different emotional expressions for each gender.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10 - Emocards 

 

Source: Adapted from Desmet, Overbeeke and Tax (2001). 
 

Each emotion category represents an octant of Russel's circumplex of 

emotions (RUSSELL, 1980). At the end of every task, the user has to pick the 

cartoon face that best identifies how he or she is feeling about his or her interaction. 

Evaluators can also ask users to organize the cards according to their relevance. 
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The expressions vary according to two dimensions of emotions psychology 

recognizes, pleasantness and arousal. Desmet, Overbeeke and Tax (2001) state 

“excited emotions come with high levels of arousal, and calm emotions come with low 

levels of arousal”. Emotions' pleasantness ranges from very pleasant to very 

unpleasant. However, “some emotions are neither pleasant nor unpleasant” 

(DESMET; OVERBEEKE; TAX, 2001). 

 

2.4.2 PrEmo 

 

Premo (Figure 11) is a non-verbal tool for users to express how they feel about 

product designs applied to cross-cultural environments and illiterate subjects 

(CAICEDO, 2009). 

 

 

 

 
Figure 11 - Premo animations and their meaning 

 
Source: Adapted from Caicedo (2009). 
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It is a set of fourteen animations of a male character that represent social 

context emotions (Pride, Admiration, Shame, Contempt), material context emotions 

(Desire, Fascination, Disgust, Boredom), expectation based emotions (Hope, 

Satisfaction, Fear, Dissatisfaction), and general well-being emotions (Joy, Sadness) 

(CAICEDO, 2009). 

Each animation corresponds to one-fourteenth of an emotion circumplex 

(CAICEDO, 2009), so they have a circular arrangement. For each emotion, the 

participant indicates how intense he or she felt the emotion.  A five-point scale that 

ranges from "did not feel the emotion" to "felt the emotion intensively" records the 

intensity of each emotion.  Even though it is a software-based method, it can also 

perform with prints (one for each emotion) and some survey paper. (CAICEDO, 

2009). 

 

 

 

2.4.3 Self-Assessment Manikin (SAM) 

 

SAM (Figure 12) is a picture-based instrument to assess pleasure, arousal, 

and dominance associated with the user experience with an object or event. It 

consists of a card with three lines of five figures of different body manikins. Each line 

of the SAM card assesses a different emotional dimension. The subject can place an 

"x" over a figure or between two of them in the same row. It results in a nine-point 

rating scale for each dimension (BRADLEY; LANG, 1994). 

 

Figure 12 - SAM card 
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Source: Extracted from Bradley and Lang (1994). 
 

The user expresses the pleasure related to his or her experience through the 

first line within a range from a smiling, happy figure to a frowning, unhappy one. The 

second line records the users' arousal within a range from an excited, wide-eyed 

figure to a relaxed, sleepy one. In the third line, the user reports his or her dominance 

in the experience ranging from a small manikin (low control level) to a big one (high 

control level) (BRADLEY; LANG, 1994).  

Regarding the “Correlations for SAM Ratings and the Relevant Semantic 

Differential Factor Score with each of the six Adjective Pairs Associated with the 

Pleasure, Arousal, and Dominance Dimensions” Bradley and Lang (1994, p. 55) 

presented, it is possible to describe SAM results based on bipolar adjectives. 

 

 

2.5 SUMMARY 

 

This chapter presented key concepts and definitions about, action research, 

XBRL, usability, some usability capture methods, UX, Some UX capture methods, 

and e-Government to provide enough background to avoid readers to need external 

literature support to understand and verify this research's methodology and results. 

After going through these concepts, it is possible to understand the missing link 

between HCI, G2G digital governance, and XBRL, Chapter 3 presents. 
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3 THE MISSING LINK BETWEEN HCI, G2G E-GOVERNANCE, AND XBRL  

 

This Section presents all literature reviews performed to attain the goals 

described in Section 1.3. The first attempt to retrieve related works from ACM, IEEE 

Xplore, and Brazilian HCI through the search string "[(HCI and e-Government) and 

(XBRL)]" that used keywords from Section 1.3 failed even considering all metadata 

instead of title and abstract.  
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In that way, it was necessary to break the literature review into two 

perspectives to identify related works: the HCI practices in the XBRL financial 

reporting domain and the HCI practices in the e-Government domain. 

As the literature reviews performed in 2020's second semester, the adopted 

research time range was from 2015 to 2019. Once the review incurred a research 

gap, it was acceptable to consider fewer related works than it is commonly adopted 

for systematic literature reviews. 

The following subtopics consists of review reports containing the research 

questions, defined search strings, consulted databases, exclusion criteria, 

information about retrieved papers and selected papers, relevant information 

extracted from the selected papers, and commentaries for each review conducted. 

 

3.1 HCI PRACTICES IN THE XBRL FINANCIAL REPORTING DOMAIN 

 

This literature review aimed to identify related works about HCI practices in 

the XBRL financial reporting domain. It adopted the following research question: what 

are the current HCI practices regarding XBRL financial reports or other XML-based 

applications? 

The database choice regarded the research team's accessibility and the 

amount of primary and secondary studies about innovative technologies available. 

The research considered the ACM and IEEE Xplore research database and the 

Brazilian Symposium on Human Factors in Computing Systems from 2015 to 2019. 

The bibliographic research started with a search string with keywords 

extracted from Section 1.3: “(XBRL and Human-Computer interaction)”. However, it 

failed to retrieve related works from all selected databases. Then, they were replaced 

with a more generic set of keywords as an attempt to find related studies, and 

obtained the following set of search strings: “{[(XBRL and report) and (open-source)] 

and (interaction design)}”, “{[(XBRL and report) and (open-source)] and (IxD)}”, 

“{[(XBRL and relatório) and (open-source)] and (design de interação)}”, “{[(XBRL and 

report) and (open-source)] and (HCI Design)}”, “{[(XBRL and relatório) and (open-

source)] and (Design de IHC)}”, “[(XBRL and open-source) and (interaction design)]”, 

“[(XBRL and open-source) and (IxD)]”, “[(XBRL and open-source) and (design de 

interação)]”, “[(XBRL and open-source) and (HCI Design)]”, “[(XBRL and open-
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source) and (Design de IHC)]”, “[(XBRL and Human-Computer interaction) and 

(Design)]”, “[(XBRL and interação humano-computador) and (Design)]”, “[(XBRL and 

HCI) and (Design)]”, “[(XBRL and IHC) and (Design)]”, “(XBRL and interaction 

design)”, “(XBRL and design de interação)”, “(XBRL and IxD)”, “(XBRL and HCI 

Design)”, “(XBRL and Design de IHC)”, “(XBRL and interação humano-computador)”, 

“(XBRL and HCI)”, “(XBRL and IHC)”, “{[(XML and report) and (open-source)] and 

(interaction design)}”, “{[(XML and report) and (open-source)] and (IxD)}”, “{[(XML 

and relatório) and (open-source)] and (design de interação)}”, “{[(XML and report) 

and (open-source)] and (HCI Design)}”, “{[(XML and relatório) and (open-source)] 

and (Design de IHC)}”, “[(XML and open-source) and (interaction design)]”, “[(XML 

and open-source) and (IxD)]”, “[(XML and open-source) and (design de interação)]”, 

“[(XML and open-source) and (HCI Design)]”, “[(XML and open-source) and (Design 

de IHC)]”, “[(XML and Human-Computer interaction) and (Design)]”, “[(XML and 

interação humano-computador) and (Design)]”, “[(XML and HCI) and (Design)]”, 

“[(XML and IHC) and (Design)]”, “(XML and interaction design)”, “(XML and design de 

interação)”, “(XML and IxD)”, “(XML and HCI Design)”, “(XML and Design de IHC)”, 

“(XML and Human-Computer interaction)”, “(XML and interação humano-

computador)”, “(XML and HCI)”, “(XML and IHC)”, “[(financial report and Human-

Computer interaction) and (Design)]”, “[(relatório financeiro and interação humano-

computador) and (Design)]”, “[(financial report and HCI) and (Design)]”, “[(relatório 

financeiro and IHC) and (Design)]”, “(financial report and Human-Computer 

interaction)”, “(relatório financeiro and interação humano-computador)”, “(financial 

report and HCI)”, “(relatório financeiro and IHC)”. 

The exclusion criteria embraced duplicated studies (different search strings 

can lead to the same paper), studies not available for reading, studies in other 

languages than Portuguese or English, studies not related to the search questions, 

and studies without the research strings within its title or abstract. 

Only four search strings from the adopted set of fifty-four succeeded in 

retrieving related works. However, some papers may address HCI practices in the 

context of XBRL or XML without mentioning it in the title or abstract. So, flexibilities in 

the exclusion criteria and extend the research to other papers repositories would 

allow more consistent measurement of the literature gap between XBRL and HCI. 
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Table 1 shows the list of search strings adopted and the number of papers 

retrieved from each source.  

Table 2 shows the titles, publication year, authors' references, and citation 

count of the selected studies. The following paragraphs present relevant information 

extracted from the selected studies and the commentaries on the review conduction 

results. 

Deru and Neßelrath (2015) proposed an XML-based user-interface markup 

language (autoUI-ML) for the creation of automotive graphical user interfaces. They 

"analyzed current graphical structures of automotive user interface elements of 

several brands and manufacturers.", observed users interact with current automotive 

interface-solutions, and had technical discussions with developers and interaction 

designers before structuring the language. 

 

Table 1 - Papers retrieved from the selected databases, with each search string 

 

Source: Own authorship. 
 

 

 

 

 

 

 

 

 
Table 2 - The selected papers's data 
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Source: Own authorship. 
 

The autoUI-ML aims to support integration into the multimodal dialogue 

platform, provide clear and generic semantic, provide data encapsulation via tag-

based definitions, shorter prototyping cycles, allow "handling several input sources", 

provide "freedom of choosing rendering technology", and personalization possibilities 

(DERU; NEßELRATH, 2015). 

Deru and Neßelrath’s (2015) work is an example of how involving users and 

stakeholders in the design process of a solution can lead to actual improvements. 

Such a contribution is also a premise of this research. 

Xiaofeng et al. (2015) developed a platform to create Interactive Electronic 

Technical Manuals (IETMs) compliant with the S1000D specification “to solve the 

problems of traditional paper-based technology data storage difficulty and 

maintenance low efficiency.”. S1000D standard consists of an XML specification 

regarding data format requirements, organization, management update, and release 

procedures for a product's technical information. 

Firstly, Xiaofeng's et al. (2015) system stores all digital documentation 

(digitalized papers, technical documentation, pictures, audio, video, and others) in an 

XML file following an XML Schema. Then it maps the generated file in a relational 

database deploying the depth-first transversal algorithm. Next, the application server 

gathers the database information in an S1000D compliant XML file that undergoes an 

HTML conversion for web browser exhibition purposes. The authors also 

implemented a feature for authors to edit their IETM any time and a speech 

recognition feature to enhance human-computer interaction while creating or 

consulting an IETM. 

As future work, making OFR's technical documentation S1000D compliant 

and accessible through a platform with speech recognition would be an improvement 
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to its usability and UX. It will also be possible to analyse future evaluation results to 

gather a better understanding of how these features enhance documentation 

usability and UX quality. 

Interrupting users' tasks to deliver notifications while they are in high mental 

workload harms the task completion time and performance. It also can lead them to 

more errors, increase their frustration (Usability and UX quality degradation), and 

resumption lag (BHOWMICK et al., 2015). That is why Bhowmick et al. (2015) 

developed a framework (iserf) capable of detecting empty-result XML queries and 

delivering the users notifications with lower the interruption cost than current intrusive 

notifications strategies.  

The iserf adopts a defer-to-breakpoint strategy. It calculates the optimal 

moment to interrupt a user to assure notifications only display on Medium and Fine 

breakpoints between tasks (BHOWMICK et al., 2015). The OFR notification features 

considered an adaptation of the strategy Bhowmick et al. (2015) adopted to develop 

the iserf, whose usefulness and effectiveness confirm through an empirical test in a 

visual XML querying environment. 

The answer to the research question was: "there are no current HCI 

practices related to the XBRL financial reporting domain". The results of this literature 

review conduction brought up some aspects that highlight the academic importance 

of the proposed research conduction. Only those among the most generic search 

strings allowed identifying three papers that provided almost no support to this 

research conduction, reinforcing its innovation, originality, and convenience. 

In regular literature reviews, the search string refinement process starts with 

generic keywords and ends with a specific enough set of words that delimitate the 

reviews' universe. In this research scenario, it was necessary to make them more 

and more generic to retrieve any information from five years of scientific publications. 

Regarding the selected paper sources, this is the first study regarding XBRL and HCI 

in the last half-decade. 

In this review results, there were no analogue methodologies this research 

could adapt or reproduce partially in its conduction. There were also no references 

for supportive technology choice processes. It corroborates the line of thought in 

which the methodology presented in Chapter 4 might be the first one adapted for 

such a purpose.  
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In that way, this research might be the first pillar built of a whole foundation in 

an unexploited research area. In the last five years, if no one researched how to 

provide good usability and UX in XBRL financial reporting software, it is natural to 

identify their absence or deficiency among existing solutions. That is why these 

results also corroborate the representativeness of the HCI demands identified 

through the awareness procedures in the XBRL financial reporting area. 

 

3.2 HCI PRACTICES IN THE E-GOVERNMENT DOMAIN 

 

As this research proposes an HCI solution for improving e-Government 

digital interactions in the financial reporting area, it is important to research the 

existing efforts and academic studies concerning this topic. So, this literature review 

aimed to identify previous primary researches published in ACM and IEEE Xplore 

research database, and the Brazilian Symposium on Human Factors in Computing 

Systems from 2015 to 2019 that consider HCI solutions related to e-Government. 

The research adopted the key research questions which one of the e-

Government digital interactions G2C, G2G, G2E, or G2B) are the HCI solutions focus 

on?, and what are the current HCI practices regarding the e-Government digital 

interactions?.  

The exclusion criteria embraced duplicated papers (some papers showed up 

in the events' proceedings and the ACM Digital Library because some Brazilian HCI 

events publish papers via the ACM press), studies not available for reading, studies 

in other languages than Portuguese or English, studies not related to the research 

questions, without the search string within all metadata, and non-primary researches 

or non-research agendas. 

The database sources’ choice regarded the research team's accessibility and 

the amount of primary and secondary studies about innovative technologies 

available. The bibliographic research used the previously set search strings “{(HCI) 

and [(electronic-government) and (e-Government)]}” and “{(IHC) and [(governo 

eletrônico) and (e-Government)]}”.  

Table 3 shows the amount of papers retrieved from the selected databases.  
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Table 4 shows the titles, publication year, authors' references, and citation 

count of the selected studies. The following paragraphs present relevant information 

extracted from the selected studies and the commentaries on the review conduction 

results. 

Garcia, Gil, and Gómez (2015) investigated whether the Mexican National 

Migration Institute (INM) web portal provides the results users expect or not. They 

focused their analysis on the entry permit for foreign workers service, whose main 

users are citizens from Central American countries. 

 

Table 3 - Papers retrieved from the selected databases, with each search string 

 

Source: Own authorship. 
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Table 4 - The selected papers's data 



52 
 

 
 

 

Source: Own authorship. 
 

The authors' preliminary results allowed them to deduce that the government 

does not consider the user's needs, capabilities, and expectations. The INM web 

portal  

only provides information about the process to obtain the card to work in 
Mexico. It does not have a feedback resource, and there is a lack of 
communication between users and the organizational process. As a result, 
users still spend resources like time and money trying to obtain a service. 
(GARCIA; GIL; GÓMEZ, 2015, p. 328). 
 

According to Shwartz-Asher, Chun, and Adam (2016, p. 39), there is "very 

limited empirical research examining the social media within the public sector". They 

proposed a social media user behavior model regarding three user types (light, 

heavy, and automated). Even though users do not see the selected social network as 

a government communication tool, the main implications for e-government social 
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media strategies the authors highlighted the opening for interventions plans to 

change citizens' communication habits, and the ways local governments can exploit 

the proposed user model to "manipulate light users to transfer desired content to 

particular audiences and manipulate heavy users to broadcast desired originally 

produced content." (SCHWARTZ-ASHER; CHUN; ADAM, 2016). 

To develop environments for citizens' electronic participation in government 

issues and educational incentives that lead "citizens to participate in public life, with 

transparent information and technologically mediated engagement" are challenges 

Maciel et al. (2016, p. 202) proposed a discussion, and further research and practice. 

The Authors concluded that technology allows projecting different ways of promoting 

popular participation with different "levels of engagement, application areas, 

technological resources, and proposals." (MACIEL et al. 2016, p. 209). 

Maciel et al. (2016) also highlighted the aforementioned solution 

development diversity and multidisciplinarity (management, law, humanities and 

social sciences, and technology) are challenges for implementing electronic 

participation, because strategies modeling embraces a variety of factors. They stated 

Brazil needs bolder and more effective e-Government strategies developed through 

scientific research and stronger relationships between public entities and universities. 

In Brazil, the Model of Accessibility to Electronic Government (e-MAG) 

provides an assessment method applied to verify, through tests, how good usability 

characteristics and unrestricted access software interfaces provide for all citizens. It 

is mandatory for all Brazilian government websites and portals interfaces. Souza, 

Maciel, and Cappelli (2016) verified the method applicability for assessing the 

Empresa de Tecnologia e Informações da Previdência's website usability and 

accessibility, as well as the test appliers' understanding of the e-MAG's checklist. 

The results showed inspectors had no difficulty using the e-MAG's checklist. 

However, "there was no uniformity in the item completion" (SOUZA; MACIEL; 

CAPPELLI, 2016, p. 291). As the auditors perceived and understood the list items in 

different ways, the authors suggested a model review. The government website 

assessment revealed it does not have a positive evaluation for all checklist items. 

Adopting e-MAG would help the government responsible developers to improve the 

website's usability and accessibility (SOUZA; MACIEL; CAPPELLI, 2016). 
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According to Quispe and Eler (2018, p. 1), e-MAG "does not have specific 

recommendations for mobile applications' digital accessibility", and "mobile 

applications developed by the Brazilian government present several accessibility 

flaws". The authors extracted some recommendations from e-MAG and adapted 

others. It resulted in a set of thirty-five accessibility recommendations for mobile 

devices, which they applied to evaluate twelve e-government's mobile applications. 

The results revealed all the selected applications had accessibility flaws and 

highlighted the demand for updating existing accessibility models and developing 

specific ones for mobile platforms (QUISPE; ELER, 2018). 

Adinda and Suzianti (2018) analyzed the mobile application usability of the 

Kota Bekasi government launched to facilitate access to public service information 

aiming to achieve smart governance. The authors used "performance metrics, 

retrospective think-aloud protocol (RTA), self-reported metrics through a SUS 

questionnaire, and Questionnaire of User Interface Satisfaction (QUIS)" (ADINDA; 

SUZIANTI, 2018, p. 145). The results showed the usability level of the application 

had SUS score 43.438. After redesigning the user interface concerning the principles 

of User Interface design with 10 Heuristics, and usability testing analysis, the SUS 

score reached 82.2 (ADINDA; SUZIANTI, 2018). 

Baguma (2018) evaluated Uganda's eTax Portal, a web-based tax filing and 

payment system, using ten usability heuristics for user interface design from Jakob 

Nielsen. The author presented recommendations for the Uganda Revenue Authority 

to fix the usability gaps found, aiming to attract and retain a user base, and to make 

the portal more effective, efficient, and satisfying to use. 

Basri, Adnan, and Baharin (2019) conducted an exploratory study to perform 

an e-participation service, in the Malaysian e-government website, user experience 

evaluation applying aloud method, and a set of interaction experience 

questionnaires. As a result, the author found out "that people still experiencing 

problems when using e-participation service in e-government websites. Content 

proved to be the main component when users want to use the e-participation 

service." (BASRI; ADNAN; BAHARIN, 2019, p. 345). 

According to Almrezeq et al. (2019, p. 188), Saudi Arabian citizens' 

experience with the government's mobile applications remains unknown. That's why 

the authors conducted an exploratory, investigative, and empirical research about 
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this topic. After analyzing thirty-three interviews' data, they found "citizens support the 

shift towards the delivery of mobile government services," but mobile applications 

cannot be "a primary channel of interaction with the government." (ALMREZEQ et al. 

2019, p. 188). 

Oliveira and Freire (2017) stated there are several users with physical 

disabilities that prevent them from enjoying the benefits and facilities of Brazilian e-

Government web services. The authors aimed to create a theoretical e-Government 

evaluation model for assuring accessible web services. They also identified the main 

factors concerning web applications' acceptance for people with disabilities. 

Rodrigues and Prietch (2018) analyzed, redesigned, and validated a 

Brazilian government official electronic journal to make it accessible to people with 

visual and hearing impairments. In their research, the authors verified that to follow 

the literature accessibility recommendations, "without involving users in the project," 

does not allow developing truly accessible systems. (RODRIGUES; PRIETCH, 2018, 

p. 1). 

Maciel, Roque, and Garcia (2019) proposed the Modelo Interativo Governo-

Cidadão to integrate consultative and deliberative processes, in which citizens 

participate through virtual communities. They also presented the Maturidade na 

Tomada de Decisão method to assess the effectiveness of citizen participation in e-

democratic processes. The authors performed two experiments to validate both 

contributions presented. 

Excepting from the study Souza, Maciel, and Cappelli (2016) performed, all 

the selected papers focused on G2C e-Government digital interaction. According to 

the review conduction results, the current HCI practices regarding the e-Government 

digital interactions consists of: 

 To deploy quantitative/qualitative usability and UX evaluation methods to 

assess technical features of e-Government web portals and mobile 

applications (regardless of redesign purposes) concerning international and 

national standards of usability, accessibility, and functionality (GARCIA; GIL; 

GÓMEZ, 2015) (SOUZA; MACIEL; CAPPELLI, 2016)(BAGUMA, 

2018)(BASRI; ADNAN; BAHARIN, 2019) (OLIVEIRA; FREIRE, 2017) 

(RODRIGUES; PRIETCH 2018) (ADINDA; SUZIANTI, 2018) (QUISPE; ELER, 

2018). 
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 To provide insights about how citizens interact with government mobile or web 

services (ALMREZEQ et al., 2019), and social media (SCHWARTZ-ASHER; 

CHUN; ADAM, 2016). 

 To provide guidelines, a research agenda, or evaluation models for assuring 

usability, accessibility, and functionality of e-Government's mobile or web 

services, and citizen participation within the public sector (MACIEL et al., 

2016)(MACIEL; ROQUE; GARCIA, 2019) (QUISPE; ELER, 2018). 

The results of this literature review conduction brought up some aspects that 

highlight the academic importance of the proposed research conduction. Through all 

the paper sources, in five years of publications, there was only one study addressing 

an e-governance interaction different from G2C. As most of the studies regarding 

HCI and e-Governance focus on G2C interactions, performing studies like this that 

focus on improving the G2G or G2B interactions through HCI techniques applied in 

the financial reporting area corroborate the relevance, originality, and importance of 

this study's academic contribution.  

Among the selected papers, there were no analogue methodologies this 

research could adapt or reproduce partially in its conduction. There were also no 

studies regarding G2G e-governance optimization through HCI design solutions or 

improving task efficiency in oversight custody relations such as the established via 

XBRL financial reports and Government regulators as STN. It also reinforces the 

relevance, originality, and importance of this research for the related academic 

communities. 

 

3.3 SUMMARY 

 

This chapter presented the literature review reports that helped to 

contextualize the research problem, and to identify related works regarding XBRL 

financial reports, HCI practices, and G2G e-Governance. 

Concerning the researched articles' repositories, this is the first study that 

links XBRL, G2G e-Governance, and HCI in the last half-decade. In that way, the 

literature review did not allow identifying analogous methodologies or auxiliary 

technologies to support this research conduction.  
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This bibliographic research has two main limitations. Firstly, the literature 

review considered three paper repositories due to the research team's accessibility.  

It is necessary to expand the research dimension (considering more repositories) to 

assume the literature gap found is a de facto problem and to measure its extent. 
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4 METHODOLOGY 
 

This Section aims to present the pre-set guidelines (Figure 13) to conduct 

this experimental research that followed the dialectical, qualitative and quantitative 

approaches and the monographic technical procedure, and whose conduction 

procedures also adopted exploratory research guidelines. It followed the thirteen 

scientificity criteria namely: well-defined and empirical study object, objectification, 

dubitability, phenomena controlled observation, originality, coherence, systematicity, 

consistency, social relevance, ethics, intersubjectivity and merit authority. 

 

Figure 13 - Pre-set methodological procedures for conducting this research 

 

Source: Own authorship. 
 

Following the aforementioned criteria, it was possible to generate scientific 

knowledge with a background methodology, based on verifiable information, and 

provide plausible explanations or conclusions about the study object. That is why this 

research adopted the Scientific Method as methodological referential. The mental 
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operations, processes, and techniques deployed stood from the dialectical approach 

method.   

The financial reporting demands highlighted at the ESMA (2015) report, also 

showed up in the online quiz applied for study object comprehension and 

identification. As a result, this research verified the efficiency improvement obtained 

in XBRL financial reporting tasks when the users adopted a tool developed under 

HCI guidelines to mitigate the XBRL knowledge problem. 

This Section describes the adopted procedures in detail to assure 

objectification, controlled phenomena observation, reproducibility, and dubitability. 

Additionally, the chapter 2 embraces each applied technique’s description. Both traits 

also provided better coherence, systematicity, and consistency. 

This research contribution’s originality and social relevance relied on 

mitigating the gaps and demands found in the literature (Section 3) and reinforced by 

the awareness online quiz (Appendix A) results, usability and User eXperience tests 

(Section 6) results. The volunteers had their anonymity assured while answering all 

quizzes. All subjects who engaged the solution’s usability and user experience tests 

electronically signed an online agreement term, and were assured that the data 

provided had no other use than supporting the solution’s development. It was not 

possible granting intersubjectivity and merit authority matters through heuristic 

evaluations or concerns. 

To attain the goals presented in Section 1.3, Section 1.1 provided the 

research problem characterization and contextualization. While Section’s 3 

bibliographic research revealed a lack of studies to improve B2G and G2G e-

Government practices under an HCI perspective, Section’s 1.1.1 awareness 

questionnaire results allowed identifying the study object, which were the financial 

reporting professionals efficiency struggles through the different contexts in which 

professionals relate to this activity, due to the XBRL knowledge problem. 

As all the volunteers did not use the same software platform to elaborate 

financial reports and had different technology dominance levels, it was necessary to 

provide them a common work basis to attain comparability among the individual 

evaluation results. That is why this research proposed the Open Financial Reporting 

(OFR) free open-code software prototype, a tool for instantiating XBRL financial 

reports regarding a taxonomy.  
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For this research purpose, providing a new software prototype had some 

advantages over adapting existing open code ones: to assure functionalities 

implementation correctness, to avoid software compatibility problems, to identify 

concise relations between evaluation results and source code, to ease redesign 

processes due to the documentation generated in the earlier step. 

The OFR development context had a peculiar aspect in which a single 

developer played the role of all the stakeholders that were not users or volunteers, 

geographically distributed across Brazil’s federative units and other countries. That is 

why all documentation whose purpose was to communicate concepts, and 

information among stakeholders from different knowledge areas became 

unnecessary. Such a peculiar aspect also demanded using a flexible development 

methodology to overcome the intrinsic constraints (physical, and time). Due to 

financial constraints, the supportive tools selection processes (Appendix B) prioritized 

free and open applications. 

Initially, the OFR design deployed Prototyping software development 

strategies. OFR first high-fidelity prototype concerned only XBRL knowledge 

abstraction, basic requirements, and functional criteria demands. It ignored HCI 

matters and the other HCI issues reported in the awareness quiz results presented in 

Section 1.1.1. It underwent HCI formative evaluations (prototype review), whose 

results worked as guidelines for redesigning the OFR under HCI perspective 

(prototype enhancement).  

The HCI Design also has the premise of preventing the idiosyncrasies 

influence over a project (REZENDE, 2020). That is why OFR's redesign only 

considered changes that the UX and usability evaluation techniques allowed 

identifying and highlighted by at least three of the five testers involved. The redesign 

process also aimed to fix all faults and bugs identified through the evaluation 

sections. 

Then, the OFR redesigned version underwent the conclusive HCI evaluation 

tests to provide data for answering the research question and future works 

guidelines. They covered aspects such as learning easiness, remembering easiness, 

efficiency, usage safety, and UX. The collected data analysis allowed answering the 

proposed research question.  
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Both OFR evaluations performed under ISO9241-11 concernment. The 

Bigbluebutton© video conference environment and the GoogleForms© platform 

supported the online evaluation sections. They were tools adopted to overcome 

users' and volunteers' geographical distribution. The evaluation results of the second 

high-fidelity prototype allowed verifying:  

 If the high-fidelity software prototype, built under HCI design matters, was 

enough to increase the reporting professionals' task efficiency.  

 If the set of adopted procedures were a potential starting point for similar 

studies that aim to improve B2G and G2G e-Government practices.  

 Whether the academic contribution to the HCI area was an unsuccessful case 

or not. 

This research had to deploy online interaction tools (GoogleForms©) and 

channels (Bigbluebutton©), a software development method (Software Prototyping), 

a programming language (Java), usability evaluation methods (MAC, SUS, user 

feedback), and UX evaluation methods (Premo, Emocards, SAM) to answer the 

proposed research question. Appendix B presents the analysis process that favoured 

free and open platforms and tools over proprietary systems to avoid unnecessary 

costs. 

Due to information accessibility convenience, this research adopted the 

Siconfi's Relatório Resumido da Execução Orçamentária – RREO Consórcios 2020 

as the financial report representative of Brazilian G2G e-governance for both tests. 

This research deployed actual software development methods to develop the high-

fidelity prototype for answering the proposed question. Even though this stage of the 

current research did not aim to provide a fully commercially competitive tool, going on 

with the development methodology might allow getting to it. 

 

4.1 EXPLORATORY RESEARCH METHODOLOGY 
 

Exploratory researches aim to provide information about a specific topic 

through bibliographic researches, questionnaires, and interviews. It is useful for 

establishing and delimiting the research's theme, goals, and hypothesis. Explanatory 

researches investigate the reasons why a set of factors or conditions influences 

phenomena in certain ways through observation and data collection, processing, 
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systematization, classification, analysis, and interpretation (PRODANOV; FREITAS 

2013). 

The exploration this research proposes aligns with the sense of examinating 

“a thing or idea for diagnostic purposes to search it systematically for something” 

(e.g., the missing link between HCI, XBRL financial reporting, and G2G e-

Governance) (STEBBINS, 2001). Three of the advantages of exploratory research 

made it suitable for conducting this study:  

 It lays the foundation of a research area that can lead to further studies or 

exploration. 

 It allows identifying if a matter is worth the investment of time and resources 

for further investigation. 

 It allows deploying a flexible research design (non-probability sampling design, 

no pre-planned design for analysis, unstructured instruments for collection of 

data, no fixed decisions about the operational procedures) (KOTHARI, 2004). 

According to Kothari (2004), exploratory researches procedures (Figure 14) 

rely on “the survey of concerning literature, the experience survey, and the analysis 

of insight-stimulating examples”. The first procedure consists of a literature review, 

through which the researcher has to: define the concepts to investigate, review the 

available material, identify the subject of research and the problem, and extract 

relevant hypotheses or research questions from it. 

 

Figure 14 - Exploratory research procedures 

 
Source: Own authorship. 
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The second procedure relies on performing surveys with people who have 

had practical experience with the problem under study and further research through 

descriptive investigation, which usually deploys qualitative methods. In the third one, 

the researcher performs an "intensive study of selected instances of the 

phenomenon" in order "to draw together diverse information into a unified 

interpretation." (KOTHARI, 2004). 

This research deployed qualitative and quantitative data gathering processes 

(observation and interview through the usability, communicability, and UX evaluation 

tools), to support the argumentation about the research question answer and its 

validity. It also disposes of inductive-deductive reasoning for confirmatory purposes.  

As this research might be the first, in a half-decade, within the contextualized 

problem, it was not possible to deploy the concatenated exploration approach, which 

is common in exploratory research. However, future exploratory studies in this area 

will have a previous background to concatenate.  

 

4.2 AWARENESS PROCEDURES 
 

The procedures described in this Section consist of the activities necessary 

for attaining the second partial goal in Section 1.3 while providing the researchers the 

awareness about the research problems situation, its relation with the participants, 

and the current related-solutions available. This research adopted a quiz and 

bibliographic research as valid ways to pursue this goal following Prodanov and 

Freitas (2013) guidelines. 

Performing the bibliographic research encompassed: plan the review, 

conduct the review, and write the review report. In the first stage, the key research 

questions defined the research focus, its research strings, and its bounds. They were 

also the starting point for defining paper exclusion criteria. The research strings 

allowed topic-related studies identification that underwent a selection process 

following the exclusion criteria. The review report, presented in Section 3.2, 

contained the conduction procedures and the data extracted from selected papers. 

This research identified and gathered information about the end-users and 

their contexts through an online quiz (available in English and Portuguese) created 

with GoogleForms©. This activity relied on volunteers' support from different Brazilian 
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federative units and countries and made public through STN and Yahoogroups© 

user's platforms from March to June 2020. One XBRL and one HCI experts reviewed 

both quiz versions to improve questions' understandability, unambiguity, 

objectiveness, and purpose coherence.  

The information gathered from users followed some Barbosa and Silva 

(2010) guidelines and encompassed: demographic data (age and gender), 

occupational data (current occupation, experience on current occupation, current 

tasks, and responsibilities), educational data (academic degree, experience with 

computers, learning disabilities, learning abilities, and learning strategies), and 

information about experiences with similar products and available technology, 

training preferences, attitudes, and personal values, dominance, goals, tasks, errors, 

and failure implications. 

The quiz, available within the Appendix A, was structured as follows. The 

questionnaire heading consisted of a title and an introductory note, which presented 

the research context, and its purposes. It also assured volunteer's anonymity and 

granted the gathered information research exclusive use. GoogleForms© privacy 

settings toll also helped to assure it. 

While the former questions were related to demographical and contextual 

information, the later ones focused on specific information for research conduction 

and solution development. The quiz had different types of questions such as multiple-

choice, differential scales, range of values, open. Whenever it was necessary, the 

question text contained instructions to help volunteers to understand how to fill it. 

Twenty-three volunteers, within the profile shown in Table 5, from Brazil and 

abroad answered the quiz. It was made public through STN and Yahoogroups© 

user's platforms, so it would only get people related to the financial and accounting 

niche as respondents. In that way, all the participants were potential users of XBRL 

financial reporting technologies. 

The most representative age group in the target audience is from 31 to 40 

years old. It also consists of different personas and contexts. There is an unbalance 

between male and female representatives. Over 90% of the volunteers have been 

working in their jobs for at last two years and have a Bachelor's or higher college 

degree. 
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In the online quiz, most of the volunteers reported that reading written 

documentation about software and exploring its tools and functionalities by 

themselves are the best strategies to learn how to use it. They pointed out that their 

learning style is visual and practical oriented, but they also consider to receive oral 

explanations. 

 

Table 5 -The user characterization results 

 

Source: Own authorship. 
 

Nearly all the participants considered training sections as essential for 

learning how to use the software. They also highlighted it as an actual demand for 
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the current financial reporting technologies their entities adopt. The majority of the 

subjects declared to have a consistent domain of computer usage. About 39% of the 

volunteers were XBRL experts, 26% of them had intermediate knowledge about 

XBRL while 35% had some or no knowledge about it. 

The Fujitsu© (FUJITSU, 2020) financial reporting application was the most 

cited among the ones target audience named.  52% of the participants have already 

had experience with XBRL financial report software. However, only 30% of them 

stated they were experts using the referred software. So, the majority of the 

volunteers do not master the financial reporting tools they use. 

The volunteers mentioned what would ease the XBRL financial report 

elaboration task. As a result, the research identified 19 requirements related to 

technical matters, and 21 ones related to HCI matters such as data entry usability, 

user-friendliness, clear error, and feedback messages, financial reporting metadata, 

etc. The participants also stated an XBRL financial report software user interface 

should have intuitiveness, objectivity, user-friendliness, accessibility, clear feedback, 

and usage easiness. Most of the subjects would agree to collaborate to develop the 

proposed solution and spend time to learn how to use the software. 

The quizzes contained a SAM card, a tri-dimensional (pleasure, arousal, and 

dominance) UX capture method that will be described in a further section. It is based 

on a psychological model, and accessed volunteers’ current experience with XBRL 

financial reporting tools. Figure 15 shows the obtained results. 

Regarding the “Correlations for SAM Ratings and the Relevant Semantic 

Differential Factor Score with each of the six Adjective Pairs Associated with the 

Pleasure, Arousal, and Dominance Dimensions” Bradley and Lang (1994, p. 55) 

presented, 47.82% of the volunteers felt in control, dominant or autonomous while 

elaborating XBRL financial reports, 21.75% of the subjects felt awed, cared for or 

guided performing this task, and 30.43% of them reported indifference to dominance 

matters (do not feel in control, but also not cared for) to accomplish the activity. 

The Arousal dimension evaluation showed about 52.17% of the volunteers 

felt neither frenzied nor sluggish while elaborating XBRL financial reports, 30.43% of 

the subjects felt relaxed, sluggish or dull performing this task, and 17.4% of them 

reported feeling frenzied or jittery to accomplish the activity.  
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The Pleasure dimension evaluation revealed about 43.49% of the volunteers 

felt neither satisfied nor unsatisfied while elaborating XBRL financial reports, 26.08% 

of the subjects felt unsatisfied, annoyed or unhappy performing this task, and 30.43% 

of them reported feeling satisfied, pleased or happy to accomplish the activity.  

 

Figure 15 -The results obtained from SAM UX capture technique in both quizzes 

  

Source: Own authorship. 
 

The target audience depends on training sections for learning how to use 

software. Even experts admit that training on financial reporting technologies is 

relevant. Despite the number of XBRL applications available, the basic demands of 

HCI design still go on. Although most specialists do not face difficulties in using 

financial reporting tools, XBRL expertise is not always able to mitigate the complexity 

and problems of the available platforms. Even though the results showed a variety of 

professionals are related to XBRL financial reporting, this research focused on the 

ones who must deal with it for e-Government purposes such as government 

surveillance. 

The results also highlighted the demand for the abstraction of the 

complexities inherent to XBRL technology and showed evidence of relocating 

employees. Completing financial reporting tasks should not cause other activities 

postposition or users to feel unhappy, annoyed, unsatisfied, despairing, bored, 

frenzied, jittery, cared for, awed, submissive or guided. It reduces the efficiency and 

production of a professional's workday. 

The obtained answers expressed demands for auxiliary documentation with 

metadata embedded, better usability in the process of instantiating reports, software 
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feedback and control, accessibility, and extraction, transformation, and load tool 

(ETL). In that way, the quiz identified not only a demand for HCI solutions but also 

revealed some of the financial reporting needs.   

 

4.3 SOFTWARE DEVELOPMENT METHODOLOGY 
 

The Prototyping software development life-cycle, represented in Figure 16, 

aims to validate (reveal errors and requirements omissions) or elicit (show how a 

system supports a user's work) requirements rapidly. That is why it is also a risk 

reduction mechanism. According to Sommerville (2001), some of the benefits that 

prototyping offers, which are also reasons for choosing this process over the other 

existing ones in the context of user-centered software development, encompass 

providing:  

 “Improved system usability”.  

 “Closer match to the system needed”. 

 “Improved design quality”. 

 “Improved maintainability”. 

 “Reduced overall development effort”. 

Figure 16 - Prototyping software development life-cycle 

 
Source: Adapted from Sommerville (2001). 
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The OFR development followed an evolutionary approach in which the 

initially developed prototype was refined through some stages until reaching the final 

version. The first OFR prototype got started through the best-understood 

requirements then, it underwent HCI evaluations to verify its validity or adequacy, as 

following an incremental model (Figure 17), in which every set of increments 

undergoes specification, implementation, testing, and validation. 

 

Figure 17 - Incremental development process 

 
Source: Adapted from Sommerville (2001). 

 

As this research does not aim to develop a commercial XBRL instance 

creation tool, the evolutionary prototyping cycles shall occur as many times as 

needed to answer the research question. So, for this research conduction purposes, 

the OFR might end at the stage of a high-fidelity prototype, and to attain its final 

version might be a topic for future works. 

 

4.4 HCI EVALUATION 
 

This research aimed to mitigate the problems in the XBRL financial reporting 

area, through HCI design, while optimizing B2G and G2G e-Government practices. 

The HCI evaluation procedures strictly followed the guidelines Barbosa and Silva 

(2010), and Benyon (2011) provided. Both conducted evaluations concerned the 

following main aspects: technological appropriation (task completion, task time 

demanded, committed errors, demand for training, demand for external help, user 

satisfaction, and other variables), future design ideas, and alternatives (task learning 
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difficulty, error recovery support, and other variables), standard conformity, and 

interface interaction problems (communicability, usability, and user experience). 

In the context of distributed users and volunteers, it was not possible to 

perform HCI evaluations personally. Instead of performing the tests in the laboratory 

environment Barbosa and Silva (2010) described, this research adopted an online 

web conference platform, through which the volunteers could decide whether or not 

to share their webcam content, receive training instructions (to read the supportive 

documentation, or to watch a video, or to have the researcher give a training 

section), request interaction with the researcher, share their screen content, 

download the test section materials, and provide feedback. All the evaluation 

procedures were pre-tested before being implemented. 

During each evaluation section, it was necessary to explain the conduction 

procedures, share the supportive materials (Appendix C), solve videoconference 

platform-related issues, and start the training in the first 30 minutes. Within the 

following 10 minutes, the volunteers answered a pre-test questionnaire (Appendix C). 

Then, they performed the test activities, which could endure 40 minutes. After the 

observation and data gathering procedures, the volunteers spent 10 minutes to 

answer a post-test questionnaire (Appendix C), which also embraced usability and 

user experience evaluations. The total section-time estimated was 90 minutes. In all 

questionnaires and forms, all of the questions that were not a part of a UX or 

Usability assessment method were extracted or adapted from Bradburn, Sudman 

and Wansink (2004) and Smith et al. (2019). 

The test activities were extracted from the awareness procedures results. 

They encompassed three representative activities of the financial reporting task: to 

create the instance document in the proper format, to input data in the instance 

document, and to validate the instantiated report to solve input data inconsistencies. 

Even though composing a financial report also encompasses tasks such as getting to 

know the document filling rules, their elements, and tag decision analysis, they do not 

relate to the XBRL knowledge problem. That is why this research did not address 

them. 
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4.4.1The volunteer recruiting process 
 

A researcher can achieve representative user testing results through a set of 

three main activities: "get representative users, ask them to perform representative 

tasks with the design, and shut up and let the users do the talking." (SOVA; 

NIELSEN, 2020). The first one still poses an obstacle for most companies. However, 

adopting systematic recruiting programs can improve recruiting and test results 

quality (SOVA; NIELSEN, 2020). 

Based on Sova and Nielsen's (2020) survey results, it is a common practice 

to provide monetary and non-monetary incentives to test participants. It is an attempt 

to reduce no-show rates, even though they are not controllable due to several events 

(weather, traffic, and personal situations). When providing incentives, a researcher 

must be aware they can "motivate people to exaggerate their qualifications when 

answering screening questions" or providing fake feedback (SOVA; NIELSEN, 2020). 

Only actual users can provide valuable feedback to improve a solution's 

design. So, a researcher must "build up an understanding of the types of users, 

tasks, applications, and computer platforms." (SOVA; NIELSEN, 2020). In the early 

stage of this research, the awareness questionnaire gathered information about: how 

often users perform financial reporting tasks, the kind of knowledge, training, and 

experience required to compose an XBRL financial report, and the problems they are 

experiencing with their current systems. 

The awareness quiz (Section 1.1.1) provided the background for determining 

the volunteer profile specifications for the HCI evaluation sections: professionals with 

a bachelor's or higher college degree, from 31 to 60 years old, that do not struggle to 

use computers, that perform financial-reporting related tasks for two or more years, 

regardless of their XBRL knowledge degree.  

Due to the wide variety of professionals (accountants, system annalists, 

consultants, IT professionals, business owners, and others) who plays the role of 

financial reporter, it was not possible to specify a strict set of occupations for the 

user's profile composition. As there are financial reporters who try to avoid XBRL, 

and the research was going to provide the users a new software prototype that 

abstracts the XBRL knowledge need, it did not make sense to require them to have 

already had in touch with platforms for composing XBRL reports once they were 



72 
 

 
 

already going to learn how to use the OFR, and they should need only financial 

reporting knowledge to do so. 

Even though significant statistical results demands performing section with at 

least ten participants per condition, around eighty percent of the usability problems 

showed up after testing four users across several projects Sova and Nielsen (2020) 

surveyed. So, this study considered conducting evaluation sections with five users 

with one backup for each one of them as mentioned in the recruiting criteria 

(Appendix C) plus a pilot and a dry-run participant (both of them were the only reused 

volunteers for both research evaluations). 

It was necessary to offer training to ensure the volunteers could achieve a 

minimum level of expertise and to "help participants new to usability feel more 

comfortable". The training section procedures tried to avoid "concerning relevant 

aspects for the main usability test" (SOVA; NIELSEN, 2020). Across several projects, 

Sova and Nielsen (2020) surveyed, gifts were the most common non-monetary 

incentives. So, the volunteer recruiting process for the formative and the conclusive 

HCI evaluations offered a prize (a tablet HOW HT-705 XS) to a randomly chosen 

participant. 

The call for volunteers consisted of a recruiting brochure (Appendix C) that 

was made public through the same user's platforms adopted to broadcast the 

awareness quiz (Section 4.2). Every subject scheduled its participation through the 

sign-up form (Appendix C) with the participant consent form. One day before the 

evaluation section, the volunteers received an event reminding message (Appendix 

C) and a tutorial with the online web conference platform instructions. To deal with 

the eventual need for recruiting volunteers from abroad, all the forms, supportive 

materials, user guides, and communication messages were available in two 

languages: English and Portuguese. 

The sign-up form contained a questionnaire based on the recruiting criteria 

that was previously prepared (Appendix C), and the formulary introduction note had 

information about: sections' procedures, requirements, training, forms, and 

incentives. After filling the aforementioned form, the volunteers received an 

invitational email (Appendix C) or an excuse email (Appendix C) based on their 

suitability for the study. The pre-test questionnaire incorporated the PrEmo UX 

capture method. It was necessary to handle job seekers, competitors, technology 
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spies, or incentive-only seekers according to the recommendations Sova and Nielsen 

(2020) provided. 

Every volunteer that showed up received an email with a “lucky number” 

(Appendix C) for the prize draw that took place at the end of each evaluation phase. 

At the end of the section, all of them had to answer the email to ensure they wanted 

to join the prize draw. Before ending the section, the participants were asked about 

referrals for future studies and their lucky number was their identification code in the 

description of the results. It was "provided repeated assurance that participant data 

were reported anonymously: during recruiting and screening, in participant forms, at 

the beginning of the study session, during the session, in the session wrap-up." 

(SOVA; NIELSEN, 2020). 

The dry-run participant section was longer than the planned ones to uncover 

problems related to the script, protocol, and system interaction. It was also useful for 

establishing usability and UX metrics. The pilot participant section followed the 

planned time constrains and allowed checking tasks' feasibility and timing. 

This research kept the videotapes and other users' data for 24 hours from the 

data gathering. Within that time, there were no data sharing, no data handling under 

any circumstance. There was only one person with access to the collected data to 

fulfill the research purposes and procedures described in the Methodology section. 

After that period, all the users' data and videotapes were deleted. All the volunteers 

were aware of this procedure through the sign-up form. 

 

4.4.2 Usability evaluation concerns and procedures 
 

The usability test followed the procedures in Figure 18 and adopted the 

performance measurement, the SUS, questionnaire, and user feedback methods. 

The communicability evaluation performed under the procedures Barbosa and Silva 

(2010) presented (Figure 19), and all the obtained results were classified and 

interpreted according to their guidelines and reported in a further chapter. As the 

evaluations performed with one user at a time, all the described procedures 

undergone a pre-test with a volunteer XBRL specialist before the sections with the 

users. It allowed estimating sections and task execution time and identifying minor 

problems with the support materials. 
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Figure 18 - Usability test procedures 

 

Source: Own authorship. 
 

The supportive material preparation for both evaluation sections 

encompassed composing the users' activity instruction sheet (Appendix C) and the 

online forms to access users' UX and usability, configuring the web videoconference 

platform, testing the weblinks for the online forms, testing and calibrating the 

stopwatches, and preparing notepads and evaluation data sheets (Appendix C) to 

gather information.  

The evaluator measured the success rate, the error rate, the time they spent 

to backtrack (the time a user deviates from the task goal to redo any previous 

procedure) or consult the support documentation, time users spent in the first attempt 

(the time a user spent to perform a task until the moment he/she decides quitting it 

and start it all over), and other aspects mentioned in the ISO9241-11 through 

annotations during the evaluation sections. The task completion time demanded two 

stopwatches. One of them had to stop every time the user deviated from the task 

goal (productive time) while the other one remained active until the end of the task 
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(the actual task completion time). This research did not consider the interruption time 

due to volunteers' requests (e.g., rest time, toilet requests, snack time) in the overall 

results. 

The post-test questionnaire (Appendix C) contained a SUS questionnaire in 

both evaluation sections. In this research, the word “system” of every standard 

question was replaced by the word “software”. After answering it, the volunteers were 

free to provide any other feedback they thought relevant before ending the section. 

 

Figure 19 - Communicability evaluation procedures. 

 

Source: Own authorship. 
 

In the communicability evaluation, it was necessary to watch every user 

video recordings to identify and label failures in the communication process between 

the users and the system.  Figure 20 shows the deployed tags adapted from Prates, 

Souza e Barbosa (2000).  
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Figure 20 - The deployed tags and their definitions  

 

Source: Adapted from Prates, Souza e Barbosa (2000). 
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After the labeling process, it was necessary to analyse the frequency, the 

context, and the order each label appeared in each video to identify the reasons 

users: could not express what they intended to; adopted a wrong way to do what they 

intended to; could not understand the system's communication; grasped a wrong 

understanding about the system's communication, and could not perform a 

communication input. 

 

4.4.3 User eXperience evaluation concerns and procedures 
 

This research dealt with geographically spread users within different global 

time zones, so the UX evaluation had to perform individually and via the internet, as 

in online studies. To answer the research question and redesign the software, this 

research considered collecting qualitative and quantitative UX data in each 

evaluation section. That is why the users had to perform financial reporting related 

tasks with OFR high-fidelity functional prototypes (fist version and redesigned 

version) while providing pre-task and post-task completion interacting experiences 

feedback.   

Concerning the All about UX community categorization for UX evaluation 

methods suitability (Appendix C), this research demanded a method that was 

adequate for online studies, applicable to high-fidelity functional prototypes, allows 

gather information from one user at a time and generates qualitative and quantitative 

UX data gathered before the user's interaction and after the whole task conclusion. 

None of the eighty-six UX evaluation methods from the All about UX community list 

embraced all of the demanded characteristics. However, adopting three of them 

(Emocards, PrEmo, and SAM) was enough to solve it, as presented in the Appendix 

B. 

The pre-test questionnaire (Appendix C) contained a PrEmo measurement 

instrument from the Delft Institute of Positive Design provides the offline PrEmo 

version for academic research under an Attribution-NonCommercial-NoDerivatives 

4.0 International Creative Commons license (CC BY-NC-ND 4.0). It accessed how 

volunteers expected to feel about the use of the OFR software. 

The post-test questionnaire (Appendix C) contained a SAM and an Emocards 

measurement instrument through which the users could express how they felt after 
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the test. The procedures described in this subsection were adopted for both 

evaluation sections. The translations adopted for the Portuguese UX capture 

methods explanations were extracted from Silva and Kronbauer (2018). 

4.4.4 Ethical aspects 
 

As described within the Section 4.4 subtopics, this research's methodological 

procedures also encompassed assuring ethical aspects through the principles of 

autonomy, beneficence, non-maleficence, justice, and equity.  All the users signed an 

online form authorizing the data gathering procedures in all formats demanded 

(written, voice audio record, and video record). In both evaluation sections, for the 

sake of volunteers' comfort, anonymity, privacy, autonomy, and confidentiality rights, 

all the enlistees were aware: 

 About the research's goal. 

 About which data they were going to provide. 

 About how the data gathering process was going to perform. 

 About how the provided data was going to be used. 

 That they were going to be addressed by the fake nickname they provided in 

the sign-up form. 

 That all information that could identify them was going to be deleted after the 

research conduction. 

 That all the gathered data would never be shared, uploaded, handled, or 

transferred under any circumstances. 

 That there were no data backup. 

 That their sections were recorded. 

 That they were not obligated to share their webcam through the 

videoconference sections. 

 That they could request a pause in the evaluation section whenever they 

wanted, for any reason they had. 

 That they could resign and quit whenever they needed, and still get the 

incentive. 
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4.5 SUMMARY 

 

When dealing with research gaps, a reproducible methodology provides a higher 

scientific level, relevant academic contribution, and a starting point for future 

research development. That is why this chapter presented, in detail, the adopted 

methodological procedures for mitigating the gap found between HCI and the XBRL 

financial reporting areas.  
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5 THE OPEN FINANCIAL REPORTING SOFTWARE 

 

The Open Financial Reporting (OFR) software prototype consisted of an 

XBRL instance creator program with two main purposes. The first one was to allow 

users to elaborate XBRL financial reports, regardless of their knowledge about XBRL 

coding. The second one consisted of providing a common basis to investigate the 

impact of HCI Design on XBRL financial reporting task efficiency because users and 

volunteers used different and not always open-source and extensible tools.  

Even though the methodological procedures description and the supportive 

documentation represented the major part of the planning activities, the OFR 

development was also part of it. The following subtopics present OFR's requirements 

and architecture for the software high-fidelity prototype. 

 

 THE OFR’S REQUIREMENTS 

 

The OFR’s high-fidelity prototype regarded only, XBRL knowledge 

abstraction, and minimal functional requirements for an XBRL instance creation 

software obtained from an XBRL specialist (Appendix D): 

 To allow a user to select taxonomy files from a directory and chose one 

among the supported instance documents; 

 To allow a user to insert, edit and delete XBRL report elements (numeric, non-

numeric, footnotes, contexts, units); 

 Prevent users from adding inconsistent elements or, at least, notify them 

about such elements;  

 To allow users to save an instance report document; 

 To allow users to open existing instance report documents; 

 To allow users to validate the instance document against a linkbase and 

generate the proper error messages, when applicable. 

Figure 21 shows the OFR’s use case diagram and the following paragraphs 

present the OFR requirements in terms of its cases of use because OFR's final 

development shall follow a user-centric approach. In this Section, mandatory tasks or 

interactions are marked by the use of the verb “shall”. Optional tasks or interactions 

are marked by the use of the verb “may”. 
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Figure 21 - OFR’s use case diagram 

 

Source: Own authorship. 
 

A user shall perform five activities to compose an XBRL instance document, 

namely: to create the instance file, to select a taxonomy file, to insert data, to create 

footnotes, and to validate the instance document.  

When the user initializes the system, the software shall exhibit its initial 

screen with the available menus, tools, and a document information panel and wait 

for the user's following action. Then the user needs to choose a taxonomy file (.xsd), 

so the application can make available the options for creating XBRL documents 

specified within the taxonomy. 

At the click upon a taxonomy selection button, the software shall open a file 

location selection window (Appendix D) through which the user provides the 

taxonomy file path. When the user clicks on a load button, the OFR shall load the 
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taxonomy files and the linkbase files as well as update the options available through 

the remaining menus. 

Next, the user shall choose one report model (an extended link from the 

Presentation Link linkbase) among the ones available in the taxonomy's files.  To do 

so, the user shall click a button to select a report model (Appendix D), and the 

software shall exhibit the options available in a new list (Appendix D) and wait for the 

user to select an option or to cancel the action. After loading the desired extended 

link from the Presentation Link linkbase, the OFR shall make available all the 

elements for insertion in the report whenever he/she clicks on a button to add a new 

element under a menu. 

To add new elements, the user shall use the OFR software data insertion 

windows (Appendix D) with messages and fields for the user to fill up. Each element 

shall demand different fields based on their definition within the taxonomy, and the 

software must adapt the insertion interface according to it. After inserting the data, 

the user shall click on an insertion confirmation button. Next, the OFR shall close the 

data insertion window and display the new element properly in a document 

information zone. 

The user may want to edit or exclude existing elements from the instance 

document. That is why the elements' management menu shall have two additional 

options, to edit and exclude elements. When the user clicks on the edit option, the 

OFR shall exhibit a window with lists of existing elements (Appendix D). The user 

shall select an element to edit, input the new data and click on an edition 

confirmation button.  At the end of the operation, the application shall replace the 

selected element with the new one, update the document information panel, and wait 

for other user actions. 

If the user clicks the option to exclude an element, the OFR shall exhibit a 

window with lists of existing elements (Appendix D), and the user shall select one 

and click on an exclusion confirmation button. Next, the software shall delete the 

selected element, update the document information panel, and wait for other user 

actions. 

To add a footnote associated with one or more instantiated elements, the 

user shall select an element from the instance document, then go to a menu and 
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click the option to add a footnote. As a result, the OFR software shall exhibit the 

footnote insertion window (Appendix D) with two fields for the user to fill up.  

The first one shall allow the user to inform the footnote’ ISO 693 language 

code in compliance with the XML rules (http://www.w3.org/TR/2000/REC-xml-

20001006#sec-lang-tag). The second one shall allow the user to enter the footnote 

text. At the end of the operation, the user shall click on an insertion confirmation 

button. Then, the software shall generate the footnote element with all its 

subelements. 

The user may want to edit or exclude existing footnotes from the instance 

document. That is why the footnotes' menu shall have two additional options to edit 

and exclude footnotes. When the user selects the first option, the OFR shall exhibit a 

window with the list of existing footnotes (Appendix D), and the user shall select a 

footnote, input the new data, and click on an edition confirmation button. At the end 

of the operation, the application shall replace the selected footnote with the new one 

and wait for other user action. 

If the user clicks the option to exclude footnotes, the OFR shall exhibit a 

window with the list of existing footnotes, and the user shall select a footnote and 

click an exclusion confirmation button. Next, the software shall delete the selected 

footnote and wait for other user action. 

The user may want to save his or her XBRL instance document in a file for 

submitting it to a government oversight entity, for example. When the user clicks on a 

save document button in the OFR interface (Appendix D), the software shall open a 

window (Appendix D) for the user to inform the path in which the application has to 

create the XBRL instance file. At the end of the operation, the program exhibits a 

message informing that it saved the file in the specified location. 

When the user clicks on a validation button in the OFR interface (Appendix 

D), the software shall perform the validation procedures and return a message 

informing whether the instance document is valid or contains inconsistencies.  

The software must also: prevent the user from inserting taxonomy 

inconsistent elements, prevent the user from inserting duplicated elements, warn the 

user whenever he/she tries to input data in an improper format, message the user 

whenever he/she performed a valid action, or caused inconsistency in the document 
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under edition. The Appendix D contains the list of all the messages the OFR software 

may exhibit to the users. 

 THE OFR ARCHITECTURE 

According to Garlan, Monroe, and Wile (2010), "ACME is an architecture 

description language that aims to provide a common intermediate representation for 

a wide variety of architecture tools.". Then, for the sake of easing reproducibility, this 

research adopted ACME to describe the OFR's architecture (Figure 22). The OFR is 

a monolithic application in which all seven architecture components' code consist of a 

single java program source code. Every component has a task manager within their 

architecture that performs the communication with other components and selects 

which inner component should act each time. 

Figure 22 - The OFR architecture components 

 

Source: Own authorship. 
 

The component Data_Source (Figure 23) encompasses the XBRL taxonomy 

files and linkbases files that the application should navigate through. The 
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Linkbase_Manager (Figure 24) performs the navigation through the data source files 

to accomplish the instance validation across linkbases, through the validator 

component, and uses the loader component to import information to enable internal, 

and user interface features (e.g., list of reports the user can instantiate, list of 

elements available to insert in the instance document, rules for generating the 

instance files, hypercube composition, and instance validation). 

 

Figure 23 - The Data_Source component architecture 

 

Source: Own authorship. 
 

Figure 24 - The Linkbase_Manager component architecture 

 

Source: Own authorship. 
 

The Communication_Manager (Figure 25) consists of the user_interface 

component and a task manager. It is a taxonomy-based self-adaptative component 

that gathers user's requests, forwards them to other components, and returns their 

results to the user.  It is also responsible for sending the other architectural 

components all information they need from the Linkbase_Manager. 
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Figure 25 - The Communication_Manager component architecture 

 
Source: Own authorship. 

 

Whenever the user takes an incoherent action, the Communication_Manager 

receives the error treatment result from the corresponding component and requests 

the Error_Manager (Figure 26) to retrieve the procedure to warn the user from the 

error_message_list component. The error_message_list component should contain 

the user interaction warn procedures generated according to information retrieved 

from the taxonomy set through the Linkbase_Manager. 

 

Figure 26 - The Error_Manager component architecture 

 

Source: Own authorship. 
 

The XBRL_File_Manager (Figure 27) contains a component to create the 

XBRL instance document file (instance_creation) and another to load such files 

(instance_load), allowing the user to edit the report content, for example. It generates 

the instance files according to the taxonomy’s hypercube structure, under the 

Communication_Manager request. It is also responsible for storing the report under 

edition within the program, so the XBRL_Element_Manager and the 

Footnote_Manager can perform operations on the instance document. 
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Figure 27 - The XBRL_File_Manager component architecture 

 

Source: Own authorship. 
 

The XBRL_Element_Manager (Figure 28) and the Footnote_Manager 

(Figure 29) have similar structures for different means. While the former’s 

components are related to operations of inclusion (element_creator), edition 

(element_editor), and exclusion (element_exclusion) of taxonomy elements from the 

XBRL instance document, the latter’s performs the same role for footnotes through 

the actions of its components (footnote_creator, footnote_editor, and 

footnote_exclusion). Both of them perform their operations with the instance 

document’s elements under Communication_Manager’s requests. 

 

Figure 28 - The XBRL_Element_Manager component architecture 

 

Source: Own authorship. 
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Figure 29 - The Footnote_Manager component architecture 

 

Source: Own authorship. 
 

The information retrieved from the taxonomy set through the 

Linkbase_Manager also determines the XBRL_Element_Manager operations and 

rules for inserting, editing, and deleting elements. This component is also responsible 

for keeping the taxonomy's hypercube structure in the instance documents. 

The user interface components for managing an instance document's 

elements may vary depending on the taxonomy files loaded. For example, the 

amount of information the user needs to input a context depends on how many 

hypercube axes it couples, so the software window must display all fields to allow the 

user to insert it.  

The components for opening and automatically generating taxonomy valid 

instance documents, generating error messages, and generating communication 

messages also vary according to each taxonomy. In that scenario, automatic 

programming mechanisms are a viable way to handle this peculiarity. 

The Communication_Manager, XBRL_File_Manager, Error_Manager, 

XBRL_Element_ Manager, and Footnote_Manager final versions demand 

implementation of automatic programming features to be adaptable to whatever 

taxonomy the user loads. However, such features do not compose early OFR's high-

fidelity prototype versions. 

 

 OFR’S FIRST HIGH-FIDELITY PROTOTYPE 

 

The first high-fidelity prototype focused on implementing features and 

components that minimally allowed users to create the Siconfi's RREO Consórcios 
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2020 report without the need to validate it according to Siconfi's taxonomy 

Presentation link for that report. 

The OFR's high-fidelity prototype regarded the partial implementation of four 

from the seven architectural components described in Section 5.2: 

Communication_Manager, XBRL_File_Manager, XBRL_Element_Manager, and 

Error_Manager. The Footnote_Manager was not implemented in the high-fidelity 

prototypes because Siconfis' taxonomy did not adopt footnotes in their reports. 

However, the XBRL_File_Manager could handle this element. It shall compose future 

high-fidelity software prototypes, in the same way, the automatic programming 

features. 

Due to the absence of the Linkbase_Manager, it was necessary to adopt a 

provisory measure to support the high-fidelity prototype's testing while it was under 

construction. Instead of retrieving the information from the taxonomy with the 

architectural component, it was necessary to go through the taxonomy and linkbase 

files organizing the information the Linkbase_Manager should provide into text files.  

Whenever the high-fidelity software prototype needed information from the 

taxonomy, it retrieved the information from a specific text file.  It mimicked the output 

of the Linkbase_Manager component.  Chart 1 presents the list of text files and the 

description of each file content. In that way, to enable the high-fidelity prototype to 

generate other reports, one had to fill up the text files with the specified content for 

the new Siconfi report. 
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Chart 1 - Text files content for simulating the Linkbase_Manager's output 

 

Source: Own authorship. 
 

As depicted in Figure 30, OFR's first high-fidelity prototype interface 

consisted of a top menu bar (item 1), a report tree panel (item2), a log message 

panel (item 3), an inconsistency log message panel (item 4), a “Save Report” button 

(item 5), and an “Exit” button (item 6). The OFR's User guide documents within 

Appendix D provide a detailed description of how did this high-fidelity prototype and 

its interface worked. It also contained a list of all messages the software used to 

communicate with the user. 

In the software interface (Figure 30), the "Language" menu had three 

subitems: "English", "Spanish", and "Portuguese". Each one of them instantly 

translated the whole software to the corresponding language. Regardless of the 

chosen option, the software kept the report elements displayed in their native 

language defined in the taxonomy set. It was also a component that was not part of 
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the software architecture. Its implementation was just a way to deal with the need to 

recruit volunteers from abroad for the usability and UX evaluations. 

 

Figure 30 – The OFR’s first high-fidelity prototype main screen 

 

Source: Own authorship. 
 

The "Taxonomy" menu had the subitem "Load Taxonomy Set". It should 

open a file chooser window for the user to import a taxonomy set before creating, 

loading, or composing the instance report. However, this functionality relied on the 

Linkbase_Manager component that was under contruction, so this subitem still had 

no functionality attached to it.  

The “Instance validation” menu had one subitem to allow the users to 

validate their instance file against the taxonomy's Linkbase formula. Even though the 

validation process prevents inconsistencies in the instance file, this high-fidelity 

prototype implemented a reduced set of rules for two main reasons. Firstly, it did not 
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prevent the instance creation task. Secondly, Linkbase formulas contained 

mathematical validations rules for a complete instance document.  

If the high-fidelity prototype implemented the full validation set, the users 

could never test this functionality because the scheduled section duration was 

smaller than the required to compose a complete report. A further version of this 

software shall fully implement this functionality. Meanwhile, a user that composed a 

complete financial report with this high-fidelity prototype version had to validate it 

against the taxonomy's Linkbase formula through external tools. 

In the high-fidelity prototype interface, the menus and windows had gradual 

enablement according to the overall task progress as an attempt to prevent users not 

familiar with XBRL from getting lost through the process of composing a financial 

report. Figure 31 presents the activity flow a user should follow while interacting with 

this software version. 

To the best of our knowledge, all instance files generated with this high-

fidelity prototype successfully validated against Siconfi's taxonomy Linkbase 

presentation through the Interstage XWand Toolkit Evaluation Copy (the evaluation 

purpose version of the same XBRL financial reporting tool Siconfi deploys to 

generate its taxonomy and test instance files) (FUJITSU, 2020). 

 

 SUMMARY 

 

This chapter presented the OFR, described some of its main purposes and 

characteristics, as well as OFR's architecture and requirements. The high-fidelity 

prototype described through this chapter underwent usability and UX evaluations for 

redesign purposes.  Section 6.4 reports the redesign aspects and main changes. 
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Figure 31 - Activity flow for interacting with the OFR (*repeatable activity) 

 
Source: Own authorship. 
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6 RESULTS 

 

This chapter presents the results of all tests performed with both OFR's high-

fidelity prototypes. All demographic data collected allowed selecting volunteers with 

the desired user profile and to better understand the data each volunteer provided. It 

also had no other use than that.  

All the expected values for the evaluation items were established through the 

pilot test and from the references mentioned within chapter 2. The error indications 

also accounted for the differences between the user's XBRL generated files and the 

one proposed in the activity sheet. 

For both evaluations (formative and conclusive), the success rate was the 

ratio between the number of tasks completed correctly and the total number of 

attempts. The error rate calculation was the ratio between the number of errors and 

the product between the number of testers and the number of error possibilities: 

 The number of errors means the times the user performed a wrong interaction 

or missed the pre-set sequential action course (e.g to try to insert a numeric 

element before adding a context or unit, to try to insert inconsistent data while 

creating an element).  

 The number of testers means the enlistees that joined an evaluation section. 

 The number of error possibilities means the universal set of errors a user 

could commit while following the path to perform an activity. (e.g., all the 

possible ways to try to insert inconsistent data while creating an element) 

Generically, the error rate was: (Number of errors)*100/(Number of error 

possibilities*Nuber of testers). From that equation, it was possible to pre-set the error 

rate calculation expressions for each task the users performed in the evaluation 

sections. For example, the evaluation sections relied on five users, and the universal 

set of errors a user could commit in the first task was one. Thus, the error rate 

calculation for the first task was: (Number of errors)x100/(1x5).  

Similarly, the error rate calculation for the second task followed the equation: 

(Number of errors)x100/(13x5). Regarding the third task error rate calculation, if the 

user had to edit a report element, it should follow the equation: (Number of errors) 

x100/(11×5). If the user deleted a report element to insert it again, it should calculate 

with: (Number of errors)x100/(19x5).  
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This Section also encompasses the OFR redesign because it is the result 

obtained from deploying HCI design to solve the problems found through the 

formative evaluations. Figure 32 summarizes the profile of the gathered volunteers 

for the formative evaluation sections. 

 

 USABILITY FORMATIVE EVALUATION RESULTS 

 

The usability HCI formative evaluation sections performed as described in 

Section 4.4, the expressions for calculating some usability indicators, and all the 

supportive documents are available within topics “Evaluation datasheet” and 

“Supportive materials” of Appendix C. The following paragraphs describe the results 

related to the usability user tests conducted with the OFR's first high-fidelity 

prototype. 

All of the volunteers demanded a training section before starting the 

experience with the OFR software, and fulfilled the task goals to create an XBRL 

instance with the OFR. The usability indicators related to this task showed users 

needed to perform one attempt on average to achieve it. They also committed no 

errors while performing that task.  

The OFR did not fell in faulty conditions during the subjects' trials. The dry-

run test results allowed estimating values for those indicators: one attempt, no user 

errors, and no system errors, respectively. It is also important to highlight that the 

average productive time was 1.11 minutes, the success rate was 100%, and the error 

rate of 0%. On average, users had to invest the following amounts of time to 

accomplish the XBRL instance creation, to perform the first attempt, and 

backtracking from an error were 2.01, 2.01, and 0 minutes, respectively.  

The average quantity of OFR's functions users had to deploy to accomplish 

the first task was two. They were supposed to use two functions. Only one volunteer 

requested the evaluator’s assistance one time. All users did not consult the software 

supportive documentation to complete the referred activity. They also did not use any 

extra time getting how to use the OFR's functions.  

Every volunteer successfully developed the second task, all of them could 

figure it out on the first try, and learned all functions necessitated to accomplish the 

task. All of the individuals terminated the task to insert data with the OFR. The results 
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assessed for the aforementioned task revealed that users necessitated performing 

one try on average to conclude it. They underwent a total of 9 failures during that 

task execution.  

Figure 32 - The user's profile for the formative evaluation sections 

 

Source: Own authorship. 
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The OFR had no errors during their attempts. From dry-run test results, the 

predicted rates for those indicators were one attempt, two errors per user, and no 

system errors, respectively. The measured average productive time was 7.95 

minutes, the success rate was 100%, and the error rate was 13.85%. 

The average time enlistees used to fulfil the data insertion, to perform the first 

attempt, and to backtrack from an error, were 12.33, 12.33, and 0.48 minutes, 

sequentially. On average, users needed to use five functions to finish the second 

task in which they should have used five ones. On medium, participants bid for the 

evaluator’s help one time and only one volunteer went for the OFR's supportive 

documentation 1 time to accomplish that activity. He/she deployed 2 minutes to 

figure out how to use the OFR's functions. 

60% of the enlistees accomplished the task to save and validate an XBRL 

instance with the OFR. However, 40% of the individuals did not end that task 

properly. The statistics regarding the aforementioned task revealed that, on average, 

volunteers performed 1.4 attempts to fulfil the task's goals. They also had a total of 

one error during that task execution.  

The OFR did not present bugs or flaws during the user’s attempts. Regarding 

the dry-run test results, the predicted values for those indicators were one attempt, 

no user errors, and no system errors, respectively. It was also necessary to measure 

the average productive time (1.68 minutes), the success rate (80%), and the error 

rate (1.82%). The medium time participants had to waste to save and validate an 

XBRL instance, to perform the first attempt, and to backtrack from an error were 5.3, 

3.4, and 0.3 minutes, respectively.  

The average number of functions the enlistees had to deploy to accomplish 

the third task was 2 while they were supposed to use 2 functions. On average, 

volunteers inquired the evaluator’s help 0.8 times. Only one user had to consult the 

OFR's supportive documentation one time in the referred activity. He/she also used 

2.5 minutes to understand how to use the OFR's functions.  

The overall average activity accuracy completion was 91.11%, and it 

regarded to how close the reports the volunteers created were from valid Siconfi's 

reports. The average SUS score is 68, and the OFR score was 70. This matches a C 

grade, which means OFR does not contain catastrophic usability problems. As it is a 
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good method to distinguish between unusable and usable systems, it is possible to 

classify this version of the OFR software as usable. 

The users also provided feedback information not covered in the 

questionnaires and tools adopted. Even though the user feedback method provides 

valuable design directions when the testers give concise opinions, there were no 

common points in the observations and information users provided, so they represent 

idiosyncrasies that shall not influence future design steps. Here follows the feedback 

obtained from each volunteer: 

 I believe it could have an input sequence that resembles the real one. For 

example, a wizard that guides the user through the experience of inputting 

data. I also believe that it should be possible to keep inputting data without 

leaving and coming back to the input data screen in order to keep composing 

the report (sic)3. 

 I think the hierarchical tree interface is not intuitive enough to work because 

we have Microsoft Excel training, and we are used to thinking of it as a 

spreadsheet. After completing the report, the element editing process might be 

hard to perform with a huge amount of elements in the hierarchical tree (sic)4. 

 Will the accounts we have to input be already available within the software, or 

will they be input by the user according to each institution? (sic)5. 

 

 COMMUNICABILITY FORMATIVE EVALUATION RESULTS 

 

Figure 33 exposes the repetition of each label that happened during the 

communicability assessment in the XBRL instance creation task. In total, users 

suspended their semiosis because they did not have a suitable way to denote their 

communication four times. A volunteer broke off his/her semiosis one time because 

he/she was not able to find the means to do the succeeding communication input. 

And the users attempted to learn the OFR's communication process via testing many 

assumptions regarding its meaning two times.  

Figure 34 shows the recurrence of each label in the communicability 

evaluation for the second task regarding all testers' experiences. They interrupted 

                                                           
3 Our translation. 
4 Our translation. 
5 Our translation. 
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their semiosis seven times because they were unable to identify a suitable way to 

express their communication. And they suspended their two times semiosis because 

they did not get a way to do the following communication input.  

 

Figure 33 - The frequency of each label that occurred during the communicability evaluation for the 
XBRL instance creation task 

 

Source: Own authorship. 
 

Figure 34 - The frequency of each label that occurred during the communicability evaluation for the 
data insertion task 

 

Source: Own authorship. 
 

The volunteers endeavored to comprehend the communication process with 

the OFR by implicit metacommunication three times, and they did notice the 

communication was not flawless because they did something wrong in the interaction 

about ten times. One participant could perceive one communication attempt was 

faulty because he/she interacted in an incorrect context. 
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The individuals discontinued their semiosis a total of two times because they 

did not perceive the OFR's communication and put effort to grasp the communication 

process with the OFR via experimenting with several hypotheses about the OFR's 

communication meaning four times. The users gave up a semiosis two times before 

they could attain the wanted effects to perform a new one with the equivalent 

meaning because they were not able to grasp the HCI proposed solution. 

The subjects performed an ineffective semiosis four times, but they did not 

commence a new one because they did not notice something was missing to match 

the coveted results. They also tried to figure out the communication process with the 

OFR via explicit metacommunication two times. 

Figure 35 presents the incidence of each label in the communicability 

evaluation for the task of saving and validating an XBRL instance regarding all users’ 

sections. The volunteers discontinued their semiosis three times because they had 

no proper way to express their communication and stopped their semiosis four times 

because they did not figure how to perform the following communication input.  

 

Figure 35 - The frequency of each label that occurred during the communicability evaluation for the 
task to save and validate an XBRL instance 

 

Source: Own authorship. 
 

One of the enlistees broke his/her semiosis one time because he/she did not 

grasp the OFR's communication. And the subjects put effort into learning the 

communication process with the OFR by attempting several theories about the 

software's communication meaning three times. The subjects were inclined to 

understand the OFR's communication process by explicit metacommunication four 
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times. One user terminated an incomplete semiosis but did not try it again because 

he/she did not have a mean, the potential, or a wish to keep trying. 

The users desisted a semiosis three times before they could attain the 

coveted effects to attempt to do the same thing in another way because they did not 

recognize the HCI proposed solution. One of the users completed an unfruitful 

semiosis, but he/she did not go for another one, because he/she did not regard they 

did not reach the desired results. 

Based on the communicability evaluation, the designer thought the users 

were people who: had a bachelors’ degree, were working with financial reports in 

their current job for two or more years, were from 31 to 60 years old, had no trouble 

using computers, were focused on details, were perfectionist, had any level of XBRL 

knowledge, and did not mind performing repetitive tasks in a computer.  

The designer might have prioritized providing users a short way to access the 

tools they need and preventing them from generating inconsistent outcomes. To 

avoid an excess of information on the screen and to provide enough information for 

users to keep track of what they were doing seemed secondary goals. 

The designer provided only one way for the users to perform the activities 

with the software. So he might have considered providing users multiple paths would 

cause confusion and decrease the efficiency of the straightforward repetitive tasks 

one has to perform while composing financial reports.  

The menu bar is the main way for the user to interact with the software. Most 

of the software's functions and windows are only accessible through the menu bar. 

The users can't edit the report they are creating through other means than the 

internal windows created to that end. However, the users commonly lose track of the 

items within the menus, so they waste time browsing for the only option they have to 

do what they need.  

The metacommunication is not clear enough to: prevent users from not 

finding a way to express their communication or the next action, to prevent users 

from trying to understand the system communication through hypothesis testing, to 

prevent users from misunderstanding the proposed HCI solution, to prevent users 

from incurring in unsuccessful semiosis without noticing that. 

 



102 
 

 
 

 UX FORMATIVE EVALUATION RESULTS 

 

The UX HCI formative evaluation sections performed as described in Section 

4.4, and all the supportive documents are available within topics “Evaluation 

datasheet” and “Supportive materials” of Appendix C. The following paragraphs 

describe the results related to the UX user tests conducted with the OFR's first high-

fidelity prototype. 

In the pre-test questionnaire, the users reported how they expected to feel 

before the experience with the OFR software through the PrEmo UX capture method. 

Figure 36 graphics present the obtained results in this initial step.  

 

Figure 36 - Users' expectations before the experience with the OFR software through the PrEmo UX 
capture method 

 

Source: Own authorship.  
 

In the PrEmo results, the OFR shlould provide users with elicitations of hope, 

pride, admiration, satisfaction, desire, joy, and fascination. Boredom, dissatisfaction, 
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contempt, sadness, shame, fear, and disgust measured intensities should be as low 

as possible in the users' responses.  

As predicted, most of the users did not expect to feel the negative emotions 

of the PrEmo circumplex. Surprisingly all the volunteers expected to feel desire, 

fascination, and joy with intensity up to three during their experience. Almost all 

subjects expected to elicit hope, pride, admiration, and satisfaction according to the 

foreseen expectations.  

Regarding most of the users' evaluations with PrEmo, the first OFR high-

fidelity prototype did not fail to elicit positive emotions in all four emotional 

dimensions (Social, Material, Expectation, and Well-being) PrEmo can capture about 

software or product (CAICEDO, 2009). So, its interface design shall carry through the 

next high-fidelity prototype development. 

The results presented in Figure 37 and Figure 38, regard the overall UX after 

the tests through Emocards and SAM UX capture methods. Based on the awareness 

procedures results, the UX evaluation through the SAM UX capture method should 

result in high pleasure and dominance dimensions measurement, while the arousal 

measurement should attain mediocre levels.  

 

Figure 37 - The overall UX after the tests through SAM UX capture method 

 

Source: Own authorship. 
 

Regarding the “Correlations for SAM Ratings and the Relevant Semantic 

Differential Factor Score with each of the six Adjective Pairs Associated with the 

Pleasure, Arousal, and Dominance Dimensions” Bradley and Lang (1994, p. 55) 

presented, 60% of the volunteers felt somewhat or strongly in control, dominant or 
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autonomous while elaborating XBRL financial reports, and 40% of them reported 

indifference to dominance matters (do not feel in control, but also not cared for) to 

accomplish the activity. 

Figure 38 - The overall UX after the tests through Emocards UX capture method 

 

Source: Own authorship. 
 

The OFR first high-fidelity prototype did not fail providing users the control 

they needed to perform the task. Once 80% of the users from the formative 

evaluation had previous XBRL knowledge, it's possible to infer that their context 

control perception benefited from that. 

In the Arousal dimension evaluation all users reported feeling high levels of 

excitement to accomplish the activity. It might mean volunteers had put greater effort 

into keeping track of what they were doing or avoiding committing mistakes. So, that 

levels of arousal might not be desired for the task execution. 

The Pleasure dimension evaluation revealed about 20% of the volunteers felt 

neither satisfied nor unsatisfied while elaborating XBRL financial reports, 20% of the 

subjects felt unsatisfied, annoyed or unhappy performing this task, and 60% of them 

reported feeling satisfied, pleased or happy to accomplish the activity.  

The UX evaluation through the Emocards UX capture method should result in 

indicators ranging from average pleasant (number 3 in the  
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Figure 10) to calm pleasant (number 5 in the  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10). 60% of the users elicited the expected emotions through the 

Emocards. However, the high levels of arousal did not show up in the volunteers' 

answers through this method. 

After comparing the graphics from Figure 37, Figure 38, and the expected 

results, it was possible to notice that most of the users' reported emotions did not 

drastically differ from the ones OFR software should have caused users to elicit. It 

means OFR still needs some improvement to provide a better user experience. 

However, it does not have enough problems to cause catastrophic User eXperience 

results. 
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 THE OFR REDESIGNED VERSION 

 

As some usability indicators were not in conformity with the predicted values, 

the results described in Sections 6.1 and 6.3 allowed identifying usability and UX 

problems associated with the first OFR's high-fidelity prototype.  This Section 

presents all OFR redesign aspects related to the usability indicators from Section 6.1, 

the UX indicators from Section 6.3, and all video analysis demanded through both 

sections.  

Through the videotape analysis, it was possible to notice that most of users 

with some XBRL knowledge had a few or no problems with the OFR's 

metacommunication. Once those users grasped how to use the basic OFR's 

functions through the training section, they performed the test's tasks very quickly 

(they spent less time to perform the tasks than the pilot tests predicted) and almost 

flawlessly. 

Even though users without XBRL knowledge did not struggle to learn OFR's 

functions during the training section, the videotapes revealed that they did struggle to 

grasp the OFR's metacommunication during their experience with the software. The 

location of some functions within the menus did not seem that intuitive for them. They 

also struggled to locate and choose the element type they wanted to insert through 

the elements' manager windows.  

Letting all four elements' options available seemed to be too much 

information for people without XBRL knowledge. However, most of people with that 

previous knowledge did not show any difficulty performing the tasks with the 

windows. Another peculiar aspect was that the former hardly read any system's 

communication messages (through the log or the windows) regardless of their size. 

Meanwhile, the latter read almost all of them independently of their size. 

Most of the users' unproductive time was related to looking for the OFR's 

functions they need to use to complete the proposed activity. Excepting from one 

user, volunteers did not use the supportive documentation and struggled to notice the 

instance validation feedback. One user did not complete the third task because 

he/she did not notice the unsuccessful validation message in the log and thought that 

had concluded the activity and sent a formula linkbase invalid XBRL instance. 
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Based on the usability and UX evaluation results and the software premise of 

dealing with the XBRL knowledge problem, it was clear that the designer should 

provide a more intuitive way for users to find the functions they need to perform their 

activities. This challenge consisted of turning metacommunication adequated for 

people with previous XBRL knowledge into intuitive for the ones who did not have it. 

The designer should also improve some input fillup fields to prevent users from 

incurring the same errors they committed in their sections and find a better way to 

notify users about the instance validation results.  

Even though the evaluation results showed positive evidence that the OFR's 

prototype was a valid tool to support the XBRL financial reporting task, it had to go 

under redesign to mitigate the identified problems. As stated in Section 4, the HCI 

Design must prevent idiosyncrasies from influencing a project. Regarding that 

premise, OFR's redesign considered the changes identified through the UX and 

usability evaluation techniques. It also encompassed topics highlighted by at least 

three or more testers. The redesign process also aimed to fix all faults and bugs 

identified through the evaluation sections. In that way, the high-fidelity prototype's 

redesign consisted of: 

 To remove the Report Models selection option from the Taxonomy menu and 

turn it into a new item of the OFR's menu bar. 

 To add a new warn window message regarding the instance validation results;  

 To remove the Elements menu from the OFR's menu bar. 

 To add, in the menu bar, a new menu named Insert with four subitems: Insert 

Context, Insert Unit, Insert Account, and Insert Non Numeric element (Each 

subitem triggered the selection of the corresponding checkbox in the element 

management window). 

 To add, in the menu bar, a new menu named Edit with four subitems: Edit 

Context, Edit Unit, Edit Account, and Edit Non Numeric element (Each subitem 

triggered the selection of the corresponding checkbox in the element 

management window). 

 To add, in the menu bar, a new menu named Remove with four subitems: 

Remove Context, Remove Unit, Remove Account, and Remove Non Numeric 

element (Each subitem triggered the selection of the corresponding checkbox 

in the element management window). 
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 To reorder the element type fields position in every element manager screen; 

 To update some of the software’s messages. 

 To implement a new menu item with tips about the procedures users had to 

perform with the software. 

 To correct minor bugs caused due to the aforementioned alterations. 

It is possible to improve the comprehension of the OFR's high-fidelity 

prototype's changes through the supportive documents "OFR's first User guide 

document" and "OFR's second User guide document" within Appendix D. 

 

 USABILITY CONCLUSIVE EVALUATION RESULTS 

 

The usability HCI conclusive evaluation sections performed as described in 

Section 4.4, the expressions for calculating some usability indicators, and all the 

supportive documents are available within topics “Evaluation datasheet” and 

“Supportive materials” of Appendix C. The following paragraphs describe the results 

related to the usability user tests conducted with the OFR's redesigned version. 

The five volunteers who signed up for the conclusive evaluation sections 

were: professional accountants, without any previous XBRL knowledge, with 

Bachelor's degree (60%) or Graduate course (40%), that have never used an XBRL 

financial reporting tool, and have been composing financial reports for five or more 

years. 

Before starting the evaluation section, it was necessary to provide a training 

section to all of the volunteers at their request. All of the enlistees fulfilled the task to 

create an XBRL instance with the OFR, and they made it in the first attempt. They 

also committed no errors to accomplish that task, and the OFR did not cause errors 

during their attempts. 

According to the dry-run test estimated values, those indicators should have 

reached one attempt, no user errors, and no system errors, respectively. The 

statistics about this task showed an average production time of 0.75 minutes, a 

success rate of 100%, and an error rate of 0%. The medium time users consumed to 

perform the XBRL instance creation, to complete the first attempt, and backtracking 

from an error were 1.1, 1.1, and 0 minutes, respectively.  
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Three volunteers used only the two functions needed to fulfill the task, while 

two of them also used the software’s help function. Users did not require the 

evaluator’s help or used the OFR's supportive documentation. They also did not 

employ any extra time to discover how to apply the software functions.  

80% of the volunteers accomplished the task of insert data with the OFR. 

One user forgot to insert the explanatory note in the report before going through the 

next task. The indicators also showed that the volunteers performed on average one 

trial to complete it. The users went through a total of 2 errors performing that task.  

The OFR incurred in no flaws during their attempts. Regarding the dry-run 

test results, the predicted rates for those indicators were one attempt, no user errors, 

and no system errors, respectively. 7.78 minutes was the average fruitful time, the 

success percentage was 80%, and the error rate was 3.08%. 

The medium time spent to finish the data insertion, to complete the first 

attempt, backtracking from a mistake were 8.22, 8.22, and 0.28 minutes, 

respectively. Three enlistees utilized all five functions needed to perform the second 

task. Only one of them also used the software’s help function, while other one forgot 

to use the function to insert non-numeric elements. They also did not bid for 

evaluator’s help or checked the software documentation during the referred activity. 

So, they did not spend the activity time learning OFR's functions.  

All of the users successfully finished the task to save and validate an XBRL 

instance with the OFR. They also made only one attempt to complete it. The 

volunteers did not incur in errors while working on that task. The OFR had error no 

occurrences during their attempts. Regarding the results obtained through the dry-

run test, the predicted rates were one attempt, no user errors, and no system errors, 

respectively.  

The average fruitful period was 1.14 minutes long, succeeded by a success 

rate of 100% and an error rate of 0%. The average time users wasted to save and 

validate an XBRL instance, to perform the first attempt, backtracking from an error 

consisted of 1.52, 1.52, and 0 minutes, respectively.  

60% of the users had to deploy 3 functions to fulfill the third task in which 

they should have used 2 functions. All of them did not inquire the evaluator’s help or 

accessed the OFR's supportive documents while striving to perform the referred 
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activity. They also consumed no extra time learning OFR's functions. The average 

accuracy completion for the whole activity was 95.56%. 

As the average SUS score is 68, and the OFR score was 80 that matches an 

A- grade, it means OFR does not hold catastrophic usability problems. As SUS is a 

good tool to recognize unusable and usable systems, it is possible to classify this 

version of the OFR software as usable. The participants also gave the following 

feedback information that was not covered in the questionaries and tools adopted: 

 I think the software messages are too big, and they should better help us out 

finding our mistakes within the report (sic)6. 

 Will the software's final version help us out to classify the accounts we have to 

input in each field? (sic)7. 

 

 COMMUNICABILITY CONCLUSIVE EVALUATION RESULTS 

 

Figure 39 shows the incidence of each label that happened during the 

communicability evaluation for the XBRL instance creation task. One of the 

volunteers discontinued a semiosis because he/she did not discover a proper way to 

perform his/her communication. Other among them suspended a semiosis because 

he/she did not get the means to perform the succeeding communication input. The 

volunteers strived to grasp the communication process with the OFR through implicit 

metacommunication two times. 

Figure 40 displays the recurrence of each label of the communicability 

evaluation for the data inclusion task. The users stopped their semiosis three times 

because it was not possible to find a suitable way to communicate. The participants 

attempted to conjecture the OFR's communication process by inexplicit 

metacommunication four times, and noticed the communication failed because they 

completed a wrong interaction two times. One of them realized the communication 

went wrong because he/she interacted in the wrong context. 

 

Figure 39 - The frequency of each label that occurred during the communicability evaluation for the 
XBRL instance creation task 

                                                           
6 Our translation. 
7 Our translation. 
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Source: Own authorship. 
 

Figure 40 - The frequency of each label that occurred during the communicability evaluation for the 
data insertion task 

 

Source: Own authorship. 
 

One of the subjects left off a semiosis before accomplishing the aspired 

results to start another one to obtain the same effect because he/she decided to 

perform the semiosis in their fashion, even though they comprehended the HCI 

proposed solution. The users concluded a faulty semiosis, but they did not perform 

another one to reach the expected results, because they did not regard their 

achievement did not suit the aspired results four times. 

Figure 41 presents the incidence of each label in the communicability 

evaluation regarding the task to save and validate an XBRL instance. One of the 

participants broke the continuity of a semiosis because he/she has not got a way to 
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do the succeeding communication input. The volunteers made an effort to 

understand the OFR's communication process through non-explicit 

metacommunication two times. 

One of the users caused the semiosis to stop because he/she did not 

comprehend the OFR's communication. One subject ceased a semiosis before 

achieving the aspired results to commence a new one with an identical goal because 

he/she had the ill to complete the semiosis in their form, despite getting the HCI 

offered solution. One volunteer ended an uneffective semiosis, but did not go for 

another try to achieve the wanted results, because he/she did not discern that it was 

not enough to match the desired results. 

 

Figure 41 - The frequency of each label that occurred during the communicability evaluation for the 
task to save and validate an XBRL instance 

 

Source: Own authorship. 
 

Regarding the communicability evaluation results, the semiotic profile has not 

changed. The only updates are the designer's perception about: 

 To provide more software function intuitiveness and communication to users 

who do not have previous XBRL knowledge. 

 To provide less information overload on the screen to avoid users getting lost 

during their activities. 

 UX CONCLUSIVE EVALUATION RESULTS 
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Section 4.4 described how the UX HCI conclusive evaluation sections were 

conducted, and all the documents that supported them are available within topics 

“Evaluation datasheet” and “Supportive materials” of Appendix C. The subsequent 

paragraphs describe the results related to the UX user tests conducted with the 

OFR's redesigned version. 

In the pre-test questionnaire, the participants informed how they presumed to 

undergo the experience with the OFR software through the PrEmo UX capture 

method before interacting with it. Figure 42 graphics exhibit the achieved results in 

this opening step. 

Figure 42 - Users' expectations before the experience with the OFR software through the PrEmo UX 
capture method 

 

Source: Own authorship. 
Regarding the PrEmo results, the OFR should cause volunteers to elicit 

hope, pride, admiration, satisfaction, desire, joy, and fascination. Boredom, 

dissatisfaction, contempt, sadness, shame, fear, and disgust should not be elicited or 

show up with low intensity in their replies. According to the users' evaluations with 

PrEmo, the redesigned high-fidelity prototype did not fail to elicit the desired 
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emotions in all four emotional dimensions the method can measure about software or 

product (CAICEDO, 2009). 

The outcomes displayed in Figure 43 and Figure 44, concern the overall UX 

assessed after the experiments through Emocards and SAM UX capture methods. 

The SAM UX capture method should present high the pleasure and dominance 

dimensions measurement, while the expected arousal measurement was mediocre. 

The Emocards UX capture method indicators varied within the expected set of 

emotions: average pleasant, calm pleasant, and calm neutral. High levels of arousal 

relate to the user's tension to avoid committing mistakes or to keep track of their 

actions, so it is not a positive aspect for the task under evaluation and should be 

avoided. 

Figure 43 - The overall UX after the tests through SAM UX capture method 

 

Source: Own authorship. 
 

Concerning the “Correlations for SAM Ratings and the Relevant Semantic 

Differential Factor Score with each of the six Adjective Pairs Associated with the 

Pleasure, Arousal, and Dominance Dimensions” Bradley and Lang (1994, p. 55) 

showed, 60% of the users felt in control, dominant or autonomous through the 

experience. 40% of the subjects related to be indifferent to dominance matters (do 

not feel in control, but also not cared for) during their interaction. 

 

Figure 44 - The overall UX after the tests through Emocards UX capture method 
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Source: Own authorship. 
 

The results regarding the Arousal dimension revealed that nearly 60% of the 

enlistees felt neither frenzied nor sluggish through the interactions with the OFR 

software, and 40% of them informed feeling frenzied or jittery while performing the 

interactions.   

The outcome from the Pleasure dimension assessment exposed that 60% of 

the users felt neither satisfied nor unsatisfied while performing XBRL financial 

reporting tasks with the OFR, and 40% related feeling satisfied, pleased, or happy for 

accomplishing the activity goals. 

The redesigned high-fidelity prototype did not attain high context control 

levels, and it did not cause users to undergo an unpleasant experience. It also 

caused most of the users to elicit mediocre arousal levels. It is also conceivable that 

the context control perceived from volunteers of the conclusive evaluation has 

relation to their lack of previous XBRL knowledge. 

After analyzing the graphics of Figure 43, Figure 44, and the awaited effects, 

most of the users' related emotions do not deviate from the ones OFR software 

should have induced users to elicit. It means OFR has provided a good user 

experience. 
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 SUMMARY 

 

This chapter presented the results of the formative usability and UX 

evaluations, their implications towards the OFR software redesign. Section 6.4 

presented the main aspects of the new OFR software version. Sections 6.5 and 6.7 

presented the results of the conclusive usability and UX evaluations that allowed to 

verify both the answer of the proposed research question and grasp the lessons 

learned reported in chapter 7.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7 DOS AND DON'TS OF CONCILIATING XBRL AND E-GOVERNANCE 
THROUGH HCI 
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In the formative evaluation section, the high-fidelity prototype provided only 

XBRL knowledge abstraction and some user communication messages. However, 

the results from the first evaluation proved that it had no catastrophic or severe 

usability and UX problems. But, it was still necessary to improve its easiness of 

learning and to make its metacommunication more intuitive for the users with little or 

no XBRL knowledge. 

The exploratory research approach matched the prototype method of cycle 

interactions. It shows evidence that combining that research methodology with this 

software development life cycle might be a good research practice and that they are 

not incompatible. 

The OFR design followed a generalistic approach through the prototyping 

software development method. Even though that method provided rich information 

for redesign the first high-fidelity prototype into the second one, the number of 

structures to change from one version to another can lead to excessive workload 

without a well-defined ending point.  

In institutions and entities across this country and the world, several different 

occupations play the role of XBRL financial reporter. As a result, the Designer had to 

put great effort into making the requirements for using the software to be the usage 

instructions, the concern about the financial report the professional has to elaborate 

on and which data shall it contain within.  

Choosing appropriated usability and UX tools showed to be very important to 

keep up the coherence between the users' needs and expectations and the high-

fidelity prototype redesign. It avoided not addressing relevant problems that did not 

appear in the second OFR version.  

This study adopted only free technological solutions and platforms. It 

highlights both that it is possible to conduct relevant research without additional costs 

and compromising conduction results, and how it is important to make solutions 

available for free to research purposes. It is one of the reasons why OFR is a free 

and open code solution. Online forms and videoconferencing platforms showed a 

satisfactory performance to support HCI evaluations' conduction with geographically 

spread users. 

Even though the monolithic architecture approach provided easiness of 

implementation in both designed prototypes, it does not provide easiness to extend 
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the software or implement new features. Future work should include adopting a new 

industry-standard architecture paradigm frequently used to build scalable and 

extensible projects, such as The Model-View-Controller (MVC) architectural pattern 

(TUTORIALSPOINT, 2014).  

As this research deployed a general-purpose architecture description 

language, there is no problem in documenting architectural changes regarding the 

language specificity context. So, regarding the MVC pattern, the 

Communication_Manager and the Error_manager would become VIEW components, 

each of the task managers would become Controllers components, and the 

remaining ones would be part of Models components.  

According to Sova and Nielsen (2020), gathering volunteers for UX and 

usability studies can be challenging without hiring a recruiting agency.  The OFR 

tests were not an exception to it. Even working with a small population (five people) 

and offering a prize draw as an incentive, it was not possible to have backup 

participants. So, no-show rates could have compromised the study results. Even the 

awareness quiz had to stay available online for over a month to attain a more 

representative number of respondents. 

UX and usability data validity regarding a product or solution is related to the 

measured indicators' nature and how representative the tests users' tasks and 

context are of the real use situation. It was already a challenging task to perform the 

tests within the use context of each geographically spread volunteer.  However, 

COVID 19 pandemic turned it into an impossible task. 

The pandemic situation imposed new contexts with different impacts on how 

people perform their job tasks all around the world (e.g., exchange the office context 

by the home office one). Within that period, it is not possible to perform usability or 

UX tests regarding the regular volunteer's context in non-pandemic days. Thus, this 

is a threat to this research data validity. 

For the sake of users' privacy, anonymity, and confidentiality rights, it was not 

possible to share the collected data with other evaluators, so the communicability 

evaluation relied on the author's analysis. In that way, it is possible that the results 

contained some bias. 

Another context issue that treats the data validity was the need to run tests 

with XBRL financial reporting professionals from other countries in a testbed that 
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represents Brazil's G2G e-governance. It incurred in the lack of internationality and 

universality of XBRL taxonomies, that is not adressed in this research. 

The information to implement several mechanisms in the source code for 

preventing the user from inserting inconsistencies in the instance file came from 

taxonomy's provider documentation external to the discoverable taxonomy set (e.g., 

date's input format, account value's precision, institutional code). The lack of 

taxonomy metadata might pose another relevant challenge to implement the OFR's 

complete version. 

In laboratory HIC evaluation sections, the setup time is part of the planning 

and preparation step and not a part of the section. But, not every remote user was 

using a computer properly prepared for the evaluation section. So, the users needed 

help to set up their computers before the training section within the section time. 

Even though Java is multiplatform, MAC OS internal security prevents users from 

executing Java files from unknown sources, as the OFR's high-fidelity prototype, and 

there is no way the user can override the security settings. As a result, it was not 

possible to conduct sections with volunteers who used MAC OS. 

It was challenging to train users and to help them with setup procedures 

within a half-hour in the evaluation sections. Future studies with geographically 

spread users shall consider reserving a specific moment to perform setup 

procedures. However, a researcher must avoid increasing the total section-time over 

90 minutes (it is not a good practice according to the HCI evaluation literature 

(SOVA; NIELSEN, 2020)). 

All the volunteers scheduled their sections out of their work time and used 

their personal computers to download, execute and test the high-fidelity software 

prototypes. In the context of geographically spread users, this would pose a 

challenge in future works that aim to compare the OFR complete version with existing 

tools due to the following aspects: 

 The lack of volunteers available to perform evaluation tasks in their job 

environments through with they have access to their entity's XBRL financial 

reporting tool. 

 The bureaucracy to obtain permission from volunteers' entities to download 

and execute the OFR on their computers. 
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 The bureaucracy to obtain permission from volunteers' entities to record users' 

screens during their interaction with both software. 

 The need to make one evaluator available at any time regardless of the 

volunteers’ time zone (e.g., if a volunteer from Sydney (Australia) scheduled a 

section at 3 p.m. in his/her time zone, it would be necessary to have an 

evaluator available at 2 a.m. in Brazil's time zone). 

 As Siconfi's financial report's size ranges from some megabytes to several 

gigabytes of confidential information, developing an online version of the OFR 

would demand implementing a substantial infrastructure to support the flow, 

the upload, and the download of such information while keeping up with the 

cybersecurity issues. So, it may not be viable for free or at a low cost. 

People from abroad demanded a more intense training time to understand 

concepts related to Siconfi's financial reports. However, as they could successfully 

compose the XBRL proposed reports, regardless of their familiarity with Siconfi's 

financial reports, it was not possible to state that OFR did not match its purpose of 

mitigating the XBRL's knowledge complexity problem.    

Even though the redesigned OFR is still not commercially competitive, the 

evaluation results highlight the importance of HCI matters to make products and 

solutions characteristics and capabilities closer to the users' actual needs.  

Because the OFR is in an early prototype development stage, it was not 

possible to compare it with completely functional existing XBRL financial reporting 

tools. However, the evaluation results proved that the OFR is a valid tool to support 

the XBRL financial reporting task even as a prototype. 

All usability (ISO efficiency and SUS), communicability (label frequency), and 

UX (Premo, Emocards, SAM) indicators performed better in the conclusive 

assessment than in the formative one. So, answering the research’s question, HCI 

matters are capable of providing better task efficiency in the financial reporting area, 

thus showing its potential to improve e-Governance practices related to presenting 

institutions' accounting information to government oversight entities. 

Through the research’s question answer and the research gap found in the 

literature review, it is possible to concern that the methodological procedures 

adopted for this research conduction consist of a valid way to perform similar studies 
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regarding HCI, e-Government, and the XBRL financial reporting area.  Or it could 

also be a starting point for such work development. 

 

 SUMMARY 

 

This chapter analyzed the implications of the results of the conclusive 

evaluations, positively answer the research question, presented positive and 

negative aspects of the conducted research, and commented on which elements of 

this research may influence future works. 
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8 FINAL CONSIDERATIONS 

 

This dissertation presented the results and procedures adopted for this 

multidisciplinary research conduction in the areas of HCI, XBRL financial reporting, 

and e-Government that positively answered the research’s question. So, the link 

between those areas is no longer lost once HCI Design can increase the XBRL 

reporting task efficiency, for improving G2G e-Governance. However, it is still a 

needy research area to work on. 

First, consulting professionals related to XBRL financial reporting through a 

questionnaire provided a better understanding of the HCI problems and demands the 

area faces. Then conducting a literature review should have allowed to identify how 

the academic community was addressing the existing problem, but it showed signs of 

research gap instead. 

Next, this research investigated if providing financial reporting professionals a 

software prototype whose design considered HCI matters (regardless of the user 

geographical dispersion) was enough to increase the task efficiency. To do so, it was 

necessary to compare the results of two usability and UX evaluations with two 

versions of the same financial reporting tool that aimed to abstract the XBRL 

knowledge need to create XBRL financial reports. 

This research considered developing both versions of the high-fidelity 

software prototype. While the first one focused only on minimal functional 

requirements, the second version focused on mitigating the HCI problems found 

through the formative evaluation section.  

According to results obtained in the conclusive evaluation, the measured task 

efficiency was greater with the second version of the software. It corroborates the 

positive answer to the research question, so this proved that HCI design is a valid 

approach to improve financial reporting creation and e-Governance relations 

because a bigger task efficiency prevents human and material resources waste and 

results in a more efficient exchange of financial information between government 

entities and businesses. 

So far, this research has generated the following academic multidisciplinary 

contributions: 
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 To provide a stimulus for academic researchers to approach this problem 

under other perspectives or conduct similar studies that aim to improve B2G 

and G2G e-Government practices through HCI design practices. 

 To provide a detailed methodological description so, as the answer to the 

research question was positive, the adopted procedures have high 

reproducibility and represent a valid starting point for similar studies that aim to 

improve B2G and G2G e-Government practices. 

 To provide an initiative or a starting point to bring HCI practices to the financial 

reporting area through the OFR prototype. As it is an open-source tool, other 

researchers can adopt, adapt, extend, and explore its potential to improve 

XBRL financial reports creation (it is available in GitHub at 

https://github.com/araao93/ OFR/blob/main/OFR.zip).  

 To provide insights for current XBRL financial reporting software providers that 

could benefit from this study to optimize their products and provide better 

solutions to their clients through HCI practices. 

 To provide insights for government institutions that can benefit from the 

study's insights for evaluating their current G2G practices and find ways to 

improve them through HCI. 

 To identify successful practices to conduct HCI studies in the context of 

geographically spread users and some challenges to overcome.  

 To provide relevant academic contributions by publishing this research, its 

results, and findings in two papers (OLIVEIRA AND SILVA, 2020) (OLIVEIRA 

AND KRONBAUER, 2021) in the ASRJETS multidisciplinary journal, whose 

quails CAPES 2020 was A3.    

As the link e-Government, XBRL financial reporting, and HCI is a promising 

topic of academic interest this research highlights the following topics for future 

works: 

 To optimize the research approach on problem through the lessons learned. 

 To reach a complete version of the OFR and perform comparative HCI 

evaluation studies with other XBRL financial reporting tools.  

 To perform a field study in a government organization or business accessing 

the HCI adoption benefits that improve B2G and G2G e-Governance. 

 To research ways to overcome the challenges highlighted in Section 7. 
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 To extend this research to other areas of G2G e-Governance out of the 

financial reporting domain while mitigating the research gaps found. 
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APPENDIX B - SUPPORTIVE TECHNOLOGIES CHOICES 

 

The following subtopics present the choice process to adopt each required 

technology.  

 

Online interaction tools choice 

 

This study used online formularies to assemble the user profile in the 

awareness stage and to gather users' feedback and emotional assessment data in 

both evaluation sections. It was necessary to adopt an online formulary builder that 

provides results spreadsheet download, question reuse, multiple answers types (e.g., 

text boxes, checkboxes, multiple-choice selections, and dropdown menus), and 

question multimedia insertion (images or videos) features to accomplish those tasks. 

The software could also not have respondents or question number limits. 

Matthew Guay (2020) tested more than thirty online form builders designed 

to work on any website and highlighted nine best ones regarding flexibility (support 

for multi-purpose formularies), easiness of use, and task completion time (time spent 

to create a formulary): Google Forms, Microsoft Forms, Typeform, Wufoo, JotForm, 

Formstack, Paperform, Formsite, and Formbakery. 

Among the aforementioned form builders, only Google Forms and Microsoft 

Forms have no respondents or question number limits for free users that have a 

Google or Microsoft free account. Both of them also provide all of the demanded 

features for free. As Matthew Guay's (2020) article did not provide enough 

information to support further comparative analysis, this study adopted the Google 

Forms because a member of the research team has an active Google free account.    

This study used a web conference software to provide interaction between 

the researcher and the volunteers during the evaluation sections, which demanded 

screen sharing, webcam sharing, audio sharing, live whiteboard, compliance with a 

data protection regulation, and chat features. Recording meeting sessions were 

necessary for this research conduction. However, this feature was not a critical 

criterium for the choice process because a research team member’s operational 

system already had a screen recorder embedded application (Ultra Screen 

Recorder).    
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According to Sarah Rose Miller (2019), a free and Open-source web 

conferencing software provides long term viability without vendor lock-in, relies on a 

community of developers for review, support, maintenance, configuration, and keep 

up with technology trends. She performed a comparative analysis of eight "free and 

open-source web conferencing software solutions that are successfully driving out 

the market.", namely: BigBlueButton, OpenMeetings, ezTalks Cloud Meeting, Jitsi, 

Mconf, Jami, Linphone, and Riot. 

All of the software Sarah Rose Miller (2019) considered support video 

conferences, screen sharing, and have tutorials to the visitors on their website. 

Linphone and Riot are the only ones that do not provide a recording's download 

feature. In BigBlueButton, it's only available for premium users. All of them provide 

webcam sharing features with some or none restrictions.  

Only BigBlueButton, OpenMeetings, and ezTalks match the desired features 

while compliant with the General Data Protection Regulation (a regulation law on 

data protection and privacy that also addresses the transfer of personal data). This 

criterium excluded the five remaining software from the selective process, for the 

sake of volunteers' data protection. The OpenMeetings and ezTalks software 

demand users to download and install features on their devices while BigBlueButton 

does not.  

This study adopted the BigBlueButton software to avoid asking volunteers to 

download third-party software in their devices and dealing with installation or 

compatibility problems during the evaluation sections.       

 

Software development method choice 

 

OFR development concerned Interaction Design (IxD) guidelines aiming to 

consider the end-users' goals to be a supportive and suitable XBRL financial 

reporting solution for their jobs. According to the  Interaction Design Association 

(2020), IxD defines the structure and behavior of interactive systems to create 

meaningful relationships between people and the products and services that they 

use, from computers to mobile devices to appliances.       

An IxD process encompasses understanding users' profiles, activities, and 

context to establish requirements; designing alternatives to satisfy them; prototyping 



150 
 

 
 

in an iterative way to test viability and user acceptance; evaluating the final product's 

quality, performance, and purpose matching (ALVES; MATOS, 2017). 

This research adopted Prototyping over other software development methods 

available (e.g., Agile and Waterfall) because its procedures improve and increase 

users' design process participation. Once it requires users to interact with a high-

fidelity prototype to provide better and more complete feedback and specifications, it 

matches IxD premises (LUQI; BERZINS; YEH, 1988). 

 

Programming language choice 

 

Several programming languages are available to develop financial reporting 

instantiation applications. However, each one of them has particular aspects that 

make one better or worse than others for a specific end. Prechelt (2000) performed 

an empirical comparison between seven different programming languages (C, C ++, 

Java, Perl, Python, Rexx, and Tel).  

The aforementioned author gathered eighty codes in the evaluated 

languages from different programmers to solve the phone coding problem. It consists 

of associating telephone numbers from a file with strings to generate all the possible 

words corresponding to each telephone number. Then, Prechelt (2000) compared 

the codes considering different criteria such as loading and data initialization, 

processing, memory consumption, code extension, inserted comments, reliability, 

runtime, and productivity. 

Aruoba and Fernández-Villaverde (2015) performed comparative studies 

between different programming languages (C ++, Fortran, Java, Julia, Matlab, 

Python, R, Mathematica, and hybrid programs) for a neoclassical stochastic growth 

model mathematical processing application. The tests were performed on Mac and 

Windows platforms using more than one compiler for the same language on both 

operational systems. Aruoba and Fernández-Villaverde (2015) and Prechelt's (2000) 

studies didn't address characteristics such as multiplatform programs and the 

number of support tools (libraries). However, they were also important for choosing 

OFR's programming language. 

Although they were slower than C, Java algorithms had fewer exceptions 

handling errors than C did. Even with shorter algorithms, Python proved to be less 
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efficient than C and Java for loading files. C algorithms were faster than Java ones, 

were not fully multiplatform, and suffered significant interference from the compilers. 

On the other hand, Java is a multiplatform language, so it demands no adaptation to 

run on any of the three main existing operational systems platforms (Linux, Mac, and 

Windows). 

Analyzing the documentation about XML file manipulation available for each 

one of the programming languages, the Java platform showed to have the most 

extensive and consolidated documentation. Java also has a greater amount of image 

processing libraries, which may reduce the proposed application’s programming time 

due to code reuse. Java showed better run time than Python in the macroeconomics 

application, which required more mathematical processing than the Prechelt’s (2000) 

test. Java language showed an intermediate performance to Python and C / C ++ in 

both studies.  

The OFR must allow users to open, read, and create XBRL financial reports. 

As the report file size influences these tasks completion time, the file load time is a 

relevant characteristic to prevent time waste due to file or taxonomy load. To operate 

XML files can also demand high insensibility to exception treatment errors to avoid 

corrupt data. Based on Prechelt’s (2000) and Aruoba and Villaverde’s (2015) special 

issues and OFR specifications (Section 5), Java programming language proved to be 

the most suitable one for the proposed application development. 

 

Usability evaluation methods choice 

 

Lyzara et al. (2019, p. 1) stated poor usability is one of the barriers for e-

Government initiatives to reach their goal of delivering benefits to "government and 

citizens by improving transparency, efficiency, trust, and citizen participation." The 

authors conducted a systematic literature review to identify the usability evaluation 

methods suitable for e-Government, whose results revealed "System Usability Scale 

(SUS) was the simplest approach to evaluate a system based on user's perspectives 

in usability testing with a small number of potential users to participate", and 

performance measurement was an alternative method (LYZARA et al. 2019, p. 252). 

Even though Lyzara et al. (2019) research showed performance 

measurement, questionnaires, and user feedback as time-consuming and 
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representative respondents demanding usability inquiry and testing methods, 

Rodrigues and Prietch (2018) results highlighted only following literature and 

heuristic recommendations, without involving users in the project, does not allow truly 

attaining usability criteria. So, this research adopted performance measurement, 

questionnaires, and the SUS method as a way to prevent OFR development incurs in 

the same HCI problems the awareness quiz (Section 1.1.1) revealed. 

 

User eXperience evaluation methods choice 

 

Emocards, PrEmo, and SAM showed to be the most suitable UX evaluation 

methods for this study among the ones listed by the All about UX community. The 

chapter 2 presents further description about those methods. Emocards was the only 

method that provided qualitative data, had descriptive bibliographical references 

available, was suitable for online studies and functional high-fidelity prototypes of PC 

software, and allowed to gather UX information on how volunteers felt about the 

system after executing a task. 

PrEmo was the only method with the same classification that Emocards, but 

allowed to gather UX momentary experiences information while the participants were 

interacting with the system instead of after the experience. It also generated both 

qualitative and quantitative UX data.  

Geneva Emotion Wheel (SCHERER et al., 2013), Hedonic/Utilitarian scale 

(VOSS; SPANGENBERG; GROHMANN, 2003), Human-Computer trust (MADSEN; 

GREGOR, 2000), Intrinsic Motivation Inventory (MCAULEY; DUNCAN; TAMMEN, 

1989), PAD scale (MEHRABIAN, 2010), SAM, Software Usability Measurement 

Inventory (KIRAKOWSKI; CORBETT, 1993), and Unified Theory of Acceptance and 

Use of Technology (VENKATESH et al., 2003) UX evaluation methods satisfied the 

remaining demands criteria (the same classification that Emocards, but allowed to 

gather UX quantitative data instead of qualitative). 

Eight UX evaluation methods satisfied the remaining demands criteria (the 

same classification that Emocards, but allowed to gather UX quantitative data instead 

of qualitative). So, it was necessary to conduct a literature review to answer the 

following key research question: Which one of these methods currently applies to 
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contexts similar to the OFR (Online UX assessment due to geographically distributed 

users)? 

This literature review aimed to identify previous primary researches from 

2019 related to the aforementioned research question, and published in ACM and 

IEEE Xplore research database, and the Brazilian Symposium on Human Factors. 

The research period was one year long because analyzing the selected methods' 

employment over the years was not a review scope. The exclusion criteria embraced 

duplicated papers (some papers showed up in the events' proceedings and the ACM 

Digital Library because some Brazilian HCI events publish papers via the ACM 

press), studies in other languages than Portuguese or English, studies not available 

for reading, studies without the search strings within all metadata, studies not related 

to the research question, and non-primary researches. 

The database sources' choice regarded the research team's accessibility and 

the amount of primary and secondary studies about innovative technologies 

available. The bibliographic research used the previously set search strings “{[(User 

eXperience) and (Online)] and (Geneva Emotion Wheel)}”, “{[(User eXperience) and 

(Online)] and (Hedonic/Utilitarian scale)}”, “{[(User eXperience) and (Online)] and 

(Human-Computer trust)}”, “{[(User eXperience) and (Online)] and (Intrinsic 

Motivation Inventory)}”, “{[(User eXperience) and (Online)] and (PAD scale)}”, “{[(User 

eXperience) and (Online)] and (Self-Assessment Manikin)}”, “{[(User eXperience) and 

(Online)] and (Software Usability Measurement Inventory)}”, and “{[(User eXperience) 

and (Online)] and (Unified Theory of Acceptance and Use of Technology)}”.  

Table 6 shows the number of papers retrieved from the selected databases. 

Table 7 chart shows the titles, UX method deployed, authors' references, and citation 

count of the selected studies. The following paragraphs present relevant information 

extracted from the selected studies and the commentaries on the review conduction 

results. 

Lessel et al. (2019) recruited participants through social media to participate 

in an online image tagging process. Some participants could choose to perform the 

tasks with and without gamification, while others couldn't. After performing each 

image tagging task, the participants filled out "the three items relating to the 

enjoyment scale of the validated German short scale of the Intrinsic Motivation 

Inventory" regarding the image tagging process. 
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Table 6 - Papers retrieved from the selected databases, with each search string. 

 

Source: Own authorship. 
 

Assunção and Neris (2019) developed the m-Motion mobile application for 

music recommendation and reproduction based on the user's desired emotional 

state. It also provided a Scherer interface and an adapted SAM to the users that 
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installed the m-Motion in their cellphones to evaluate the emotional state achieved 

after listening to an entire recommended playlist. All evaluation metadata was stored 

in an external server then retrieved to undergo analysis. Even though the study does 

not mention if the researchers had in-person interactions with the participants, the 

methodological procedures are also valid in the context of distributed users. 

 

Table 7 - The selected papers's data. 

 

Source: Own authorship. 
 

Torkamaan, Barbu, and Ziegler (2019) performed an online experiment 

regarding movies, hotels, and health domains to investigate the creepiness of 

recommendations from recommender systems. The authors conducted their 

experiment in the SoSci Survey platform and adopted SAM to capture "the emotional 

aspect of receiving a creepy recommendation.". 

Gadiraju and Demartini (2019) aimed "to understand worker moods and how 

workers react to rejections in microtask crowdsourcing.". After completing ten tasks, 

the workers received a message of approval or rejection regardless of their true 

performance and expressed how they felt through SAM. The authors adopted the 

SAM UX capture method due to its brevity and because it's applicability in a variety of 

emotion elicitation methods. 

Alghanem (2019) employed the Software Usability Measurement Inventory to 

assess the usability of the Saudi Digital Library through an electronic questionnaire, 

distributed among all Saudi scholarship students in the USA, including demographic 
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data and the method's five criteria for assessment, namely: effect, efficiency, 

learnability, control, and helpfulness. 

Based on the review results, the currently used UX evaluation methods to 

perform online studies in which a researcher does not get in-person contact with the 

users are the Intrinsic Motivation Inventory, SAM, and Software Usability 

Measurement Inventory. Among those three methods, SAM showed a higher 

occurrence (three studies) and a greater applicability context variety (music mobile 

application, recommender systems, and crowdsourcing). Thus this research adopted 

SAM to gather UX quantitative data during the evaluation sections. 

The supportive technologies selection process considered existing reviews 

about some of the available solutions for this research demands. The authors did not 

perform any comparative analysis concerning all existing technological solutions 

because it was out of the scope of this study.  However, there might be better and 

unanalyzed tools to accomplish the established goals. 
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APPENDIX C - USABILITY AND USER EXPERIENCE EVALUATION TOOLS AND 
SUPPORTIVE DOCUMENTS 

 

The following subtopics show the adoped Usability and user eXperience 

evaluation tools and supportive documents. The evaluation data sheet concerned the 

Usability requirements specification and contained indicators recommended by ISO 

9241-11 standard. The e-mails, messages, forms, and terms for interacting with 

users within this appendix are adapted versions from the ones available in Sova and 

Nielsen (2020). 

  

Usability requirements specification 

 

Product: Open Financial Reporting (OFR) software 

 

This specification defines OFR's usability requirements. OFR aims to optimize XBRL 

financial reports elaboration, while abstracting one of this technology's inherent 

complexity, the level of XBRL previous knowledge. 

 

Usage context 

 

 User specification: Professionals with a bachelor's or higher college degree, 

from 31 to 60 years old, that do not struggle to use computers, that perform 

financial-reporting related tasks for two or more years, regardless of their 

XBRL knowledge degree. None of the users will be familiar with the OFR 

software and will use it for the first time. So, they will demand some training 

before getting started with the tests. 

 Environment description: The user shall access a computer/laptop with a 

mouse/touchpad, a keyboard, and a monitor to use the software. There are no 

requirements related to operating systems (OS) however, it must support 

Java8 applications. 

 Task specification: The software shall allow people with and without previous 

XBRL knowledge to elaborate financial reports based on that technology. The 

usability requirements specification regards the following main tasks: to create 
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an XBRL instance document, to insert data in the financial report, and to 

validate the XBRL instance document. 

 

Usability measures specification 

 

The usability measures specification for effectiveness and efficiency followed the one 

within the evaluation datasheet in this appendix for every task. Self-report usability 

(SUS) and UX (SAM, Premo, Emocards) techniques accessed the satisfaction 

dimension. 
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Evaluation datasheet 
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Supportive materials 
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Pre-test questionnaire - Formative and conclusive evaluations 
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Post-test questionnaire – Formative and conclusive evaluations 
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The recruiting criteria sheet 

 

Participant Characteristics for the OFR Usability and 
UX Formative Tests 

Number 
needed 

Total participants: 

  

12 
Dry-run   1 
Pilot   1 
Regular   5 
Backup   5 
User Group Profile: 

Professionals with a bachelor's or higher college degree, from 31 to 60 
years old, that do not struggle to use computers, that perform financial-
reporting related tasks for two or more years, regardless of their XBRL 

knowledge degree.  
 
 

Participant Characteristics 
Number 
obtained 

Highest college degree attained:         
Bachelor's degree         2   
Postgraduate     1  
Master's degree         1   
Doctoral degree (P.h.D.)       0   
Post Doctoral    1  
Professional Degree (M.D.)       0   
Gender:               
Male           5   
Female           0   
Age:               
31-40           2   
41-50           1   
51-60           2   
Experience with XBRL        
Novice           1   
Adv. Beginner         0   
Competent         0   
Proficient           3   
Expert           1   
Accounting knowledge         
Novice           0   
Adv. Beginner         1   
Competent         1   
Proficient           0   
Expert           3   
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Time performing financial-reporting related tasks     
Less than 2 years         0   
From 2 to 5 years         2   
From 6 to 10 years         0   
From 11 to 20 years       2   
More than 20 years           1   
Occupation           
              
 2 Professor 
 2 System analist             
 1 Accountant             
 
 *Note: There were no backup volunteers.             
              

 

Participant Characteristics for the OFR Usability and 
UX Conclusive Tests 

Number 
needed 

Total participants: 

  

12 
Dry-run   1 
Pilot   1 
Regular   5 
Backup   5 
User Group Profile: 

Professionals with a bachelor's or higher college degree, from 31 to 60 
years old, that do not struggle to use computers, that perform financial-
reporting related tasks for two or more years, regardless of their XBRL 

knowledge degree.  
 
 

Participant Characteristics 
Number 
obtained 

Highest college degree attained:         
Bachelor's degree         3   
Postgraduate     2  
Master's degree         0   
Doctoral degree (P.h.D.)       0   
Professional Degree (M.D.)       0   
Gender:               
Male           3   
Female           2   
Age:               
31-40           1   
41-50           3   
51-60           1   
Experience with XBRL       
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Novice           5   
Adv. Beginner         0   
Competent         0   
Proficient           0   
Expert           0   
Accounting knowledge         
Novice           0   
Adv. Beginner         0   
Competent         0   
Proficient           0   
Expert           5   
Time performing financial-reporting related tasks     
Less than 2 years         0   
From 2 to 5 years         0   
From 6 to 10 years         1   
From 11 to 20 years       2   
More than 20 years           2   
Occupation           
              
 5 Accountant             
              
 *Note: There were no backup volunteers.             
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The recruiting brochures 
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The sign-up form 
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The event reminding message 

 
Hello, dear [participant name]: 

 

Thank you very much for agreeing to participate in the Open Financial Reporting 

(OFR) development research. As scheduled in the signup form, your evaluation 

session will be at https://demo.bigbluebutton.org/gl/ant-pj5-jfb on [date and time]. 

Your access code is 295663. If you have never used the Bigbluebutton video 

conferencing platform here is a link where you will find quick instructions on how to 

use it: https://bigbluebutton.org/html5/  

 

Because we are scheduling very few people for this study, it is extremely important 

that you keep your appointment with us. If for any reason you cannot make it, or you 

find you will be unavoidably late, please contact Antônio Oliveira, at +55 71 

997003104 as soon as you know. Please do not send anyone else in your place. 

 

If you do not have Java 8 or later installed, please download it at 

https://www.java.com/en/download/manual.jsp and install it before your section. That 

link also has instructions for downloading and installing Java. If you have trouble with 

it, the researcher may help you out during the meeting.  

 

You will use the OFR software for instantiating XBRL financial reports and performing 

a few tasks. You will also answer a few questionnaires. Then, the evaluation staff 

will:  

 ask you a few follow-up questions to clarify their observations to ensure they 

thoroughly understand your actions with the OFR;  

 obtain any additional feedback you feel is important. 

 

After your session, you will receive a code for participating in the prize draw as our 

thanks for your participation. We will need the address to which you would like us to 

send the tablet HOW HT-705 XS. The winner will receive the prize via SEDEX, a 

couple of days after the draw. 
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I’d like to remind you that, with your permission, we will videotape your session, and 

that these tapes will be used by the project team within the company for analysis 

purposes only; all personal information, including your identity, will remain company 

confidential. If you have any questions, please feel free to call us at +55 71 

997003104 or email us at antonioricardo1993@gmail.com. 

 
Regards, 
 
OFR development team. 
 

The invitational email 

 

Hello, dear [participant name]: 
 

Thank you very much for answering the Volunteer recruiting form. I would like to 

invite you to participate in our study. As you scheduled earlier, your evaluation 

session will be at https://demo.bigbluebutton.org/gl/ant-pj5-jfb on [date and time].  

 

Your access code is 295663, and your volunteer ID code is [numer code]. You will 

receive an event reminding email the day before you scheduled your section with 

more detailed information about the study. If you have never used the Bigbluebutton 

video conferencing platform, here is a link where you will find quick instructions on 

how to use it: https://bigbluebutton.org/html5/  

 

If you do not have Java 8 or later installed, please download it at 

https://www.java.com/en/download/manual.jsp and install it before your section. That 

link also has instructions for downloading and installing Java. If you have trouble with 

it, the researcher may help you out during the meeting. 

 

I would like to remind you that your session will be videotaped, but that these tapes 

will be used by the project team within the company for analysis purposes only; all 

information, including your identity, will remain confidential. Before starting your 

experience with the OFR, you might receive directions about the software's basic 

features. The total section-time estimated will be 90 minutes (30 minutes for training 

and 60 for activities). 
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Every volunteer that shows up will receive an email with a “lucky number” for the 

prize draw that will take place at the end of each evaluation phase. At the end of the 

section, all of them will have to answer the email to ensure they wanted to join the 

prize draw. Your “lucky number” will be your volunteer identification code in the 

description of the results. 

 

Before ending the section, the researcher will also ask the participants about referrals 

for future studies. All the information provided will not have any other purpose than 

the aforementioned ones. The questionnaire also assures one's anonymity, privacy, 

and ethical rights. All data gathered will not be handled, posted online, or shared 

under any circumstances. All data that allows identifying you will be completely 

deleted on 03/31/2021. 

 

If you have any questions, please feel free to call us at +55 71 997003104 or email 

us at antonioricardo1993@gmail.com. We are counting on your participation. Thank 

you for helping us out! 

 

Regards, 

 

OFR development team. 

 

The rescheduling email 

 

Hello, dear [participant name]: 
 

Thank you very much for answering the recruiting form. I would like to invite you to 

participate in our study. However, we are afraid we do not have an evaluator 

available the time you requested. Could you, please, inform another date and time 

when you will be available to perform the tests?  

 

If you do not have Java 8 or later installed, please download it at 

https://www.java.com/en/download/manual.jsp and install it before your section. That 
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link also has instructions for downloading and installing Java. If you have trouble with 

it, the researcher may help you out during the meeting. 

 

Every volunteer that shows up will receive an email with a “lucky number” for the 

prize draw that will take place at the end of each evaluation phase. At the end of the 

section, all of them will have to answer the email to ensure they wanted to join the 

prize draw. Your “lucky number” will be your volunteer identification code in the 

description of the results. 

 

All data gathered will not be handled, posted online, or shared under any 

circumstances. All data that allows identifying you will be completely deleted on 

03/31/2021. If you have any questions, please feel free to call us at +55 71 

997003104 or email us at antonioricardo1993@gmail.com. We are counting on your 

participation. Thank you for helping us out! 

 

Regards, 

 

OFR development team. 

 

The excuse email 

 

Hello, dear [participant name]: 
 

Thank you very much for answering the Volunteer recruiting form. I'm afraid it will not 

be possible to invite you to participate in our study because we already have enough 

people with your profile right now. 

 

Thank you for your initiative to help us. We would like to know if we can count on you 

for future studies. If you have any questions, please feel free to call us at +55 71 

997003104 or email us at antonioricardo1993@gmail.com. 

 

Regards, 

 

OFR development team. 
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The email with the prize draw code and thank note 

 

Dear [participant name], 

 

The OFR development team would like to thank you for participating in our 

usability/UX evaluations. You provided us with valuable feedback, which we will use 

to make recommendations for improving the OFR. 

 

If you know of someone else who may be interested in participating in a usability 

study, please email us at antonioricardo1993@gmail.com to let us know the name of 

the person you are referring, and how we may contact your referral. 

 

Here is your lucky number [code] for the prize draw that will take place at [date]. 

Thanks again for your time and interest in our study. 

 

Regards, 

 

OFR development team. 

 

The receipt form 

 

Hello, dear [participant name]: 
 

Thank you for participating in the OFR usability/UX evaluation. Please acknowledge 

that you have received from the researcher the tablet HOW HT-705 XS for your 

participation by responding to this e-mail. Note that your acceptance of this incentive 

does not constitute employment by UNIFACS, the researcher, or the financier 

institution. Thanks again for your participation! 

 

Regards, 

 

OFR development team. 
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The event reminding message in Portuguese 

 
Olá, prezado(a) [participant name]: 
 
Muito obrigado por concordar em participar da pesquisa de desenvolvimento do 

Open Financial Reporting (OFR). Conforme agendado no formulário de inscrição, 

sua sessão de avaliação será em https://demo.bigbluebutton.org/gl/ant-pj5-jfb em 

[data e hora]. Seu código de acesso é 295663. Se você nunca usou a plataforma de 

videoconferência Bigbluebutton, aqui está um link onde você encontrará instruções 

rápidas sobre como usá-la: https://bigbluebutton.org/html5/ 

 

Como estamos contactando poucas pessoas para este estudo, é extremamente 

importante que você mantenha seu compromisso conosco. Se por algum motivo 

você não puder comparecer ou se chegar atrasado, entre em contato com Antônio 

Oliveira, pelo telefone +55 71 997003104, assim que puder. Por favor, não mande 

ninguém em seu lugar. 

 

Se você não tiver o Java 8 ou posterior instalado, baixe-o em 

https://www.java.com/pt-BR/download/manual.jsp e instale-o antes de sua sesão. 

Esse link também contém instruções para baixar e instalar o Java. Se você tiver 

problemas com isso, o pesquisador pode ajudá-lo durante a reunião.   

 

Você usará o software OFR para criar relatórios financeiros XBRL e executar 

algumas tarefas. Você também responderá a alguns questionários. Então, a equipe 

de avaliação irá:  

 fazer algumas perguntas de acompanhamento para esclarecer suas 

observações e garantir que entendam completamente suas interações com o 

OFR;  

 obter qualquer feedback adicional que considere importante. 

 

Após a sessão, você receberá um código para participar do sorteio como 

agradecimento pela sua participação. Precisaremos do endereço para o qual você 

deseja que enviemos o tablet HOW HT-705 XS. O vencedor receberá o prêmio via 

SEDEX, alguns dias após o sorteio.    
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Gostaria de lembrar que, com sua permissão, iremos gravar sua sessão em vídeo 

(na qual você não é obrigado(a) compartilhar sua webcam), e que esses arquivos 

serão usados pela equipe do projeto, dentro da empresa, apenas para fins de 

análise; todas as informações pessoais, incluindo sua identidade, permanecerão 

confidenciais. Em caso de dúvidas, por favor, ligue para +55 71 997003104 ou envie 

um e-mail para antonioricardo1993@gmail.com.  

 
Atenciosamente, 
 
Equipe de desenvolvimento do OFR. 
 

The invitational email in Portuguese 

 

Olá, prezado(a) [participant name]: 
 

Muito obrigado por responder ao formulário de recrutamento de voluntários. Gostaria 

de convidá-lo(a) a participar de nosso estudo. Conforme você agendou 

anteriormente, sua sessão de avaliação será em 

https://demo.bigbluebutton.org/gl/ant-pj5-jfb em [data e hora]. 

 

Seu código de acesso é 295663 e seu código ID de voluntário é [código numérico]. 

Você receberá um e-mail de lembrete do evento um dia antes do agendado para sua 

sessão com informações mais detalhadas sobre o estudo. Se você nunca usou a 

plataforma de videoconferência Bigbluebutton, aqui está um link onde você 

encontrará instruções rápidas sobre como usá-la: https://bigbluebutton.org/html5/   

 

Se você não tiver o Java 8 ou posterior instalado, baixe-o em 

https://www.java.com/pt-BR/download/manual.jsp e instale-o antes de sua sessão. 

Esse link também contém instruções para baixar e instalar o Java. Se você tiver 

problemas com isso, o pesquisador pode ajudá-lo durante a reunião.   

 

Gostaria de lembrar que sua sessão será gravada em vídeo (na qual você não é 

obrigado(a) compartilhar sua webcam), mas esses arquivos serão utilizados pela 

equipe do projeto, dentro da empresa, apenas para fins de análise; todas as 



248 
 

 
 

informações, incluindo sua identidade, permanecerão confidenciais. Antes de 

começar sua experiência com o OFR, você pode receber instruções sobre os 

recursos básicos do programa. O tempo total estimado da sessão será de 90 

minutos (30 de treinamento e 60 de atividades). 

 

Cada voluntário que comparecer receberá um e-mail com um “número da sorte” para 

o sorteio que ocorrerá ao final de cada ciclo de pesquisa. Ao final da sessão, todos 

terão que responder ao e-mail para garantir que desejam participar do sorteio. O 

“número da sorte” será seu código de identificação de voluntário na descrição dos 

resultados. 

 

Antes de encerrar a sessão, o pesquisador também pedirá aos participantes 

referências de outras pessoas para estudos futuros. Todas as informações 

fornecidas não terão outra finalidade senão as mencionadas. O questionário também 

garante o anonimato, a privacidade e os direitos éticos. Todos os dados coletados 

não serão transferidos, publicados online ou compartilhados em nenhuma 

circunstância. Todos os dados que permitem identificá-lo(a) serão totalmente 

apagados em 31/03/2021. 

 

Em caso de dúvidas, por favor, ligue para +55 71 997003104 ou envie um e-mail 

para antonioricardo1993@gmail.com. Contamos com a sua participação. Obrigado 

por nos ajudar! 

 

Atenciosamente, 

 

Equipe de desenvolvimento do OFR. 

 

The rescheduling email in Portuguese 

 

Olá, prezado(a) [participant name]: 
 

Muito obrigado por responder ao formulário de recrutamento de voluntários. Gostaria 

de convidá-lo(a) a participar de nosso estudo. No entanto, não temos um membro 
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com disponibilidade compativel com a sua. Você poderia nos informar outro dia e 

horário em que esteja disponível para participar do estudo?  

 

Se você não tiver o Java 8 ou posterior instalado, baixe-o em 

https://www.java.com/pt-BR/download/manual.jsp e instale-o antes de sua sessão. 

Esse link também contém instruções para baixar e instalar o Java. Se você tiver 

problemas com isso, o pesquisador pode ajudá-lo durante a reunião.   

 

Cada voluntário que comparecer receberá um e-mail com um “número da sorte” para 

o sorteio que ocorrerá ao final de cada ciclo de pesquisa. Ao final da sessão, todos 

terão que responder ao e-mail para garantir que desejam participar do sorteio. O 

“número da sorte” será seu código de identificação de voluntário na descrição dos 

resultados. 

 

Todos os dados coletados não serão transferidos, publicados online ou 

compartilhados em nenhuma circunstância. Todos os dados que permitem identificá-

lo(a) serão totalmente apagados em 31/03/2021. 

 

Em caso de dúvidas, por favor, ligue para +55 71 997003104 ou envie um e-mail 

para antonioricardo1993@gmail.com. Contamos com a sua participação. Obrigado 

por nos ajudar! 

 

Atenciosamente, 

 

Equipe de desenvolvimento do OFR. 

 

 

The excuse email in Portuguese 

 

Olá, prezado(a) [participant name]: 
 

Agradeço por responder ao formulário de recrutamento de voluntários. Infelizmente, 

não será possível convidá-lo para participar de nosso estudo porque já temos 

pessoas suficientes com o seu perfil no momento. 
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Obrigado por sua iniciativa em nos ajudar. Gostaríamos de saber se podemos contar 

com você para estudos futuros. Em caso de dúvidas, por favor, ligue para +55 71 

997003104 ou envie um e-mail para antonioricardo1993@gmail.com. 

 

Atenciosamente, 

 

Equipe de desenvolvimento do OFR. 

 

The email with the prize draw code and thank note in Portuguese 

 

Prezado(a) [participant name], 

 

A equipe de desenvolvimento do OFR gostaria de agradecer a você por participar de 

nossas avaliações de Usabilidade/UX. Você nos forneceu um feedback valioso, que 

usaremos para  melhorar o OFR. 

 

Se você conhece alguém que possa estar interessado em participar de um estudo 

de usabilidade, envie um email para antonioricardo1993@gmail.com, para nos 

informar o nome da pessoa que você está indicando e como podemos entrar em 

contato com o seu indicado(a). 

 

Aqui está o seu número da sorte [código] para o sorteio que acontecerá em [data]. 

Obrigado novamente pelo seu tempo e interesse em nosso estudo. 

 

Atenciosamente, 

 

Equipe de desenvolvimento do OFR. 

 

The receipt form in Portuguese 

 

Olá, prezado(a) [participant name]: 
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Agradeço por participar da avaliação de Usabilidade/UX do OFR. Por favor, confirme 

que você recebeu do pesquisador o tablet HOW HT-705 XS, pela sua participação, 

respondendo a este e-mail. Observe que a sua aceitação desse incentivo não 

constitui vínculo empregatício ante a UNIFACS, o pesquisador ou a instituição 

financiadora.  

 

Atenciosamente, 

 

Equipe de desenvolvimento do OFR. 

 

The event reminding message in Spanish 

 
Hola [nombre del participante]: 

 

Muchas gracias por aceptar participar en la investigación de desarrollo de Open 

Financial Reporting (OFR), software para la creación de informes basado en 

tecnología XBRL,. Según lo programado en el formulario de registro, su sesión de 

evaluación será en https://demo.bigbluebutton.org/gl/ant-pj5-jfb el [fecha y hora]. Su 

código de acceso es 295663. Si nunca ha utilizado la plataforma de 

videoconferencia Bigbluebutton, aquí hay un enlace donde encontrará instrucciones 

rápidas sobre cómo utilizarlo: https://bigbluebutton.org/html5/ 

 

Como nos estamos comunicando con pocas personas para este estudio, es 

extremadamente importante que mantenga su compromiso con nosotros. Si por 

alguna razón no puede asistir o llega tarde, comuníquese con Antônio Oliveira al +55 

71 997003104 (antonioricardo1993@gmail.com) tan pronto como pueda. Por favor, 

no envíe a nadie en su lugar. 

 

Si no tiene Java 8 o posterior instalado, descárguelo en https://www.java.com/es 

/download/manual.jsp e instálelo antes de su sección. Este enlace también contiene 

instrucciones para descargar e instalar Java. Si tiene problemas con esto, el 

investigador puede ayudarlo durante la reunión. 
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 Utilizará el software OFR para crear informes financieros XBRL y realizar 

algunas tareas. También responderá a algunos cuestionarios. Luego, el 

equipo de evaluación: 

 Hacer algunas preguntas de seguimiento para aclarar sus observaciones y 

asegurarse de que comprende completamente sus interacciones con la OFR; 

 Obtener cualquier comentario adicional que considere importante. 

 

Después de la sesión, recibirá un código para participar en el sorteo como 
agradecimiento por su participación. Necesitaremos la dirección a la que desea que 
le enviemos la tableta HOW HT-705 XS. El ganador recibirá el premio a través de 
SEDEX, unos días después del sorteo. 
 
Me gustaría recordarle que, con su permiso, grabaremos su sesión de video (en la 
que no está obligado a compartir su cámara web), y que estos archivos serán 
utilizados por el equipo del proyecto, dentro de la empresa, con fines de análisis. 
solo; toda la información personal, incluida su identidad, seguirá siendo confidencial. 
Si tiene alguna pregunta, llame al +55 71 997003104 o envíe un correo electrónico a 
antonioricardo1993@gmail.com. 
 
Atentamente, 
 
Equipo de desarrollo de OFR. 
 

The invitational email in Spanish 

 

Hola [nombre del participante]: 

 

Muchas gracias por responder al formulario de reclutamiento de voluntarios. Me 

gustaría invitarlos a participar en nuestro estudio. Como programó anteriormente, su 

sesión de evaluación será en https://demo.bigbluebutton.org/gl/ant-pj5-jfb el [fecha y 

hora]. 

 

Su código de acceso es 295663 y su código de identificación de voluntario es 

[código numérico]. Recibirá un recordatorio por correo electrónico del evento el día 

antes de su sesión programada con información más detallada sobre el estudio. Si 

nunca ha utilizado la plataforma de videoconferencia Bigbluebutton, aquí hay un 

enlace donde encontrará instrucciones rápidas sobre cómo usarlo: 

https://bigbluebutton.org/html5/. 
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Si no tiene Java 8 o posterior instalado, descárguelo en https://www.java.com/es 

/download/manual.jsp e instálelo antes de su sección. Este enlace también contiene 

instrucciones para descargar e instalar Java. Si tiene problemas con esto, el 

investigador puede ayudarlo durante la reunión. 

 

Me gustaría recordarle que su sesión se grabará en video (en el que no es necesario 

que comparta su cámara web), pero estos archivos serán utilizados por el equipo del 

proyecto, dentro de la empresa, solo con fines de análisis; toda la información, 

incluida su identidad, será confidencial. Antes de comenzar su experiencia OFR, 

puede recibir instrucciones sobre las características básicas del programa. El tiempo 

total estimado para el tramo será de 60 minutos. 

 

Cada voluntario que asista recibirá un correo electrónico con un “número de la 

suerte” para el sorteo que se realizará al final de cada ciclo de encuestas. Al final de 

la sección, todos deberán responder al correo electrónico para asegurarse de que 

quieren participar en el sorteo. El "número de la suerte" será su código de 

identificación de voluntario en la descripción de los resultados. 

 

Antes de cerrar la sección, el investigador también pedirá a los participantes 

referencias de otros para estudios futuros. Toda la información proporcionada no 

tendrá otro fin que el mencionado. El cuestionario también garantiza el anonimato, la 

privacidad y los derechos éticos. Todos los datos recopilados no serán transferidos, 

publicados en línea o compartidos bajo ninguna circunstancia. Todos los datos que 

le permitan ser identificado serán eliminados por completo el 31/03/2021. 

 

Si tiene alguna duda o pregunta, llame al +55 71 997003104 o envíe un correo 

electrónico a antonioricardo1993@gmail.com. Contamos con su participación. 

¡Gracias por ayudarnos! 

 

Atentamente, 

 

Equipo de desarrollo de OFR 
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The rescheduling email in Spanish 

 

Hola [nombre del participante]: 

 

Muchas gracias por responder al formulario de reclutamiento de voluntarios. Me 

gustaría invitarlo a participar en nuestro estudio. Sin embargo, no tenemos un 

miembro con disponibilidad compatible con la suya. 

 

¿Podría decirnos otro día y hora en que estará disponible para participar en el 

estudio? Si no tiene Java 8 o posterior instalado, descárguelo en 

https://www.java.com/es/download/ manual.jsp e instálelo antes de su sección. Este 

enlace también contiene instrucciones para descargar e instalar Java. Si tiene 

problemas con esto, el investigador puede ayudarlo durante la reunión. 

 

Cada voluntario que asista recibirá un correo electrónico con un “número de la 

suerte” para el sorteo que se realizará al final de cada ciclo de encuestas. Al final de 

la sección, todos deberán responder al correo electrónico para asegurarse de que 

quieren participar en el sorteo. El “número de la suerte” será su código de 

identificación de voluntario en la descripción de los resultados. 

 

Todos los datos recopilados no serán transferidos, publicados en línea o 

compartidos bajo ninguna circunstancia. Todos los datos que le permitan ser 

identificado serán eliminados por completo el 31/03/2021.  

 

Si tiene alguna pregunta, llame al +55 71 997003104 o envíe un correo electrónico a 

antonioricardo1993@gmail.com. Contamos con su participación. ¡Gracias por 

ayudarnos! 

 

Atentamente, 

 

Equipo de desarrollo de OFR. 
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The excuse email in Spanish 

 

Hola [nombre del participante]: 

 

Gracias por responder al formulario de reclutamiento de voluntarios. 

Desafortunadamente, no será posible invitarlo a participar en nuestro estudio porque 

ya tenemos suficientes personas con su perfil en este momento. 

 

Gracias por su iniciativa para ayudarnos. Nos gustaría saber si podemos contar con 

usted para futuros estudios. Si tiene alguna pregunta, llame al +55 71 997003104 o 

envíe un correo electrónico a antonioricardo1993@gmail.com. 

 

Atentamente, 

 

Equipo de desarrollo de OFR. 

 

The email with the prize draw code and thank note in Spanish 

 

Estimado [nombre del participante]: 

 

El equipo de desarrollo de OFR desea agradecerle por participar en nuestras 

evaluaciones de Usabilidad / UX. Nos ha proporcionado comentarios valiosos, que 

utilizaremos para mejorar OFR. 

 

Si conoce a alguien que pueda estar interesado en participar en este estudio de 

usabilidad, envíe un correo electrónico a antonioricardo1993@gmail.com, para 

decirnos el nombre de la persona a la que está refiriendo y cómo podemos 

comunicarnos con su nominado. 

 

Aquí está su número de la suerte [código] para el sorteo que tendrá lugar el [fecha]. 

Gracias nuevamente por su tiempo e interés en nuestro estudio. 
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Atentamente, 

 

Equipo de desarrollo de OFR. 

 

The receipt form in Spanish 

 

Hola [nombre del participante]: 

 

Gracias por participar en la evaluación de usabilidad / UX de OFR. Confirme que 

recibió la tableta HOW HT-705 XS del investigador, por su participación, 

respondiendo a este correo electrónico. Tenga en cuenta que su aceptación de este 

incentivo no constituye una relación laboral con UNIFACS, el investigador o la 

institución financiadora. 

 

Atentamente, 

 

Equipo de desarrollo de OFR. 
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APPENDIX D - DOCUMENTS 

 

The following subtopics show all the documents generated during the OFR 

development process. 

 

OFR's Use-Case Specification Document 
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OFR's first User guide document 
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OFR's second User guide document 

 

 

 



311 
 

 
 

 

 



312 
 

 
 

 

 



313 
 

 
 

 

 



314 
 

 
 

 

 



315 
 

 
 

 

 



316 
 

 
 

 

 



317 
 

 
 

 

 



318 
 

 
 

 

 



319 
 

 
 

 

 



320 
 

 
 

 

 



321 
 

 
 

 

 



322 
 

 
 

 

 



323 
 

 
 

 

 



324 
 

 
 

 

 



325 
 

 
 

 

 



326 
 

 
 

 

 



327 
 

 
 

 

 



328 
 

 
 

 

 



329 
 

 
 

 

 



330 
 

 
 

 

 



331 
 

 
 

 

 



332 
 

 
 

 

 



333 
 

 
 

 

 



334 
 

 
 

 

 



335 
 

 
 

 

 



336 
 

 
 

 

 



337 
 

 
 

 

 



338 
 

 
 

 

 



339 
 

 
 

 

 



340 
 

 
 

 

 



341 
 

 
 

 

 



342 
 

 
 

 

 



343 
 

 
 

 

 



344 
 

 
 

 

 



345 
 

 
 

 

 



346 
 

 
 

 

 



347 
 

 
 

 

 



348 
 

 
 

 

 



349 
 

 
 

 

 



350 
 

 
 

 

 



351 
 

 
 

 

 



352 
 

 
 

 

 



353 
 

 
 

 

 



354 
 

 
 

 

 



355 
 

 
 

 

 



356 
 

 
 

 

 



357 
 

 
 

 

 



358 
 

 
 

 

 



359 
 

 
 

 

 



360 
 

 
 

 

 



361 
 

 
 

 

 



362 
 

 
 

 

 



363 
 

 
 

 

 

 


