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Resumo 

 

O projeto Schoolpedia, criado pela Associação de Jardins-Escolas João de Deus e o ISCTE, desenvolveu 

uma plataforma digital gamificada para promover a colaboração entre alunos e professores do ensino 

básico. A plataforma complementa o ensino tradicional, incentivando a pesquisa autónoma dos alunos 

através de uma enciclopédia digital, e foca-se em aumentar a motivação e participação dos estudantes, 

com os professores a mediar e validar os conteúdos produzidos. 

A revisão da literatura destaca o impacto das tecnologias digitais na educação, focando-se na 

gamificação como forma de aumentar a motivação dos alunos e na Aprendizagem Baseada em 

Problemas (PBL) para promover autonomia. Também aborda o uso da Inteligência Artificial (IA) na 

personalização do ensino e avaliação automatizada, bem como os desafios e oportunidades dessas 

tecnologias. 

A Schoolpedia é uma plataforma digital onde os alunos podem jogar STOP, criar artigos e explorar 

conteúdos de forma interativa e personalizada. O projeto segue uma metodologia de action research, 

envolvendo coordenadores, professores e alunos no seu desenvolvimento. O design foi elaborado com 

técnicas de Design-Thinking, e a plataforma inclui um agente de IA que analisa os artigos dos alunos e 

fornece feedback imediato. 

Durante o desenvolvimento do projeto, foram feitas avaliações com professores e alunos para 

medir o impacto da plataforma na aprendizagem e motivação dos estudantes. Os questionários 

aplicados indicaram uma melhoria significativa na participação dos alunos e no desenvolvimento de 

competências digitais e científicas. Os professores também relataram maior facilidade em mediar e 

validar os conteúdos criados pelos alunos. 

 

Palavras-chave: Gamificação; Educação Digital; Aprendizagem Colaborativa; Plataformas Educativas; 

Inteligência Artificial; Metodologias Ativas de Aprendizagem.  
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Abstract 

 

The Schoolpedia project, created by the Associação de Jardins-Escolas João de Deus and ISCTE, has 

developed a gamified digital platform to promote collaboration between elementary school students 

and teachers. The platform complements traditional teaching, encouraging students' autonomous 

research through a digital encyclopedia, and focuses on increasing student motivation and 

participation, with teachers mediating and validating the content produced. 

The literature review highlights the impact of digital technologies on education, focusing on 

gamification as a way of increasing student motivation and Problem-Based Learning (PBL) to promote 

autonomy. It also addresses the use of Artificial Intelligence (AI) in personalizing teaching and 

automated assessment, as well as the challenges and opportunities of these technologies. 

Schoolpedia is a digital platform where students can play STOP, create articles and explore content 

in an interactive and personalized way. The project follows an action research methodology, involving 

coordinators, teachers and students in its development. It was designed using design-thinking 

techniques, and the platform includes an AI agent that analyzes the students' articles and provides 

immediate feedback. 

During the project's development, evaluations were carried out with teachers and students to 

measure the platform's impact on student learning and motivation. The questionnaires applied 

indicated a significant improvement in student participation and the development of digital and 

scientific skills. Teachers also reported greater ease in mediating and validating the content created by 

the students. 

 

Keywords: Gamification; Digital Education; Collaborative Learning; Educational Platforms; Artificial 

Intelligence; Active Learning Methodologies. 
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CHAPTER 1 

Introduction 

 

Contemporary educational systems are encountering progressively intricate obstacles, not only 

because of the rapid pace of technological advancements but also because society's demands on the 

role of schools in educating and equipping young individuals for the future have expanded, as 

mentioned,  

“life is altered by technological advancements. The advent of virtual reality technology has opened 

up new avenues for traditional education” and “the most advanced technology should not be 

prohibitively expensive but rather should be accessible to the general public and seamlessly 

integrated into our daily lives” [1].  

Consequently, the conventional educational system has faced substantial challenges in adjusting 

to modern requirements. This is evident as [2] 

“traditional education is currently inadequate for the dynamic nature of our contemporary society 

because it often continues to preserve its focus on passive learning methodologies and extrinsic 

rewards on a periodic basis, which does not encourage the development of skills necessary for 

modern challenges” [2]. 

The level of competitiveness in any industry today requires the acquisition of a set of skills that go 

beyond those typically addressed in conventional education. According to the research,  

“learners cultivate essential knowledge, hands-on competencies, adeptness in purposeful internet 

utilization, foundational grasp of office software, thereby equipping themselves to apply their 

fundamental scholastic grounding congruent with their chosen higher education domains” [2].  

It is imperative to have people who possess a higher level of proficiency in innovation, 

collaboration and initiative-taking, as well as concerning creative approaches in the development, 

presentation, and execution of their own ideas. This reflects the necessity of integrating digital 

competencies, as highlighted:  

“the extensive and cohesive integration of digital technologies aids educators in attaining 

objectives, notably in enhancing the depth of theoretical subject understanding and fostering the 

growth of digital technological skills” [2]. 

Conventional education is currently somewhat inadequate for the dynamic nature of our 

contemporary society because, in many situations [3], [4]: 

• The technological gap towards current demands is evident.  

• It continues to preserve its focus on passive learning methodologies.  

• It maintains extrinsic rewards on a periodic basis. 
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• The model remains teacher-centered. 

• And the content continues to be linear and limited. 

 

1.1. Contextualization 

 

Recognizing the importance of improving critical thinking and problem-based learning since the early 

years of education, Associação de Jardins-Escolas João de Deus  (AJEJD) in partnership with ISCTE - 

Instituto Universitário de Lisboa launched the challenge of developing a gamified digital platform that 

promotes collaborative knowledge building among students through active research, leading to the 

creation of Schoolpedia which consists of an educational platform that functions as a digital 

encyclopedia, aimed at students and teachers. The term combines ‘school’ and ‘pedia’ (encyclopedia) 

and refers to a digital environment where articles can be created and read by students in an organized 

and accessible way. 

This platform emerges as an innovative proposal with the primary objective of complementing the 

learning process for students in the school association, particularly in the context of elementary 

education. Conceived and inspired to promote knowledge building in an initiative-taking and 

personalized manner among students and teachers, this platform is based on the application of active 

and student-centered learning methodologies [5]. 

The Schoolpedia project aims not only to make learning more interesting but also to develop 

critical skills in students, such as analytical thinking, creativity, and digital literacy. 

Additionally, it allows each student to create and develop their research at different paces and in 

different areas, depending on each student's capacity and interests, recognizing the importance of 

adapting education to current demands, promoting inclusion and equity, thus making this platform 

accessible to all students. 

In this phase, the platform will be aimed at AJEJD's 1st cycle students, aged 5 to 10. In the future, 

there are plans to expand to include 2nd and 3rd cycle students, covering the age range of 9 to 16. 

 

1.2. Objectives 

 

The objectives of the Schoolpedia project are as follows: 

• To develop a digital educational platform that promotes students’ collaborative research for 

knowledge building among students and teachers, focused on personalized learning and the 

use of technology. 



 

3 

• To stimulate the creation of scientific content by students, which is subsequently validated by 

teachers and experts with the assistance of an AI agent. 

• To encourage digital and scientific literacy by using innovative teaching methods that foster 

active student participation. 

• To introduce gamification elements to motivate and engage students in their own learning 

while promoting research skills. 

 

1.3. Research Questions 

 

The following research questions will be directed the initiative's growth and assessment: 

• What kind of influence (positive or negative) has the use of a collaborative digital platform on 

the way elementary students construct their scientific knowledge? 

• How can gamification support student active participation in collaborative learning 

environments and motivation? 

• How can teachers benefit from the aid of artificial agent to help validating and mediating the 

material produced by their students? 

 

1.4. Research Methodology 

 

The research method used was action research, as it best suits our context. This approach combines 

scientific investigation with practical action and was introduced by Kurt Lewin in 1946 [6]. It is an 

iterative method aimed at promoting experiences, integrating the socio-critical paradigm, and is quite 

popular in the fields of Social Sciences and Education. Its objective is to foster change and solve 

problems collaboratively and participatively among all stakeholders. 

 

1.4.1. Key Features of the Method 

 

• Active Participation: All stakeholders are actively involved in every phase of the research, as 

they have the best understanding of the problems. 

• Action Research Cycle: It is cyclical and consists of the following phases: 

o Problem Identification 

o Planning 

o Implementation 

o Evaluation 
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o Reflection 

• Reflexivity: encourages ongoing thought on the process and outcomes. Constantly assessing 

their behavior, stakeholders modify their approaches depending on results and acquired 

knowledge. 

• Change Goal: emphasizes not only on knowing but also on changing reality. The theory is that 

the research process results in useful modifications enhancing the examined conditions. 

• Collaboration: values teamwork and aims to empower every participant, so fostering the 

acquisition of ability to solve problems. 

• Flexibility: fits conditions and settings. As necessary and as developments take place during 

the study, the research process can be changed. 

 

1.4.2. Method Implementation 

 

Along with using the action research approach, the process was carried out using Design-Thinking 

techniques to collect comments and modify developments accordingly: 

• Problem Identification: AJEJD initiated the problem identification, recognizing the need to 

develop a digital platform, and the author enhanced it by introducing an AI agent into the 

platform. 

• Planning: to track scientific advancements, regular meetings were scheduled and attended by 

all the interested parties (the author, teachers and coordinates). 

• Implementation: a selected group of teachers and students tested Schoolpedia. 

• Evaluation: students and teachers had the opportunity to test and experience Schoolpedia. 

• Reflection: the findings indicated that some changes were required to be done. 

 

The cycle was repeated twice. Tests were run, only with teachers in the first iteration and with 

both teachers and students in the second. The iterations occurred between November 2023 and 

September 2024 

 

1.4.3. Advantages and Disadvantages 

• Advantages: 

o All stakeholders – the author, teachers and coordinates – were involved, thereby 

increasing the relevance and effectiveness and acceptability of the developed 

solution. 
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o The solution was adapted over time based on ongoing feedback provided in 

stakeholder meetings. 

 

• Disadvantages: 

o Time-consuming process and some difficulties in matching the availability of the entire 

team for regular sessions. 

o Some difficulties in maintaining objectivity regarding the solution's effectiveness given 

the limited time window available for its execution. For example, when we start to 

digress and want to implement functionalities beyond our current capabilities and 

such as the short time we had to test the Schoolpedia project and the difficulties we 

experienced with the Wi-Fi network during the tests. 

  

1.5. Evaluations and Results 

 

During the development of the Schoolpedia project, evaluations were conducted with teachers and 

students to assess the impact of the platform on learning and student motivation. The results indicated 

a significant improvement in student participation and the development of digital and scientific skills. 

Teachers reported greater ease in mediating and validating the content produced by students. The 

platform was also recognized at innovation events, receiving an award at FISTA 24 ISCTE-IUL, which 

provided initial funding for the project’s incubation, highlighting the pedagogical and innovative value 

of the initiative. 

 

1.6. Document Organization 

 

This document is structured as follows: 

• Chapter 1: Introduction – presents the context, objectives, and research methodology of the. 

• Chapter 2: Literature Review – discusses the theoretical foundations and current practices 

related to the digitalization of education and the use of digital platforms. 

• Chapter 3: Schoolpedia: The Project – describes the process of designing and implementing 

the Schoolpedia platform. 

• Chapter 4: Evaluation – presents the main findings from user evaluations. 

• Chapter 5: Conclusions and Future Work – summarizes the main contributions of the project 

and proposes future directions for the development of the platform. 
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CHAPTER 2 

Literature Review 

 

2.1. Education Challenges 

 

Conventional approaches to scientific education have been acknowledged as inadequate to attain the 

needs of the 21st century [7]. Influential groups like the National Academy of Sciences in Washington 

have lately released reports stressing the necessity of a paradigm change in science education [7], [8]. 

The basic idea is that scientific literacy among all students should be promoted in addition to training 

next generations of engineers and scientists. 

Making wise decisions and active participation in contemporary society depend on scientific and 

technological knowledge as well as the capacity to solve related problems; hence, a change in 

educational focus is vital. As the authors of the book state: 

 "Some knowledge of science and engineering is required to engage with the major public policy 

issues today as well as how to make informed decisions, such as selecting among alternative 

medical treatments or determining how to invest public funds for water supply options." [7].  

Along with knowledge transfer, the vision of science education has broadened to include active 

engagement of students for the purposes of exploration, reasoning, and use of scientific and 

engineering practices in the somewhat formalized processes of science [9]. 

Such a call for reform in education meets similar objectives to other efforts in some other parts of 

the world, the most prominent being the United Nations’ Sustainable Development Goals (UN SDG’s) 

[10], as mentioned, 

"The 17 Global Goals for Sustainable Development (United Nations, 2015a) offer a starting point 

for educators to begin to collaborate with youth, schools, and communities and initiate a research 

agenda that should extend well beyond 2030 in order to ensure progress is made toward 

addressing and achieving the SDGs." [9].  

As the world confronts increasingly nested and intricate problems, so it becomes ever more 

necessary that the youth become equipped to assist in materializing sustainable development. 

In this regard, the objectives of science education should be redefined and made such that it 

becomes the foremost way of solving global problems, fostering independence and triggering social 

change [7]. This a model that fosters learning using culturally and contextually relevant content 

strategies that invite students to be part of the scientific process in a manner that equips them for 

world we live in [7], [9]. 
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2.2. Digital Platforms in Education 

 

The digitalization of education has been one of the central themes of educational reforms in recent 

decades, due to its potential to restructure how students learn and how teachers teach. 

 

2.2.1. Digital Transformation in Education 

 

Based on [5], the digitalization of education in the twenty-first century has been marked by the 

introduction of more flexibility and accessibility to teaching methods by digital platforms and virtual 

classrooms. But it has also presented several difficulties, the most important of which is the necessity 

to guarantee fair access to these technologies, particularly in situations when the digital divide is still 

rather noticeable. 

The author also underlines that digital transformation in education entails empowering teachers 

with digital pedagogies in addition to offering technological tools. This method allows to create 

significant and successful learning opportunities in the digital environment. 

 

2.2.2. Digital Platforms and the Promotion of Digital Competence 

 

Digitalization of education is one of the determinants of educational change, which has achieved 

significant mass in recent years. Modern technologies are introduced not only to upgrade school 

subjects but also to enhance students’ abilities to use different digital tools, which nowadays is 

considered necessary. The current section provides a review of empirical and theoretical studies to 

describe learning impact of these platforms and development of digital skills. 

 

Concepts and Practices: 

Digital competence or the ability to apply information and communication technologies 

purposefully and innovatively is a hallmark of our time and empowers learners to effectively engage 

in a digitally driven society. Recent literature has addressed which digital resources and technologies 

can enhance these competencies in educational contexts. 
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The study [11], realized in Latvia, notes the specific role of interactive platforms in History and 

Culturology teaching. The researchers created a teaching website to provide the students with 

effective, interactive, and interesting historical and cultural information. The platform not only 

enhanced the learning of content but also helped in developing the digital skills of the students. As it 

provided the use of multimodal technologies in accessing and comprehending information both 

individually and as a group. The research emphasizes that digital competence should not only be 

defined as the ability to work with technologies but rather the ability to think critically and creatively 

while leveraging the available resources. 

Also, [12] employed the technique with an objective of orienting first-year students into the school 

by utilizing digital storytelling. Here, the students had the opportunity to narrate their own stories, 

practices which were essential for grasping the behavioral etiquette and rules in school. The picture-

book digital storytelling interventions, implemented in the classroom with teacher-support, not only 

provided an avenue of acquiring skills, but also enhanced social and emotional well-being of the 

participants’ demonstrating the importance of modern-day practices in the proper development of 

children. 

 

Impact on the Learning Process: 

The use of digital tools in teaching seems to make students more interested in the matter 

presented to them and is helpful for better understanding of the same. Research in Latvia displayed 

that 98% of the students in the research adequately achieved better improvement of the learning 

process using computers whereas 100% of the research participants in Latvia used the interactive 

platform to take tests [11]. It implies that, to a reasonable extent, digital platforms have the potential 

to be used as enhancers to the traditional methodologies making them emanate more from the 

learners that in the normal way. 

In study, [13], when observing the digitalization literacy practices with the focus on Sweden, a 

great transformation in students’ writing was encountered. The use of new technology made it 

possible to produce extensive and complex texts consisting of pictures and sound. At the same time, 

there was a decrease in the use of narrative writing with more factual texts which points out a shift in 

the ways knowledge is learnt and expressed by students. 
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Obstacles to the Adoption of Digital Technology: 

While one can clearly see the advantages of the digital available platforms, there are also some 

certain barriers regarding how they are executed. For teacher lack of training is one of the issues that 

has been mentioned a few times. In study [14],  carried out in Portugal, it is mentioned that more than 

half of the teachers do not use the technological devices skilfully and purposefully yet. Professional 

development in this regard is essential as failure to do this limits the extent to which the teachers can 

use the digital platforms to foster creative and exciting learning. 

Also, the research [15] mentioned in the effect of Ukraine discusses the necessity of keeping a 

combination of digital and non-digital approaches to avoid an overload on one end. The author 

suggests a 12-step plan of incorporating the use of interactive technologies claiming that for effective 

adoption of the technologies more than just the physical presence of the required sisterhood 

orchestration is needed, pedagogical changes must be entailed for the use of the technologies to be 

beneficial. 

 

Implications for Educational Practice: 

To implement digital platforms in teaching successfully, it is important that all the students and all 

the teachers make use of the said technologies responsibly. Continuous professional development of 

teachers should not be restricted to technical training only but should also include the integration of 

technology in teaching and learning within different instructional settings [14]. 

Furthermore, it is imperative that all students, including those with disabilities and from low 

socioeconomic locales, are reached and included in the use of digital platforms. As noted by [11], such 

platforms can only be effective in their use if they allow language variations and classroom-friendly 

features are included as well. 

 

2.2.3. Ethical Challenges and Opportunities 

 

The prospect of improvement with digital transformation in education due to the changes brought by 

this shift raises questions of ethics and issues of privacy related to the collection, use, and security of 

student data. This new situation holds out threats and/or opportunities that call for a compromise to 

be reached by educators, regulators, and developers [5]. 
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Ethical Challenges:  

 

• With the use of technologies in teaching, the question of student data safety and protection 

emerges. As the use of digital platforms advances, there is an expansion and deepening in the 

retrieval of the students’ sensitive information. This involves not only the academic records, 

but the behavioral and psychometric dimensions of the students, which can be used to 

customize learning. However, the inadequate use or poor protection of this information 

generates privacy violations, with dire repercussions such as discrimination, stigma and 

mistrust towards the education system [5], [16]. 

 

• Complex data management of substantial amounts of data creates problems of equity and 

justice in education. Algorithms for customized education are prone to biases and 

discrimination, and disrespect. And the monitoring and evaluation of their use is currently 

absent. Besides, the increasing dependence on online services owned and operated by 

corporations poses risks regarding the control and ownership of educational content and data 

and might enable abusive business practices [5]. 

 

Opportunities:  

 

• While there are ethical issues to be considered, we must not forget the fact that digitalization 

also opens new avenues in the enhancement of education. Employing data, advanced 

technologies such as AI, machine learning, and interactive tools helps providing learner-

centered approaches, aided by adaptive systems that offer suitable content for students 

according to their needs and capabilities. This can transform the educational experience into 

a more interesting and efficient one, hence improving it [5]. 

 

• In addition, the elimination of geographical barriers of education can be facilitated 

using technology by allowing students in the hinterlands or those in disadvantaged situations 

access to better quality information related to their studies as well as organizing their content 

in a manner that suits different learning preferences. A more important dimension to the 

increased access to technology is that an institution can periodically gather quantitative and 

qualitative evidence and assess whether the effects of certain educational practices are 

positive and then make changes where appropriate [5]. 
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2.2.4. Education 5.0 

 

Education 5.0 is seen as an advancement from an earlier evolution of the concept of education, this 

evolution starting from Education 1.0 to Education 4.0. Every evolutionary period is distinct by the 

emergence of added information communication technologies and corresponding pedagogy [16]: 

 

• Education 1.0: In this concept there is only passive learning, which is typically mostly in 

speaking and reading, or rote memorization of facts with little or no technology 

implemented. 

 

• Education 2.0: The era which enables active learning to take place assisted by technology 

such as computers and the internet within the boundaries of collaborative learning, 

although still low on personalized learning. 

 

• Education 3.0: Provides a more student-centered approach using technology tools which 

aid in providing more active learning, incorporating the flipped classrooms, the One-to-

one learning and the use of big data analytics. 

 

• Education 4.0: Students have access to and can utilize Artificial Intelligence (AI), Virtual 

Reality (VR), Internet of Things (IoT), Big Data and other relevant devices, hence learning 

is highly customized and addresses the mental and healthy wellbeing of a student. 

 

All these phases are geared towards Education 5.0, which aim is to achieve the most efficient, 

effective and equitable educational systems: deploying latest technologies such as AI and blockchain 

to enhance delivery of education in new environments such as Augmented Reality (AR), Virtual Reality 

(VR), Mixed Reality (MR), Metaverse and others. 

 

2.3. Gamification and Motivation in Learning 

 

Gamification is the use or introduction of game principles in non-gaming realms, especially education. 

Most often, these components are encouraged by such methods as points scoring and other external 

rewards with a competitive added value to the users [16], [17], [18], [19], [20]. 
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Considering the use of gamification in education, one of the main advantages is the improvement 

of students’ engagement levels and rising their motivation for better results. This is the trend that has 

been steadily rooting on within the educational world. 

 

2.3.1. Practical Cases of Implementation in Educational Environments 

 

Using technologies such as VR and AR, gamification can also be modified to enhance the impact of the 

process, thus enabling the individualization of learning, allowing the learner to learn at his/her stroke 

pace and giving every learner personal touch on the instructional need [16]. 

 

• In the process of foreign language studies, gamification made a positive contribution in the 

areas of writing and conversation skills respectively. One such case is the Duolingo app, in 

which end users display high motivational level [19]. 

 

• In the University of Glasgow, a complementarity Moodle plug-in ‘Level Up!’ was added. The 

gamification to induce students to take the quizzes ratings and pre-class activities was 

instrumental in increasing the degree of participation by students [20]. 

 

• Other example is the use of the classroom management tool where leaderboards and badge 

systems are implemented and how that has changed student motivation expressions over 

time. 

 

2.3.2. Impact on Motivation and Engagement 

 

The above studies have produced results that focused on motivation and engagement. Two studies 

have also been conducted that aimed at effects over the longer term. 

In the studies [16], [18], [19], [20], all practical applications and investigations showed that 

students, in general, increased their motivation and engagement in learning, which was evidenced in 

better academic performance. Also, in other studies [16], fostering problem solving and critical 

thinking skills were noted as well. 
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In Long-Term Effects, studies that investigated long-term motivation trends on the subjects faced 

different difficulties. In the study by [20], where the University of Glasgow implemented the Moodle’s 

‘Level Up!’ plug-in, it was reported that there were higher levels of student engagement, particularly 

within the pre-class activities. But adverse effects were caused regarding the competition that students 

were stimulated to create, and the level of diligence needed to follow up disengagement on the 

gamified system. A study [17] where students were given badges and where progress through leader 

boards was implemented noted that although there was increased engagement among students at 

the beginning, their intrinsic motivation decreased with time because of the over-competition 

associated with leader boards. 

 

2.3.3. Results Analysis 

 

Gamification, coupled with the latest technologies, has been helpful in improving the comprehension 

of complex materials and data, especially in the fields of science and mathematics [16]. 

Studying Duolingo app has shown that the preferred training of most of the students was in the 

gamified way of doing things, more than the conventional way. However, some activities were not 

effective and there was a more frequent call for help [19]. 

A gamification approach studied with young children had exemplary results of participation and 

motivation but made sure to stress the importance of playful-lead practices [18]. 

However, in this study [17], which contrasted gamified and non-gamified classrooms, one of the 

notable perils identified was a decrease in intrinsic motivation. This decline, paired with emerging 

academic challenges, points to the potential risks associated with the use of gamification systems, 

where external rewards may undermine students' inherent interest in learning. 

Gamification in flipped classrooms resulted in more active participation and better grades of 

students, problems also included increased competitiveness, and some disengaged students risked 

being demotivated [20]. 

These studies were conducted with adolescent students. We will explore this aspect with first-

grade children in our application. 

 

 

 

  



 

15 

2.4. Student-Centered Learning Methodologies 

 

Schoolpedia establishes a research learning environment which is centered in the students, where 

active education is promoted using technology, aspiring to the individualization of learning through 

gamification.  

Centralized learning approaches, meanwhile, enhance the level of autonomy, cooperation and 

individualization of each learner which is in tandem with the goals of Schoolpedia initiative. Education 

today has gone through several radical transformations which encompass combining these forms of 

learning and teaching with active knowledge building and digital literacy. 

 

2.4.1. The Role of the Teacher 

 

In this paradigm, it is evident that the teacher’s role is shifting considerably from that of a knowledge 

bearer to a manager or facilitator in the process of education [21]. In this collaborative process, the 

teacher takes on the role of a guide who provides motivation and assistance to students in the 

development and evaluation of scientific ideas.  

The importance of this new positioning supports collaborative knowledge-building, where 

teachers provide continual expert input and structural support while students are placed at the center 

of the process. [22]. 

 

2.4.2. Activity-Based and Collaborative Learning 

 

One of the methodologies that can be applied for student-centered learning is Problem-Based Learning 

(PBL), which involves seeking instructional methods that encompass autonomous learning where 

students are provided with challenging and complex problems, and learning through self-discovery, 

PBL Faculty [22].  

In PBL, a problem is considered the beginning of the cycle and the students have to investigate 

how to solve the problem they were posed. Concept Mapping (CM) which incorporates brainstorming, 

organization, layout and linking, can be adopted at some stage of this process [22]. Such advances are 

possible because of the disregarded flowcharts employed in the usual ways of teaching. 
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2.4.3. Technology and Gamification 

 

The role of technology and gamification will be pivotal and evident, as outlined by the principles in the 

study [23]. The introduction of digital platforms and AI agents can enhance teaching personalization 

and pacing, adapting to each student’s individual needs. Additionally, gamification has been evaluated 

as an effective approach to maintain student engagement and promote active participation in lessons.  

The study [23] also emphasizes the importance of creating flexible, accessible, and interactive 

learning environments through tools like virtual classrooms and mobile technologies. It also advocates 

for continuous assessment and personalized feedback to monitor progress and provide support, 

aligning with the broader goal of fostering a dynamic, student-centered educational experience. 

 

2.5. Inclusion and Multimodality in Digital Platforms for Education 

 

The meaning of inclusion and multimodal interaction also applies when developing educational 

environments or platforms for the different categories of students, especially the ones with special 

needs in learners’ education, where digital education is. Multimodality means the use of different 

presentation and interaction resources like text, audio, video, graphics, and others that suit a given 

student’s mode of learning. This methodology is especially important in designing learning spaces, 

which do not exclude any of the students on the basis of their level of abilities or challenges.  

The adoption of multimodality in digital education platforms enables students with different 

needs to have equal access to content and to interact in a way that feels most comfortable and 

effective for them. For example, tools such as 'Speech-to-Text' and 'Text-to-Speech' are integrated to 

support students with reading and writing difficulties, and the use of assistive devices ensures that 

those with physical disabilities can fully engage in learning activities [24]. 

Additionally, and applying the Universal Design for Learning (UDL) principles is beneficial in 

creating an environment where content and evaluation can be done using multiple means and offering 

students diverse ways of active engagement. UDL promotes flexible teaching methods that consider 

the rate, preferences and needs of every student in order to achieve effective learning outcomes. 

To foster intensive learning processes among learners of all abilities, UDL ideals are employed 

within educational practice. It presents some opportunities of the understanding of the rationale with 

a number of assistive technologies for text and voice-enhancement targeted communication to target 

users and the incorporation of AI tools in education [5], [24]. 
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Multimodality is fundamental in developing adjustable learning settings where the students will 

select the manner in which they would like to engage with the instructional materials, based on their 

needs and preferences. This not only enhances educators’ effectiveness but also improves learning. 

Employing instructional techniques that are student-centered works best to improve the students’ 

performance rates especially those who are less able or have additional needs.  

 

2.6. Generative AI in Education 

 

The radical shift that generative AI can enable in the ways of teaching and learning is immense. It 

stands for the systems of AI that generate unique content by processing substantial amounts of data, 

in this case texts, images, sounds and others for many contexts in education. 

 

2.6.1. Personalized Teaching and Teacher Support 

 

The process of teaching can also be enhanced since Generative AI (GenAI) can help make the process 

of preparing necessary materials with respect to each learner's personal characteristics such as the 

level of knowledge about a certain subject, the pace of learning, and diverse learner interests. This 

technology also aids teachers in preparing content for lessons as well as reducing inefficient time in 

undertaking paperwork in which case students critical and creative aspects development will be given 

undivided attention [25]. 

This notion is supported as mentioned by [26], which provides examples of Large Language Models 

(LLMs) usage, such as ChatGPT, designed for an educational platform where the students would 

receive quick answers to any questions that were being explained in class that would enhance the 

learning process but in form of technology. 

 

2.6.2. Collaborative Learning and Content Creation 

 

GenAI enhances learner’s collaboration in generating educational content and this alters the group 

processes influencing how more active learning is achieved.  

GenAI allows students to collaborate with each other in work conducted with virtual assistants and 

interactive platforms sharing ideas and developing projects even providing automatically generated 

content for discussions [25]. 

Platforms like RiPPLE use GenAI and crowdsourcing to engage students in creating and evaluating 

educational content, turning them from consumers into active creators of study materials [21]. 
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VR and AR and GenAI technologies help students perform authoring of active simulations and 

other simulation models with virtual experiments done together making understanding complex 

constructs easier to [27]. 

Collaborative learning with GenAI enhances student participation, promotes critical thinking, and 

develops social skills such as communication and problem-solving [27]. 

Platforms like Coursera and Duolingo adapt collaborative activities to each student's level, using 

AI to personalize tasks and provide instant feedback, encouraging cooperation and healthy 

competition [26]. 

 

2.6.3. Automated Assessment and Interactivity 

 

GenAI can change the concept of educational assignment by giving feedback as well as automating the 

grading of workplaces and any other free form responses such as essay writing. Quick personalization 

of assessment is made possible allowing identification of knowledge deficits which enhance learning 

[25]. 

Students work on their responses almost directly on the platform, returning positive feedback 

with directions to improve the coherence of their writings. Students or learners in this case have 

specific skills and knowledge gaps which are often identified using AI based applications as in the case 

with Khan Academy [26]. 

GenAI also evaluates oral and video presentations in addition to written texts and customizes 

activity difficulty to the learner’s level. Systems like RiPPLE use a crowdsourcing approach, allowing 

students to create and evaluate content, thereby increasing interactivity and engagement [27]. 

On the other hand, objective testing permits a decrease of the time employed by teachers in 

performing undemanding equivalent functions and greater consideration of the views pertaining to 

the assessment process hence enabling more important learning functions from the educators [26]. 

Platforms that are innately adaptive like RiPPLE have also designed system based on GenAI that 

suggests activities to students depending on their performance increasing students learning 

experience [27]. 

 

 

2.6.4. Challenges and Ethical Considerations 

 

Nonetheless, existing studies emphasize the positive aspects, but they also outline the ethical and 

technical hitches in the adoption and application of GenAI within Education. Among the issues 

addressed are the concerns over student data privacy and algorithm discrimination bias [26].  
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There is also an acknowledgment of the ‘black box’ view of automated systems and the lack of 

explainability of some AI models as major barriers to development. Internally set tasks for teaching 

and learning achievements seek the assistance of students and teachers but their demands reasonably 

exceed to what is practical due to difficulties in perceiving what is required of AI in an education setting 

and how exactly these should be used. This challenge is especially serious because such systems cannot 

be trusted, and therefore it is hard to say how the decisions that have been made were reached, and 

this could alter the educational results that have been sought after. [28]. 

There is also a debate on the need to conduct further studies aimed at understanding how 

generative AIs can be implemented with consideration of ethical responsibilities with the goal of 

serving all students without discrimination [29].
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CHAPTER 3 

Schoolpedia: The Project 

 

As mentioned in Chapter 1, the action research method was applied in this solution which incorporates 

Design-Thinking methods for the problem already identified. The use of this complimentary approach 

can strengthen the implementation of the Sсhoolpedia project, fostering the design which is iterative 

and includes all stakeholders of the process.  

In the activities outlined below, the first phase was done by the team from the AJEJD and the rest 

phases were done in collaboration with the author from ISCTE. 

 

3.1. Planning and Problem Identification 

 

At this section, AJEJD identified the central problem, which is the reason for the existence of 

Schoolpedia: educational processes and education for preschool and the primary school children, 

suffering from students’ little participation and personalization. 

The purpose is to enhance collaborative, active learning by providing a digital platform where 

students can create a personalized scientific dictionary according to their needs. Moreover, all the 

teachers, experts, and partner institutions which were analyzed and identified also play a critical role, 

in the sense that they assist in the construction of students’ knowledge. 

As mentioned in chapter 1, we used Design-Thinking methods coordinated with action research 

methodology to develop this project. The methods are divided into Empathize, Define, Ideate, 

Prototype and Test organized in the sequence described and executed iteratively until we obtain the 

expected result (see Figure 1). 

 

 

Figure 1 – Design-Thinking methodology [30] 
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The stage of the planning embraced the establishment of a specific policy of action for the building of 

a digital platform that would encourage knowledge co-construction. The plan involved also making 

personas depicting the different users and carrying out an empathy phase to carry out a needs 

assessment of these groups (see Appendix A and Appendix B). 

A stakeholder analysis was also performed, including in its scope teachers and coordinators, to 

identify the ways that technology could help provide for the students’ individual learning preferences. 

Sheltered by the empathy phase, the definition phase was finally executed, and during this phase, 

the problem compiling and reframing sprung-from collected the data, to bring up a concrete problem 

statement: 

How might we complement traditional education in a way that captivates and motivates students 

in a world of constant technological evolution?  

With this question in mind, and following the predetermined methodology, there was a practical 

investigation issue to be solved by a heuristic path of action. 

 

3.2. Action and Observation 

 

Based on the definition of the problem, an array of creative solutions was generated to solve the 

problem of non-engagement and absence of individualization in studies. These solutions were then 

expanded and materialized to be tested, with the creation of a prototype. 

 

3.2.1. Ideate 

 

During the ideation phase, brainstorming sessions were conducted during the initial periodic meetings. 

Among the ideas developed, the most notable include the implementation of the “STOP” game as a 

playful learning mechanism, the integration of AI to guide students in creating scientific content, the 

possibility for students to create their own content to be subsequently validated by their teachers, and 

the development of a rewards system, such as virtual currency, assessments, and rankings, to increase 

students' intrinsic motivation. 

The following solution was ideated: ‘Development of a gamified digital platform that promotes 

collaborative knowledge-building among students, using GenAI to assist them in a personalized way.’ 

The following objectives were set to be achieved: 

• Introduction of Technology: integrating modern and innovative technologies into the 

educational process, aiming to make learning more accessible, interactive, and efficient for all 

students. 
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• Active Learning: Promoting a learning environment where students are the protagonists of 

their own educational process, actively participating in knowledge-building through practical 

and collaborative activities. 

• Intrinsic Motivation: developing strategies and tools that increase students' internal 

motivation, stimulating a natural desire to learn and explore new content without relying 

solely on external rewards. 

• Personalized and Student-Centered Model: Create an educational model that is responsive to 

the need of each learner’s learning speed, likes and types, providing a truly personalized 

teaching experience. 

• Encouragement of Exploration and Discovery: Create an environment that appreciates 

students’ intellectual development and allows them to explore new ideas and discover 

knowledge acquisition by trying out their ideas. 

• Technological Preparation for the Future: Equipping students with digital literacy skills 

enough to face future challenges, ensuring they are prepared to cope and live in a changing 

world. 

 

3.2.2. Prototype 

 

Next, we began the process of developing the prototype, starting with imagining the user’s task profiles 

and the basic features sufficient to fulfill the definition of the Minimum Viable Product (MVP). The 

prototype was developed through the utilization of the Figma platform (see Figure 2 and for a more 

complete view refer to Appendix C) which clearly enhances the interactive visualization of the intended 

functions. 

We developed three core user profiles which contain the major activities and roles: 
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Figure 2 – Figma prototype 

 

Student Profile: 

• Login: all students aged between 5 and 10 years are required to log into the platform.  

• Main Menu: after logging on, the student gets to see three main items in the menu: 

o ‘Play’ option: 

▪ The students’ action in this case will be the joining the ‘Stop’ game. 

▪ After that they are taken to the area where they are supposed to select the 

relevant category they would like to develop. 

▪ The students create content related to the selected category and sends it for 

approval. 

▪ The submitted content is in the first instance evaluated by an AI agent. 

o ‘Study’ option: 

▪ The students choose the topic which they want to learn more about. 

▪ After this they are redirected to a search for articles which are relevant to the 

chosen topic. 

▪ The student can read the articles and learn. 

o ‘Manage’ option: 

▪ The students can access the articles previously created for management and 

editing purposes. 

▪ They are also able to see the fate of articles by querying for those awaiting 

approval, and those deemed to have already been turned down. 

 

Manager Profile: 

• Login: The manager also has the obligation to access the platform by logging in. 
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• Main Menu: Once the manager logs in, he is directed to a menu that has two main items: 

o ‘Approve’ option: 

▪ The manager can approve, reject, or request changes to the articles submitted by 

students. 

o ‘Manage’ option: 

▪ There is also a category for submission such that the manager is allowed to see and 

remove articles that are already submitted by other students. 

 

Administrator Profile: 

• With regard to functionalities of the different types of profiles, the administrator profile has the 

same role as a manager, but this time is more advanced as it can control the how the managers 

behave in the platform. 

 

This detailed design seeks to make sure that every profile present on the platform is utilized 

according to its intended purpose with respect to each respondent’s set of roles and obligations, which 

will enhance individualization and hence effectiveness of the digital in the interaction in the network 

(see Appendix C). 

 

3.2.3. Prototype Acceptance 

 

The design and model of the prototype was demonstrated to the group of stakeholders, as mentioned 

earlier in this chapter in the Empathize and Define phase, during the periodic meetings and it was 

accepted. Additionally, it was also displayed in the innovation and entrepreneurship section of FISTA 

24 ISCTE-IUL1, held on 29 February wherein it was awarded, at the end of the session. This made it also 

possible to acknowledge the innovative and pedagogical value being delivered by the current 

Schoolpedia project in the context of current education. (see Appendix D and Appendix E). 

 

  

 
1 Forum of Iscte School of Technology and Architecture, an event organized by students for students, focused 
on bridging between students and the labour market, that includes conferences, workshops, contests, IT speed 
talks, speed interviews and various companies stands. 
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3.3. Platform Technologies 

 

In this section, we will cover the technology used, the architectural design of the platform, 

integration with third-party service providers as well as the application’s infrastructure and 

deployment. Each of these has been organized and executed to ensure that Schoolpedia is robust, 

scalable and responsive to the education needs that were outlined during project development, using 

state-of-the-art technology. 

 

3.3.1. Technology Stack 

 

For the development of the platform, frontend, backend and database technologies were used. 

The frontend of the platform was implemented using Angular 16 because it is a web framework 

that supports the development of modern and interactive user interfaces. The reason Angular 16 was 

favored was because of its great maintainability and scalability as its rich structure can adapt large 

projects. This is coupled with the fact that the Angular framework has good support for integration 

with additional tools and libraries, such as Bootstrap 5 for design and responsiveness of the hosted 

applications, and PrimeNG 16 for development of rich reusable User Interface (UI) components with 

additional support for advanced features as data binding. 

The backend was developed using .NET 6, which is an open source and cross platform application 

framework that delivers high performance, security and reliability. C# 10 which is within .NET 6 was 

chosen due to its modern features and syntax since .NET 6 supports a few languages. Furthermore, 

Entity Framework 6 was utilized as the Object Relational Mapper (ORM) technology while Identity 

Framework 6 was implemented for authentication and authorization management, where the 

authentication process with JSON Web Token (JWT) was implemented for protected exchanges 

between the client and the server over secure transport. 

 

Frontend Architecture: 

The frontend architecture was acting on the Single Page Application (SPA) model with a great focus 

on Angular 16. With the adoption of Angular, it becomes possible to create a site in a modular way, 

where each functionality or the section of the platform is treated as an independent block. 

These blocks are also quite manageable and can be used more than once, thus making it easier to 

handle the future evolution of the project. 



 

27 

Moreover, to say the application is completely responsive and adjusts to different screen sizes & 

devices thanks to Bootstrap 5, the application of PrimeNG 16 offers functional components as tables, 

panels and charts that enhance the user experience. 

 

Backend Architecture: 

The development of the backend architecture was according to Domain-Driven Design (DDD) 

model (see Figure 3), The highlight was on creation of a modular, strongly coupled very cohesive 

system where the business logic resides within the domain of the application. 

 

 

Figure 3 – DDD architecture representation [31] 

 

All the above-mentioned architecture was implemented using .Net 6 and entity framework 6 was 

used as an internal bridge between any domain entities and the relational database, while identity 

framework 6 was used for security purposes.  

Using the JWT makes the requirements for the authentication system effective and efficient since 

various services can authenticate users without polling the authentication server continuously.  
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Figure 4 – Backend architecture representation 

 

Considering also DDD, among other best programming practices, the backend of the platform is 

ready to grow and change into microservices architecture if needed in the future (see Figure 4). 

 

Presentation Layer (UI Layer): 

• This layer is responsible for user interaction. It includes the graphical user interface (GUI) 

and other forms of interaction, such as mobile devices, smartwatches, and embedded 

systems in cars. Its role is to capture user requests and present data appropriately. 

 

Application Layer: 

• The application layer coordinates system operations, managing the flow of information 

between layers. It does not contain business logic but orchestrates the logic provided by 

the domain and service layers. It serves as a communication point between the 

presentation layer and the business logic and service layers. 

 

Service Layer: 

• The service layer is responsible for implementing services that can be used by the 

application layer. It provides a high-level interface for more complex functionalities that 

involve multiple components. 

 

Business Logic Layer: 

• This layer contains the business rules and logic that are central to the application's 

domain. It is where most of the application's behavior is implemented. It bridges the 
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operations requested by the application layer and the domain details, ensuring that 

business rules and policies are applied correctly. 

 

Domain Layer: 

• The domain layer represents the core of the system, modeling the entities, aggregates, 

and domain services that make up the business model. It contains domain-specific objects 

and logic, representing real-world concepts related to the problem the application is 

solving. 

 

Data Access Layer (Persistence Layer): 

• The data access layer manages communication with the database and other forms of data 

storage. It handles CRUD (Create, Read, Update, Delete) operations and other persistence 

operations that save or retrieve data to be used by the upper layers. 

 

Each of these layers has a specific role and acts to modularize the application, facilitating maintenance, 

scalability, and separation of concerns. 

 

Database Design: 

SQL Server 15, a well-known and solid Relational Database Management System (RDBMS), was 

used for the database implementation. The database model was developed to comply with the DDD 

patterns employed at the backend, where tables and relationships represented the domain aggregates 

(see Appendix F).  

To do this, the mapping of these entities was implemented using Entity Framework 6 and their 

efficient and safe ‘Create, Read, Update and Delete’ (CRUD) operations were applied. 

Furthermore, the use of automatic migrations helps to alter the structure of the database to meet 

the changing needs of the project as it develops. 

 

3.3.2. Integration with Virtual Agent and Text-To-Speech 

 

This section presents the integrations that have been introduced in Schoolpedia, which in turn 

contributes for the improvement learning process and the inclusiveness provided by the platform. 

These integrations include the use of ChatGPT for virtual agent to interactive support and the 

integration of Google ‘Text-to-Speech’ into the platform to enhance accessibility. 
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ChatGPT Integration: 

Based on the studies [32], we followed the path of integration with the GPT chat API for its ability 

to create contextual and dynamic interactions with students, facilitating the learning process. 

For this integration, the platform’s backend will be communicating with the ChatGPT API2 

whenever a user interacts with the intelligent agent present on the platform, hence making use of a 

REST API. Calling ChatGPT is as simple as sending a POST3 request the endpoint 

“https://api.openai.com/v1/chat/completions” with a token as described in the OpenAI configuration 

section (see Appendix G) and providing the payload given in the API documentation [32] (see Figure 

5). 

 

 

Figure 5 – ChatGPT payload simple request example 

 

The type GPT model is indicated in the ‘model’ property on the other hand in the ‘messages’ 

property, there is an array of messages sent. It is an array since ChatGPT does not save history of our 

previous requests hence, we must append the messages that were exchanged earlier to provide 

context to ChatGPT the rest of the conversation (see Figure 6). 

 

 

Figure 6 – ChatGPT payload request with context example 

 

 
2 API – Application Programming Interface 
3 POST method sends data to the server. The type of the body of the request is indicated by the Content-Type 
header. Successive identical POST requests may have additional effects, such as creating the same order 
several times. 
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In the ‘messages’ property, the object sent has two properties: the ‘role’ and the ‘content’. The 

role is defined as an ‘user’ in case of a message from the user, as a ‘system’ and as an ‘assistant’ where 

a message is from ChatGPT.  

In the ‘messages’ property, we send an object which contains two properties: ‘role’ and ‘content’. 

Here the role is defined as ‘user’ in case of a message from the platform user, as a ‘system’ to establish 

the behavior and general guidelines of the model during the conversation and as an ‘assistant’ where 

a message is response from ChatGPT.  

Because it was important to tailor the responses to the instructional context, the communication 

with ChatGPT followed prepared contextualized prompts depending on the context, age of the student 

and the history of the interaction that the student had with the agent. 

We have created three prompts: the first one helps begin the communication with ChatGPT (see 

Figure 7), while the second and third helps in the follow-up that (see Figure 8 and Figure 9). 

 

 

Figure 7 – First message to ChatGPT from article submitted 

 

 

Figure 8 – Other messages to ChatGPT from article submitted 

 

 

Figure 9 – Other messages to ChatGPT from article questions 
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As an example of a response from ChatGPT, we have the following result (see Figure 10). 

 

 

Figure 10 – ChatGPT payload response example  

 

So, in the response, the result from ChatGPT to our question is found within the ‘content’ property 

within the ‘message’ object which is part of the ‘choices’ array. Also, in the ‘role’ property, we can also 

observe the value ‘assistant’ which as we saw earlier is reserved for ChatGPT messages. 

There is also the ‘finish_reason’ property that describes the reason for the end of the execution 

and there is also a property ‘usage’ which defines how many tokens were consumed in the prompt 

and in the response. 

Now moving forward to a more real scenario of using ChatGPT, meets an imaginary student named 

Rodolfo Farinha who’s seven years old and somehow has composed an article on the bird Falcon (see 

Figure 11 to Figure 16). 
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Figure 11 – ChatGPT payload first request real example 

 

 

Figure 12 – ChatGPT payload first response real example 
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Figure 13 – ChatGPT payload second request real example 

 

 

Figure 14 – ChatGPT payload second response real example 
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Figure 15 – ChatGPT payload third request real example 
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Figure 16 – ChatGPT payload third response real example 

 

In addition to the 'model' and 'messages' properties, we can also set a value between 0 and 1 in 

the 'temperature' property, thus defining the level of creativity in our model's responses, where 0 

represents a low or no creativity level, and 1 represents a high creativity level. Since we did not set a 

value, the default is 0.7, as it was the value that presented the best results. 

To evaluate the messages directed at the agent, we included a request in the prompt directing the 

agent to write ‘$$$$$’ whenever it comes across any response containing disrespectful words. This will 

help us intercept messages that have disrespectful and offensive content. These messages will be kept 

and posted later to the platform managers section to help them ascertain the quality/content of the 

respective message (see Figure 17). 
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Figure 17 – Message Handling Flow between the Student and the AI Agent 

 

Google Text-To-Speech Integration: 

This integration offers the ability for all text generated by the platform to be converted into sound. 

Now, we only implement it for reading approved articles, thus providing a more personalized and 

inclusive environment as represented in the study [33]. 

To use Google Text-to-Speech in the environment based on .NET, the steps of creating credentials 

and downloading a JSON file allowing you to call for an API will have to be performed (see Appendix 

H). For API invocation, apart from the ‘SynthesisInput’ object which will be defined earlier, there are 

also two other parameter objects which need to be specified: ‘VoiceSelectionParams’ and 

‘AudioConfig’. 
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‘VoiceSelectionParams’ object is used to indicate the name of one of the Google repos that we 

want to use in the ‘Name’ property. In our case it is a male and female voice: "pt-PT-Wavenet-B" a 

male voice and 'pt-PT-Wavenet-D’ a female voice. The value of that property ‘LanguageCode’ is set to 

‘pt-Pt’ to clarify that the language is European Portuguese (see Figure 18). 

 

 

Figure 18 – ‘VoiceSelectionParams’ instance in .NET 

 

‘AudioConfig’ is an object in which user configuration details of the sound file are defined. The 

‘AudioEncoding’ property specifies a particular encoding of the output audio, in our case, the encoding 

will be MP3. The ‘Pitch’ property modifies the frequency of the audio voice, and in our case, we 

adjusted the value to ‘-4’ to have a deeper voice. Lastly, the ‘SpeakingRate’ property moderates the 

speed at which the speech is produced, we applied a value of ‘0.9’ so that the reading was quite slow, 

which makes it easier for young audience members to comprehend the material presented (see Figure 

19). 

 

 

Figure 19 – ‘AudioConfig’ instance in .NET 

 

In the end, the ‘SynthesisInput’ object is charged with receiving the content text, via the ‘Text’ 

property, that will later be converted into voice. It was mentioned previously that a variable known as 

‘text’ was employed to capture arbitrary values, which were articles composed by the children, after 

the managers approve (see Figure 20). 

 

 

Figure 20 – ‘SynthesisInput’ instance in .NET 
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As the result, we receive the MP3 file, which is stored on the platform to be played later during 

the reading of articles. 

 

3.3.3. User Experience 

 

The platform was developed with the aim of being used by elementary school children. All the relevant 

User Experience (UX) characteristics were designed for them: 

 

Clarity and Ease of Use: 

Clarity and ease of use are essential when designing interfaces for children. We used simple and 

intuitive icons, preferably in a cartoon style, ensuring that each feature is clearly identified and 

accessible without visually overwhelming the user [34]. In addition, the interface has been adapted to 

the cognitive level of children, avoiding complex abstractions and using clear and direct instructions 

for each action [33]. 

 

Pleasant Design and Usability: 

Pleasant design and usability are key to keeping children interested in the platform. We used 

vibrant colors and friendly characters to create a playful and welcoming environment. In addition, 

interactive elements, such as large, easily clickable buttons, help to avoid frustration during navigation, 

for example the buttons and icons for actions (‘Jogar’4, ‘Estudar’5 and ‘Gerir’6). We adapted the design 

to the specific age group, ensuring that the visual experience is attractive and accessible [33]. 

 

Engagement & Game-like Features: 

Gamification is a powerful strategy for increasing children's engagement and motivation. Using 

game-like elements, such as 'STOP', allows children to interact with the platform in a fun way, 

facilitating learning without turning the experience into something overly formal. Incorporating 

mechanisms such as scoring and virtual rewards can improve engagement and motivation, increasing 

the effectiveness of learning environments and promoting children's active participation [35]. 

 

 

 

 
4 ‘Play’ in English. 
5 ‘Study’ in English. 
6 ‘Manage’ in English. 
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Multimedia Integration: 

The integration of multimedia, such as videos, images and audio, is crucial to cater for children's 

different learning styles. Interfaces that use a multimodal approach provide a richer and more inclusive 

learning experience, allowing children to explore content in a way that is tailored to their learning 

preferences [36]. The inclusion of different media helps to maintain children's interest and reinforce 

their understanding of the topics covered. 

 

Organization and Accessibility: 

Clear organization of content and accessibility are essential for children to be able to navigate and 

easily find what they are looking for, such as the different colors applied to each category. Structuring 

the interface into colored sections and using large action buttons with readable text, such as ‘Guardar’7 

and ‘Enviar’8, facilitates independent use and reduces comprehension difficulties. Studies suggest 

adapting design tools to better reflect children's cognitive abilities, making navigation more intuitive 

and accessible [37]. 

 

Focus on Child Autonomy: 

Promoting child autonomy is one of the main objectives when designing platforms for children. 

Interfaces that allow for the creation and editing of content, such as articles or videos, empower 

children to explore and develop their skills independently. Giving children the ability to interact and 

create on their own terms fosters a sense of ownership and encourages the exploration of content 

autonomously [36]. 

 

3.3.4. Application Flows 

 

This section details the most impactful flows on the platform. On the manager's side, the approval and 

viewing of articles and on the students' side, the creation of articles, the STOP game, interaction with 

the virtual agent and the viewing of articles.  

Before we go any further, let's take a look at the main menu screen for the manager (see Figure 

21) and the student (see Figure 22). Note that all the data that appears for students and managers is 

fictitious and was created just to demonstrate the application and all flows are detailed in Appendix I. 

 

 
7 ‘Save’ in English 
8 ‘Send’ in English 
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Figure 21 – Manager menu screen (manager role) 

 

 

Figure 22 – Student menu screen (student role) 

 

Article Creation Flow (student role): 

 The article creation flow begins with the student clicking on the ‘Jogar’9 button in the student 

menu (see Figure 22). They are then redirected to the game screen, where a STOP will appear with the 

letters rotating (see Figure 23).  

 

 
9 ‘Play’ in English. 
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Figure 23 – Stop game screen (student role) 

 

The student clicks on the STOP button and selects the letter that will start their investigation (see 

Figure 24).  

 

 

Figure 24 – Screen with the letter drawn for the stop game (student role) 

 

Once the letter has come up, the student will have to choose the category they want to develop, 

always according to the letter that came up (see Figure 25).  
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Figure 25 – Category selection screen (student role) 

 

Once the category has been chosen, the student is redirected to the article development screen 

(see Figure 26) where they can develop it textually and insert images, sounds or videos, offering 

different ways of multimodality for the reader. 

 

 

Figure 26 – Article development screen (student role) 

 

Once the article has been developed, the student can save it or send it for submission. If they send 

it for submission, the virtual agent's help is invoked to screen the article and give the student initial 

feedback (see Figure 27). At this point the student can talk to the agent to ask questions or ask for 

directions/suggestions, they can go back and adjust the work they have submitted or they can end this 

flow by sending the article for approval. 
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Figure 27 – Chat interaction screen before submitting the article (student role) 

 

The flow described above is represented in the following sequence diagram (see Figure 28) 

 

 

Figure 28 – Article creation flow sequence diagram (student role) 
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Article Approval Flow (manager role): 

Once the article has been submitted by any student assigned to the manager's class, the manager 

receives a notification to approve it. The manager can access the article via the 'View Article' button in 

the notification they received or click on the ‘Aprovar’10 option in the main menu (see Figure 21) and 

select the article that appears in the list of articles for approval.  

The manager is then redirected to the article detail screen (see Figure 29) where they can see all 

the information related to the article, such as the written and multimedia content, the messages 

exchanged between the agent and the student, and finally the list of revision requests for the article. 

 

 

Figure 29 – Article approval detail screen (manager role) 

 

  

 
10 ‘Approve’ in English. 
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Once the article has been approved, the student will receive 100 coins as a reward for their work 

(see Figure 30). 

 

 

Figure 30 – Coins received screen after approved article (student role) 

 

The flow described above is represented in the following sequence diagram (see Figure 31) 

 

 

Figure 31 – Article Approval Flow (manager role) 
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Article View Flow (student and manager role): 

The flow for viewing articles is the same for managers as it is for students, although it starts from 

different points. The manager clicks on the ‘Manage’ button in the main menu (see Figure 21) and the 

student clicks on the ‘Study’ button also in their main menu (see Figure 22). 

In this flow the articles are listed, the student or the manager also has the ability to filter the 

articles, and after selecting the desired article, they will be redirected to the article detail page (see 

Figure 32). 

 

 

Figure 32 – Student's own article detail screen (student role) 

 

The flow described above is represented in the following sequence diagram (see Figure 33) 

 

 

Figure 33 – Article Management Flow (student role) 
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3.3.5. Deployment and Infrastructure 

 

Deployment Strategy 

Schoolpedia uses shared web server space rented out from PTisp, which is a Windows shared web 

hosting plan. Such kind of hosting is cost-effective and provides adequate resources to run the 

application. Even though there are some challenges associated with shared hosting in terms of 

flexibility and growth, it still offers a reliable space for small or average sized projects such as 

Schoolpedia. 

The main resources offered by PTisps’ infrastructure include: 

• Web Host Support: The frontend uses Angular 16, which is supported by the web hosting 

environment. 

• ASP.NET Support: The backend runs on .NET 6. This technology is supported by the shared 

hosting offered by PTISP. 

• SQL Server: A database is used, namely SQL Server and it is fully supported on the shared 

Windows environment and provides a range of automated backup and security services to the 

users. 

• Security: the hosting service provides basic DDoS mitigation and SSL certificates to its 

customers which helps in protecting the data traffic that is transmitted over the internet. 

 

Deployment Process 

The process of Deployment of Schoolpedia at PTisp are in Shared Hosting Environment The hosting 

site is done manually and Azure DevOps is used to version control the code. 

Hosting Environment Configuration: The backend .NET 6 is installed onto the Windows server 

directly and the Angular frontend is hosted using IIS. The files are moved to the correct directories by 

hand. 

Manual Deployment with Azure DevOps for Versioning: Versioning is implemented using Azure 

DevOps as a code repository. After the build, all of the built frontend and backend files are collected 

and placed into the production cells. 

 

Scalability Considerations 

The use of a shared web hosting environment restrains the scalability of the application, 

specifically with regard to processing as well as to the responding to multiple users at the same time. 

As an option, we think of resource usage improvement through code and architecture optimization 

and plan relocating to VPS or cloud hosting in the future with demand increase. 
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At present, multimedia files are uploaded to a server with a 30 GB storage capacity, which is good 

enough for testing purposes. Even so, this solution will not be sustainable as the amount of data 

increases. The intended future solution is to adopt a cloud-based blob storage service, which has 

almost infinite scalability and supports performance retention without being confined by the available 

storage space.  
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CHAPTER 4 

Evaluation 

 

This chapter looks at the findings of the research carried out using the Schoolpedia platform, focusing 

particularly on students and teachers. To do this, both groups were tested, and feedback was analyzed 

with the help of questionnaires. All the tests were done under classroom conditions at school. 

This assessment attempts to investigate the effectiveness of the platform in three main aspects: 

• Usability and ease of interaction with the system. 

• Learning efficacy as well as motivation. 

• Communication with the virtual agent and its role in the process of content development. 

 

4.1. Evaluation with Teachers 

 

The evaluation was carried out with the teachers in two stages. During the first stage, there were four 

teachers, between the ages of 20 and 70, and they tested only the manager flow on the platform.  

In this phase, we explained to the teachers what was intended, which was to create student 

profiles and test the article approval flow. This phase occurred on July 17, 2024 and lasted for two 

hours. 

After receiving feedback from teachers, we decided to change the student registration flow at the 

request of the teachers. Initially it was planned that students would register with a personal email. 

However, as these are children between the ages of 5 and 10, who don't yet have an email address, 

we changed the registration flow and passed the responsibility on to the teachers, who manage their 

passwords.  

We have also improved some of the visual elements, such as changing the icons and colors so that 

they are more appropriate for our target audience, for example, illustrations of children with different 

skin colors or different characteristics to be more inclusive. Overall, teachers provided positive 

feedback, responding to the questionnaire with an open-ended question (see Appendix J): 

Question: Please describe your experience with the platform. 

• «Interesting, and I can see it has great potential for use with students. » Teacher A 

• «The platform is a good tool for both students and teachers. » Teacher B 
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• «The platform is user-friendly and intuitive. I would improve some icons to make them a 

bit more expressive. I see its usefulness, as it can foster autonomy in children for their 

research and exploration of topics related to what they are taught, as well as subjects not 

explicitly covered in the curriculum. » Teacher C 

• «Easy to access and interesting. » Teacher D 

 

During the second stage of testing, five teachers took part in the test, between the ages of 20 and 

70. In this stage, two teachers acted as manager whereas three teachers worked as students.  

In this phase, we also explained to the teachers what was intended, which was to create student 

profiles and test the flow of article approval, and with the student profile, to play the STOP game and 

develop articles. This phase took place on September 10, 2024 and lasted for two hours. 

 

4.1.1. Teacher Satisfaction and Experience with the Platform 

 

Preliminary usability testing of the platform was carried out during the two phases, in the first by four 

teachers and in the second by five, where three of the teachers took part in both phases, testing the 

users' experience. Most of the teachers rated the platform's usability as easy (see Figure 34), adding 

that the interface was easy and straightforward to use. 

 

 

Figure 34 – Evaluation of platform usage 

 

On the other hand, some teachers reported technical problems with data entry, for example the 

entry of individual students was bugged. They also said that the system could be improved in terms of 

the text input interface, especially for the younger students who are still at the writing stage. 
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Apart from that, the educators assessed the platform in terms of its effectiveness (see Figure 35), 

noting that they viewed their use of the platform in general favorably (see Appendix K): 

• «Very enriching due to its high level of interactivity. » Teacher A 

• «Positive. I think it would be interesting for younger students to create a class 

encyclopedia to learn how to use the platform. » Teacher B 

• «Very positive. » Teacher C 

 

 

Figure 35 – Evaluation of the platform's effectiveness in encouraging content creation 

 

4.1.2. Impact on Content Creation 

 

The teachers pointed out that the platform might play a role in motivating students to generate 

content, particularly at the stage of developing articles, when they can supervise and help the students 

with the material they are working on. The findings of this study reveal that the platform is compatible 

with pedagogical strategies incorporating active and collaborative learning: there is strong supporting 

evidence in their answers to the following question (see Appendix K): 

 What features or resources do you consider most important on the platform? 

• «The ability to continuously correct the articles as they are being created. Providing 

constant feedback. » Teacher A 

• «The ease of obtaining information in an appealing way. » Teacher B 

• «The research conducted by the students. » Teacher C 

• «Viewing a variety of topics. » Teacher D 
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They also see the virtual agent being useful in assisting students with their research processes and 

article writing, thus revolutionizing their current approach to research (see Figure 36). 

 

 

Figure 36 – Usefulness of the agent in supporting the research process 

 

On the other hand, it was noted that younger students, especially those in the 1st and 2nd grades, 

are likely to experience greater problems in writing. It was recommended that the platform does offer 

a different option, and this will include the possibility of making the activities easier for students. 

If you could suggest improvements, what would you change or add to the platform? 

• «For certain situations or age groups, allow research to be copied instead of written by 

the students. » Teacher A 

• «The possibility to limit a database where students could conduct their research. » 

Teacher B 

• «For 1st-grade students who are still learning to read and write, I suggest adding a word 

game. For example, in the ‘STOP game,’ students would only need to write a word or 

sentence starting with the selected letter. » Teacher C 

 

4.2. Evaluation with Students 

 

Later, in a third stage, we tested six primary students aged between 6 and 9 years across grade levels 

and classes. We took care to design the children's questionnaire in an intuitive and simple way that 

they could easily understand [38]. 
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4.2.1. Student Satisfaction and Motivation 

 

The first metric analyzed was the students’ motivation towards the Schoolpedia platform. In 

accordance with the answers, most students enjoyed using the platform and were mostly positive (see 

Figure 37). 

 

 

Figure 37 – Student satisfaction and motivation 

 

These responses suggest a large portion of students’ acceptance of the platform which implies that 

the incorporation of gamification elements in ‘STOP game’ as well as the engagement with the virtual 

agent was most likely effective to attract interest and pleasure (see Figure 38). 

 

 

Figure 38 – Components that most motivated the students 
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4.2.2. Ease of Use of the Platform 

 

Also, the usability aspect was examined, and most of the students claimed that the platform was user 

friendly (see Figure 39), but some students expressed reluctance especially on writing (see Appendix 

L). 

For their primary school students, the challenge to write posed a greater barrier as seen below: 

• «I didn't have many ideas for the letters that came up. » Student A 

• «I found it somewhat easy to use the platform. I had more difficulty with writing. »  

Student B 

 

The incorporation of multimedia content was another major difficulty encountered. For instance, 

none of the students were able to add any multimedia content at all. 

Nonetheless, even with these difficulties, all the learners managed to write articles and send them 

to be approved for publication (see Figure 39). 

 

 

Figure 39 – Ease of use of the platform 

 

4.2.3. Learning and Content Enrichment 

 

In terms of learning, two students expressed the opinion that they acquired a deeper knowledge from 

the usage of the virtual platform. Content creation and content article writing were explicitly listed as 

the most rewarding elements of the experience based on final notes of the students in open-ended 

responses (see Appendix L). 
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• «I felt that I learned more things. » Student A 

• «It was really fun, and I hope to do this again. » Student B 

 

These findings show that Schoolpedia achieves its purpose of encouraging students’ active 

participation in both research and content generation. 

 

 

4.3. Evaluation of Interactions with the Virtual Agent 

 

During the tests, when the students were working with the platform, we noted that apart from the 

‘STOP game’, another component was also a big motivational factor, the virtual agent. Equally 

impressive where those students, after writing the articles, spent some time interacting with the agent 

and clearing any doubt that might have arisen. 

 

4.3.1. Analysis of Interactions with the Virtual Agent 

 

The virtual agent held a position of prominence in helping the students during the article 

composition process and during the phase of gathering information. As evidenced by the analyzed chat 

scenarios of virtual agent and students, it was determined that the Agent was proficient in providing 

feedback and instructing transitions to improve the writer's descriptions and the exploration of new 

topics. 

For example, in the dialogue between Student A and the virtual agent concerning “Caramel” (see 

Figure 40 and Appendix N), the agent encouraged the student to further elaborate on the candy and 

seek for other aspects to write about. This type of interaction demonstrates that the agent was able 

to promote a more in-depth and detailed projects explaining the students reasoning and scope of 

work. 
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Figure 40 – Conversation between Student A and the Virtual Agent 

 

4.3.2. Challenges in Interactions with the Virtual Agent 

 

Although most interactions between the students and the agent were positive, some difficulties were 

also observed. In one instance, Student B (see Figure 41 and Appendix M) displayed less polite 

communication during the interaction, responding with disorganized and sometimes disrespectful 

comments. This behavior may indicate the need for an additional module for the agent in order to 

handle these more complex interactions or to respond to moments of student frustration. 

Nevertheless, the teachers have the complete access to the dialogues and can personally take care of 

such situations.  
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Figure 41 – Conversation between Student B and the Virtual Agent 

 

In another example, the agent constantly tried to convince Student C (see Figure 42 and Appendix 

Q) that the article he had submitted could be improved, which, in our opinion, is demotivating when 

this type of statement goes on in an endless cycle. 

The analysis of these interactions suggests that the virtual agent can be improved regarding the 

personalization of responses and the ability to detect when a student is feeling ‘frustrated’, providing 

more empathetic feedback adapted to the user's emotional state.  
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Figure 42 – Conversation between Student C and the Virtual Agent 
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Figure 43 – Conversation between Student C and the Virtual Agent (Continuation) 
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CHAPTER 5 

Conclusions and Future Work 

 

5.1. Conclusions 

 

This report presented the conceptualization and implementation of the gamified digital platform 

Schoolpedia, whose main objective was to promote autonomous research and the collaborative 

construction of knowledge between elementary school students and teachers. Through an action 

research methodology and using Design Thinking techniques, the study sought to answer how the use 

of collaborative digital platforms can impact the construction of scientific knowledge by elementary 

school students, stimulating their active participation and motivation. 

We investigated the impact of using the Schoolpedia on the construction of scientific knowledge 

by elementary school students, as well as the role of gamification and teacher mediation in this 

context. The research questions were answered as follows: 

 

What kind of influence (positive or negative) does the use of a collaborative digital platform 

have on the way elementary school students construct their scientific knowledge? 

The Schoolpedia platform proved to have a positive influence on the construction of students' 

scientific knowledge. Analysis of questionnaires and classroom observation indicate that students 

engaged significantly in active research and content creation, which resulted in a significant increase 

in engagement and mastery of digital and scientific skills. Students were able to carry out autonomous 

research and actively participate in the collaborative construction of knowledge, thus validating the 

platform's effectiveness in promoting a more dynamic and interactive learning environment. 

 

How can gamification support students' active participation in collaborative learning 

environments and motivate them? 

Gamification, through elements such as the STOP game and interaction with the virtual agent, was 

crucial to increasing students' motivation and active participation. The use of rewards and the 

integration of an AI agent that provided real-time feedback encouraged students to become more 

engaged in the proposed activities. The data collected showed a high level of student satisfaction, 

especially in the activities that involved these gamified components, proving that gamification was a 

relevant motivational factor in the educational context explored. 
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How can teachers benefit from the aid of artificial agent to help validating and mediating the 

material produced by their students? 

Based on teacher feedback, the use of the virtual agent was considered an effective support in the 

content validation process. Teachers reported that the agent's ability to provide immediate feedback 

and correct common errors during the creation of articles helped to make the process more agile. In 

addition, the agent encouraged students to deepen their work, suggesting improvements and 

promoting autonomy. 

 

Initially we also thought about developing a reward system using virtual coins and displaying a 

league table by class, but the studies we saw in the literature review revealed that the introduction of 

ranking systems did not have good results, so we decided to keep the reward with coins, but hidden 

for each student and without ranking. 

In short, the Schoolpedia project achieved its objectives of promoting collaborative and engaging 

learning through the use of a gamified digital platform, demonstrating the potential of these tools in 

basic education. 

However, there are some limitations regarding the number of participants in the tests carried out. 

There would have been the potential and need to test with a larger number of students and teachers, 

but due to the vacation season and deadlines for submitting the dissertation report, it was not possible 

to carry out more tests. 

 

5.2. Future Work 

 

Given the results achieved and the observations made by users, there are several promising directions 

for the future development of the Schoolpedia platform. To maximize its impact and meet the diverse 

demands of students, teachers and families, it is suggested that three main lines of investigation and 

improvement be adopted: expanded and inclusive gamification, research in three distinct dimensions, 

and educational rewards and external partnerships. 

 

5.2.1. Expanded and Inclusive Gamification 

 

Gamification and the inclusion of AI have been the core elements in the platform's success, but there 

is room for expansion, especially for younger students. To increase engagement and cater for different 

learning profiles, we suggest: 

 



 

65 

• Diversification of Games: Include a wider variety of educational games, ranging from simple 

cognitive challenges to more complex games that encourage problem-solving and critical 

thinking. These games should be adaptable to different age groups and skill levels. 

 

• Inclusive Technologies: Incorporate technologies such as speech-to-text to help students with 

writing difficulties. In addition, the possibility of integration with mechanical remote controls 

would allow students with special educational needs to participate more actively and 

autonomously in the platform's activities. 

 

• Ease of Multimedia Use: Simplify the insertion of multimedia files, such as images, sounds and 

videos, through specialized APIs or existing libraries where the user only selects the file. This 

will allow students and teachers to add multimedia content more intuitively and quickly, 

enriching the learning experience and promoting creativity. 

 

• Family Integration into the Platform: The creation of a restricted profile for family members 

will allow parents or guardians to closely monitor students' progress on the platform. Initially, 

access would only be restricted to students' activities and academic progress, but the inclusion 

of feedback on the development of specific skills, participation in collaborative projects and 

interaction with other students could be evaluated. This monitoring will bring greater 

engagement from families, reinforcing support for learning and promoting more effective 

communication between school and family. 

 

5.2.2. Classroom-directed, family-based and AI-Supported Research 

 

Exploring new forms of investigative learning can transform the way Schoolpedia is used. Three distinct 

avenues of inquiry can be explored: 

 

• Classroom-Directed Research: In this mode, the teacher provides teaching materials on a 

given topic, guiding the students' investigation. The integration of RAG (Retrieval-Augmented 

Generation) technology could enhance the role of the AI agent, helping students to carry out 

deeper, more focused research into the materials provided. This would help contextualize 

learning and promote more structured and effective teaching. 
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• Family-Based Research: Extending learning beyond the classroom, allowing children, with the 

support of their families, to explore topics of interest during everyday activities, such as 

outings, trips or family time. The platform could offer specific resources for documenting these 

experiences, allowing students and their families to record discoveries and develop 

investigative projects together, strengthening family ties and collaborative learning. 

 

• AI-Supported Research: In this format, the student starts an investigation based on a visual or 

auditory stimulus captured in everyday life (for example, a photo or sound). The AI agent 

identifies the content and suggests an initial research topic, encouraging the student to 

continue exploring and investigating. This type of investigation is particularly interesting for 

stimulating students' natural curiosity and promoting autonomous and exploratory learning. 

 

5.2.3. Educational Rewards and External Partnerships 

 

One innovation that could further increase student engagement is the introduction of a rewards 

system that extends beyond the platform: 

 

• Exchanging Coins for Real-World Benefits: Schoolpedia could establish partnerships with 

theme parks, museums, monuments and other cultural and educational institutions. With this, 

the coins accumulated by students during their investigative activities could be exchanged for 

discounts on tickets or cultural activities. This system of tangible rewards would not only 

encourage student participation, but also promote access to enriching educational 

experiences outside the school environment. 

 

• Coin Exchange System Among Students: In addition, allowing students to exchange coins with 

each other could foster a sense of community and collaboration, encouraging them to help 

each other gain benefits and to develop negotiation and teamwork skills. 

 

These lines of development suggest a promising future for Schoolpedia, expanding its functionalities 

and educational impact. By exploring new gamification and inclusion approaches, diversifying 

investigation paths and creating a reward system connected to the real world, the platform can 

become an even more effective and attractive tool for students, teachers and families. These 

enhancements will not only increase engagement, but also contribute to the formation of citizens who 

are better prepared for the challenges of the future. 
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Appendices 

 

Appendix A – Script 

 

What is your name, which academic institution do you attend, and what is your position in the school 

(Student, Teacher, Coordinator)? 

 

2 – Student Script: 

 

2.1. Are you able to describe yourself as one of the most scholars who achieves results in his/her 

subjects? 

2.2. If not, what are the dominant reasons for the lack of commitment or success? 

2.3. Can you say that you are inspired and encouraged by the subjects and courses that are being 

taught? 

2.4. Of which subjects do you feel the most enjoyment in and expound? 

2.5. In your study routine, how many hours a week do you dedicate to self-study? 

2.6. After learning a topic in class do you do outside reading or research on your own on that particular 

subject to expand on it? 

2.7. What do you think of the use of technology in your lessons? 

2.8. Do you own personal technology, a computer or a mobile phone or similar? 

2.9. If the answer is affirmative, how many times per day would you use it? 

2.10. In your opinion would the integration of technology enhance your motivation and academic 

performance as a student? 

2.11. Do you know the game ‘STOP’? 

2.12. If so, what other games do you usually play that are of the same nature? 

2.13. Do you have classes for special education? 

2.14. If yes, what methods did you apply during the classes, and are you able to blend well with the 

students in the regular education system? 

 

 

 

 

3 – Teacher Script: 
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3.1. What is your area of specialization, and how long have you been teaching? 

3.2. In your opinion, what are the internal dynamics of your classes’ activities? 

3.3. How would you assess the efficacy of the pedagogical methods employed? 

3.4. What do you think is the level of students' motivation in your classes? Are they engaged in the 

processes of learning the content provided to them? 

3.5. How do you see the contribution of teachers towards the improvement of the learners’ 

motivation? 

3.6. How do you deal with diverse learner types within the classroom? 

3.7. What measures do you take in order to engage the students actively in the class sessions? 

3.8. What is the role of educational media in the course family, and what technologies do you use in 

your courses? 

3.9. How do you manage to teach such types of students who are very different in their own and the 

their culturally oriented student centered approaches to learning? 

 

4 – Coordinator Script: 

 

4.1. How would think of the possibilities of technology in the sense of individualization in education, 

and changing the pace of learning? 

4.2. What measures has the school taken to ensure that teaching methods are responsive to the 

individual requirements of the learners? 

4.3. How can the teachers use technology to communicate among themselves in the course of this 

communication, how is a wider picture of the student presented? 

4.4. What measure has the school put in place to make sure that teachers are following the general 

pedagogical principles and the aim of the education? 

4.5. In your opinion, how can consolidation of teaching help achieve better conformity towards the 

achievement of specified educational objectives? 

4.6. What is the school doing towards teachers-built-up professional growth so that teachers are timely 

and ready to integrate new tools? 

4.7. How critical is the undertaking and evaluation of body of educational work data with respect to 

modifying strategies towards the teaching and backing systems for quality enhancement? 

4.8. How would you explain to the school how it is possible to factor in modern technologies into 

practice and without neglecting the social and emotional aspects of the students? 

4.9. How does the school cope with teachers, or parents who are against the bringing of the technology 

in education? 
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5. Would you find it interesting to have a knowledge platform that is populated and validated by the 

students using educational games and endorsed by teachers/expert? 

6. What are some ways that we can encourage students to make use of this platform? How about 

annual public assessments interspersed with the classes during the session and whereby winning 

prizes at the end is encouraged? 
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Appendix B – Personas 

 

Persona 1 (Student):  

Luís is quite the active and inquisitive boy. While he is very responsible at school, he enjoys the 

initiation into discovery actively, mostly outside, in the countryside. At the age of seven years only, he 

is such an enthusiastic individual who is fond of the sounds of nature and little subtleties of life such 

as observing different species of birds, and flowers, and butterflies. 

Being in 3rd grade, Luís is an insatiable explorer looking to know more about the environment. He is 

also very much involved in science lessons and shares some of his experiences which are quite helpful 

in class. 

 

Persona 2 (Student): 

Maria, a 9th-grade girl living in the city is very much involved in the virtual world. A lot of her time is 

dedicated to online activities making ideas come to life in the form of blogs, videos and even social 

media. Although she is not particularly active in class, preferring social science subjects wiki and read 

the material on her own. 

She also indicates that education should be different, and schools should use modern technologies and 

approaches as the current generation of students requires that. In her room, which is a scanning 

creative workshop, she is a designer and implements her ideas and represents herself on the web. 

 

Persona 3 (Student): 

João is a one special educational needs student who is eleven years old suffering from a hearing and 

attention difficulties. His teachers make use of more of visual based approaches with the use of 

graphics and presentations among others. The surroundings of the school are such that they offer help 

to João working with different specialists for his wellbeing and development academically and socially. 

Nevertheless, the topics and subjects taught to João at times are different from those other students 

are taught because of the conventional and strict curriculum leaving João out of most conversations 

and discussions with his peers. 

 

Persona 4 (Teacher): 

Carla, who teaches Physics and Chemistry in 8th and 9th grade, encounters the problem of combining 

the traditionalist approaches with the technologies. Concerned how students will pay attention to the 

lesson she uses PowerPoint presentations, video, and e-learning. For Carla, the introduction of new 
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technologies is just a chance to improve her competencies and skills and redirect the processes of 

teaching according to the needs of the young people. 

Realizing that what she is doing is helpful for the students, she fights for attention without being 

overbearing ensuring students do not feel overwhelmed and incorporating increased activities in her 

lessons. 

 

Persona 5 (Teacher): 

Emanuel is a special education teacher who believes that he can help enhance the quality of life of his 

students with special educational needs. He understands that this field of special education is 

constantly evolving, nevertheless, scarcities in some aspects become glaring as the world changes. In 

his preparation of his students, “technological developments” and the knowledge attitude is focused 

on basic and secondary knowledge only as well as interaction skills to scraping the students along with 

the trend. 

 

Persona 6 (Coordinator): 

Lurdes, the head of the coordinating team, has a worry regarding the alignment of each student with 

the methods of teaching that are at hand. Technology in her view will enhance the visibility of 

individual accomplishments whereby where necessary modifications are needed may be done. Lurdes 

is of the opinion that the education will be made centralized through technology and that enhances 

also the communication amongst teachers which in turn will aid in understanding the students’ needs 

better and hence, more efficiently tailoring the teaching at them. 
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Appendix C – Prototype 

 

Student Profile: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

To access the platform, all students must have a login. 

After logging in, they will be taken to a menu with three options. 
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Student Profile:  

“Play” Option: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

The students will play the “Stop” game. 

They will be redirected to choose the category you want to develop. 
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Student Profile:  

“Play” Option: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

The students will develop it, and then send it for approval. 

When finished, a first screening is done by our AI agent. 
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Student Profile:  

“Study” Option: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

The students will select the category they wish to study. 

They are then redirected to search for articles in that category. 
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Student Profile:  

“Study” Option: 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

The students open the article they want to read. 
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Student Profile:  

“Manage” Option: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

The students can view all the articles they have written. 

The students can open an article in detail and make updates. 
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Manager Profile:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

To access the platform, all managers must have a login. 

After Login, they will be taken to a menu with two options. 
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Manager Profile:  

“Approve” Option:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

The managers can view all the articles that are yet to be approved. 

 

The managers can open an article in detail to approve or to send for review. 
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Manager Profile:  

“Manage” Option: 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

The managers can view all the articles. 

 

The managers can open an article in detail and archive it. 
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Appendix D – FISTA Presentation 
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Appendix E – Publication by the AEJD about FISTA participation 
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Appendix F – Entity Relationship Diagram 
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Appendix G – Configuring an OpenAI API Key 

 

Step 1: Create an OpenAI Account 

• If you don’t have an OpenAI account yet, follow these steps: 

1. Go to the OpenAI website https://beta.openai.com/signup/. 

2. Create your account using your email or by logging in with Google or Microsoft account. 

 

Step 2: Generate an API Key 

• After creating and/or logging into your account: 

1. Access the OpenAI Dashboard https://platform.openai.com/account/api-keys. 

2. In the dashboard, click the "Create new secret key" button. 

3. After that, A modal will appear and we click on the “Create secret key button”. 

 

4.  

5. Next, another modal will appear with the generated key. Copy the API key and store it in 

a safe place, as you will not be able to view it again after closing the modal. 

6. Now we are ready to integrate with the ChatGPT API. 

 

Step 3: Integration with .NET 

• This integration is done via .NET’s “HttpClient”, where in the 

“DefaultRequestHeaders.Authorization” property we create an instance of the 

“AuthenticationHeaderValue” with the values "Bearer" and the OpenAI API Key as parameters. 

• Finally, we can invoke POST method calling “https://api.openai.com/v1/chat/completions”. 

 

Note: Avoid sharing this key publicly, as it grants access to your account and API usage. 

https://beta.openai.com/signup/
https://platform.openai.com/account/api-keys
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Appendix H – Configuring a Google Text-to-Speech Credentials 

 

Step 1: Set Up Google Cloud 

• Create a Project in Google Cloud 

o Access Google Cloud Console: 

1. Visit the Google Cloud Console https://console.cloud.google.com/. 

2. If you don’t have a Google Cloud account yet, you’ll need to create one. 

o Create a New Project: 

1. In the Google Cloud Console dashboard, at the top of the page, click the project 

dropdown to the right of the Google Cloud logo. 

2. Click the New Project button. 

3. Give your project a name (for example, MyTextToSpeechProject). 

4. Choose an organization (if applicable) and a location, if configured. Otherwise, 

leave the default organization as "No Organization." 

5. Click Create. The project will be created, and you’ll see a notification when it’s 

ready. 

 

• Enable the Google Cloud Text-to-Speech API: Now that you’ve created your project, you need 

to enable the Text-to-Speech API within Google Cloud. 

o Access the API Library: 

1. In the left-hand navigation menu, click on APIs & Services, then click on Library. 

2. In the API library search bar, type "Text-to-Speech." 

o Enable the Text-to-Speech API: 

1. In the search results, click on Google Cloud Text-to-Speech API. 

2. On the API page, click the Enable button. 

3. This will allow your project to use the Text-to-Speech API services. 

 

• Create Authentication Credentials (Service Account Key): To authenticate when making 

requests to the Text-to-Speech API, you’ll need to create service account credentials. This gives 

your application the necessary permissions to interact with Google Cloud. 

o Access the Credentials Page: 

1. In the left-hand navigation menu, go to APIs & Services > Credentials. 

2. On the Credentials screen, click the Create Credentials button and select Service 

Account. 

https://console.cloud.google.com/
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o Create a New Service Account: 

1. In the window that appears, define the name of the service account (e.g., my-text-

to-speech-service-account). 

2. Optionally, enter a description (e.g., "Account for Text-to-Speech API"). 

3. Click Create and Continue. 

 

o Grant Permissions to the Service Account: 

1. In the next step, you can choose a role for the service account. A role with 

appropriate permissions to use the API is Project > Editor or Project > Owner, but 

you can set more restrictive roles if you want more granular control. 

2. Select the role and click Continue. 

 

o Generate and download the JSON Key: 

1. After setting up permissions, the next screen will allow you to generate an 

authentication key. 

2. Choose the JSON format (this will be selected by default) and click Done. 

3. The JSON file will be downloaded to your computer. This file contains the 

credentials your .NET application will use to authenticate with the API. 

4. Finally, this file should be placed in the .NET project and instantiated as an 

environment variable so that when we invoke the voice production method, the 

process can include the authorization settings in the request. 
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Appendix I – Application Flows 

 

Default User: 

• When the application is started, a default user “admin@admin.com” is created with the roles 

of 'Manager' and 'Admin'. 

• This user is used to set up the first school and create the first real administrator manager. 

• Once this profile has been created, this default user will no longer be needed. 

At this point, we'll show you the happy path where we create just one school and one non-admin 

manager. It should be noted here that all administrators have the role of managers, but there can be 

managers without administrative functions. 

Note: All data associated with the following flows that appear in the screenshots are fictitious 

 

Login Flow (admin, manager, and student roles): 

1. The login process is uniform for all users, regardless of their role, including managers and 

students. However, for students, there is a fundamental difference when it comes to using 

credentials. Managers and administrators log in with their e-mail addresses and retrieve their 

passwords through these. In the case of students, login is done with a username, and password 

management is the responsibility of managers. In addition, the login page includes a 

“remember me” option, which allows you to store your e-mail address or username in the 

browser, making it easier to fill in the fields automatically when you log in again (see Figure I-

1 and I-2). 
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Figure I-1 – Login screen 

 

 

Figure I-2 – Login Flow (admin, manager, and student roles) 
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Manager Creation Flow (admin role): 

1. When the manager with ‘Admin’ role logs in, they are presented with two options: ‘Aprovar’ 

or ‘Gerir’ buttons. This page is also displayed to users with the ‘Manager’ role (see Figure I-3). 

 

 

Figure I-3 – Manager menu screen 

 

2. Only when a user has the ‘Admin’ role can they create manager accounts. To register a 

manager, it is first necessary to create the school with which the manager will be associated. 

To do this, the administrator must click on the ‘Gerir’ button, go to the ‘Escolas’ tab, enter the 

name of the school and click on the add button (see Figure I-4). On this page, you can also use 

the search filter to find schools. 
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Figure I-4 – Schools screen (admin role) 

 

3. After creating the school, we can ask the manager to register on the platform. On the 

‘Convites’ tab, enter the manager's email address in the ‘Email’ text field and, in the ‘Escola’ 

field, select the school where the manager will be working from a drop-down list (see Figure I-

5).  

 

 

Figure I-5 – Valid invitations screen (admin role) 
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4. This page also has an add button to invite the user and another to search for users by email or 

school. On the ‘Utilizados’ button, you can see the invitations that have already been accepted 

by the managers. If, for some reason, the manager doesn't receive the email with the invitation 

to join the platform, they can resend the invitation by clicking on the yellow refresh button 

that appears in the manager's line. If the invitation needs to be removed, simply click on the 

red button on the same line. Once the invitation has been sent, the manager will receive an e-

mail with a link to register on the platform (see Figure I-6). 

 

 

Figure I-6 – Registration invitation e-mail 

 

5. When the manager clicks on the link in the email, they will be directed to the registration page, 

where they will have to choose the avatar they like best, enter their full name and create a 

password (see Figures I-7 to I-9). 

 

 

 Figure I-7 – Manager registration screen   
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Figure I-8 – Manager registration screen avatar list 

 

 

Figure I-9 – Manager registration screen avatar selected 

 

6. After this step, you will be redirected to a page informing you that a registration completion 

email has been sent (see Figures I-10 and I-11). 
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Figure I-10 – Registration confirmation screen 

 

 

Figure I-11 – Registration confirmation email 

 

7. In the administrator's session, you can check in the invitation management section, via the 

‘Utilizados’ button mentioned above, that the manager has already used the registration 

invitation. However, if the manager's confirmation e-mail is lost, the administrator can validate 

the registration by clicking on the green button with a checkmark (see Figure I-12). 
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Figure I-12 – Used invitations screen (admin role) 

 

8. When the manager clicks on the registration confirmation link, the process will be completed, 

and they will be redirected to the registration completion page (see Figure I-13).   

 

 

Figure I-13 – Registration confirmation screen 
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9. At this stage, the manager's registration will have been successfully completed, and from that 

moment on they will be able to log in to the platform. In the ‘Gestores’ tab, the administrator 

can locate a specific manager, update their details or even block the manager if necessary (see 

Figures I-14 and I-15). 

 

 

Figure I-14 – Managers list screen (admin role) 

 

 

Figure I-15 – Managers list screen (admin role) 
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Figure I-16 – Manager Creation Flow (admin role) 

 

Application Settings Flow (admin role): 

1. Finally, while still in the administrator's session, users with this role can change application 

settings like turning on/off the ‘Agente Virtual’ or ‘Leitura Automática de Artigos’ (see 

Figure I-17 and Figure I-18). 
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Figure I-17 – Application settings screen (admin role) 

 

 

 

Figure I-18 – Application Settings Flow (admin role)  
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Student Registration Flow (manager role): 

1. The process of registering students is the responsibility of the managers. In the main menu, 

the manager has two options: ‘Aprovar’ or ‘Gerir’ (see Figure I-3). In the ‘Gerir’ option, on 

the ‘Estudantes’ tab, the manager can start by clicking on ‘Template’ to download the 

template (in csv format) for filling in student data (see Figure I-19). 

 

 

Figure I-19 – Students screen (manager role) 

 

2. On the downloaded template, the manager fills in the fields associated with each student, 

where each line represents a student (see Figure I-20). 
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Figure I-20 – Template for batch student registration  

 

3. The template is then uploaded to the platform using the upload button (see Figure I-19), 

where a modal will open to insert the file created (see Figure I-21). 

 

 

Figure I-21 – File insertion screen for student registration (manager role) 
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4. After clicking on the registration button, another confirmation modal will appear, where 

the manager will have to paste the same code that appears on the screen into the text box 

(see Figure I-22). This action confirmation appears in most of the flows carried out by 

managers and administrators to check that they actually intend to carry out that action. 

 

 

Figure I-22 – Action confirmation screen (manager role) 

 

5. Once confirmed, the students will have been registered on the platform and affiliated to 

the school of the manager who registered them (see Figure I-23). 
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Figure I-23 – Student screen after registration (manager role) 

 

6. Another way of adding students is individually via the add button (see Figure I-19) which, 

when clicked, opens a modal to manually fill in the details of the student we want to insert 

(see Figure I-24). 

 

 

Figure I-24 – Student detail screen (manager role) 
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7. At the end of this process, the manager can also search for students by name on the search 

button, filter active or blocked students on the ‘Ativos’/’Bloqueados’ button for better 

management of school accounts. The student can be blocked by clicking on the red button 

on each line for each student (see Figure I-23). 

 

 

Figure I-24 – Student Registration Flow (manager role) 

 

Class Creation Flow (manager role): 

1. Each manager who wants to view and approve the articles submitted by students must 

create a class and associate their students with their class. In the ‘Gerir’ option, on the 

‘Turma’ tab, the manager can associate the students by dragging them from the ‘Alunos 

da Escola’ column to the ‘Turma do Professor’ column. They then have to click on the 

‘Guardar Turam’ button to assign the students to their class (see Figure I-25). 
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Figure I-25 – Class management screen (manager role) 

 

2. Another option is the ‘Passwords’ option, which saves the file with all the students in the 

class with their usernames and passwords (see Figures I-26). 

 

 

Figure I-26 – Student file with passwords download result (manager role) 

 



 

121 

 

Figure I-27 – Class Creation Flow (manager role) 

 

First Login Flow (student role): 

1. At the first log in, the student has to select an avatar (see Figures I-28 and I-29).  

 

 

Figure I-28 – Student profile screen to choose avatar after login (student role) 
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Figure I-29 – Student profile screen after choosing avatar (student role) 

 

2. After entering the platform, three options are displayed, ‘Jogar’, ‘Estudar’ and ‘Gerir’. (see 

Figure I-30). 

 

 

Figure I-30 – Student menu screen (student role) 
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Figure I-31 – First Login Flow (student role) 

 

Article Creation Flow (student role): 

1. The next step is to create articles, which is started by clicking on the ‘Jogar’ option in the 

main menu (see Figure I-30), where the STOP game will be displayed (see Figure I-32). 

 

 

Figure I-32 – Stop game screen (student role) 
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2. On this screen, the student sees the letters that are in play, and these letters also show 

the percentage of progress of the approved articles written in each category for the 

current school year. Also on the same screen, the student can play the STOP game, in 

which the letters are rotating, and the student presses the STOP button to freeze a letter 

(see Figure I-33).  

 

 

Figure I-33 – Screen with the letter drawn for the stop game (student role) 

 

3. The student can play a maximum of three letters without any item being approved. To play 

a fourth letter, it is mandatory that at least one of the three letters played already contains 

an approved article. The student then clicks on the ‘Continuar’ button, which takes them 

to another screen where they select a category to work on (see Figure I-34). 
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Figure I-34 – Category selection screen (student role) 

 

4. Once the category has been chosen, the student advances to the article creation screen. 

The name of the article must begin with the letter indicated. There is no maximum or 

minimum length for the number of words in the content of the article, however, it must 

contain at least one letter as a minimum requirement. The copy, cut and paste functions 

are disabled so that students can be encouraged to write, even if they are recopying (see 

Figure I-35). As students write the article, they can also incorporate relevant images, 

sounds or videos (see Figures I-36, I-37 and I-38). 

 



126 

 

Figure I-35 – Article development screen (student role) 

 

 

Figure I-36 – Image insertion screen in article (student role) 

 



 

127 

 

Figure I-37 – Audio insertion screen in article (student role) 

 

 

Figure I-38 – Image insertion screen in article (student role) 

 

5. Once they have finished their article, students save it or submit it for approval. If it is 

submitted for approval, the article is evaluated by our AI Agent giving the student 

suggestions on the topic they are developing (see Figure I-39).  
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Figure I-39 – Chat interaction screen before submitting the article (student role) 

 

6. On this screen, the student can also write questions to the Virtual Agent, submit the article 

or exit the screen by closing the chat, returning to editing it. If the student presses the 

submit button, the status changes to ‘Em Aprovação’ and a notification is sent to the 

respective class teacher (a process we'll cover later) (see Figure I-40). 

 

 

Figure I-40 – Chat interaction screen before submitting the article (student role) 
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Figure I-41 – Article Creation Flow (student role) 

 

Article Management Flow (student role): 

1. If the article has already been submitted or saved, the student can manage it by clicking 

on the 'Manage' option in the main menu (see Figure I-30). After the student clicks on that 

option, they view a page that displays all their articles together with the current status of 

each article (see Figure I-42).  
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Figure I-42 – List screen of items produced by the student (student role) 

 

2. To help the students who may want to search on the list once it is large, they are offered 

an advanced search option (see Figure I-43). 

 

 

Figure I-43 – Advanced search screen in the list of articles produced by the student (student role) 

 

3. At the end, after the search is done, the student can click on the article of choice and view 

it (see Figure I-44). 
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Figure I-44 – Article management screen (student role) 

 

 

Figure I-45 – Article Management Flow (student role) 

 

Article Approval Flow (manager role): 

1. The moment a particular student submits an article to be published on the platform, the 

manager or managers concerned are notified to approve the article. This notification is 

only visible on the platform, via an indicator of the number of unread notifications, which 
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can be found on the bell icon in the menu bar (see Figure I-46). The notification will 

disappear when the manager clicks the ‘Marcar como lida’ button. 

 

 

Figure I-46 – Article approval request notification screen (manager role) 

 

2. Afterwards, the manager can view the article via the notification (see Figure I-46), which 

explains the article's details (see Figure I-47), or they can click on the ‘Aprovar’ option in 

the managers' main menu (see Appendix I, Figure I-3), which will take them to the articles 

awaiting approval (see Figure I-48). 
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Figure I-47 – Article approval list screen (manager role) 

 

 

Figure I-48 – Article approval list screen (manager role) 

 

3. In the article details, the manager can evaluate the title, body, and multimedia elements, 

for example, the images (see Figure I-48), the sound (see Figure I-49) and the video (see 

Figure I-50).  
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Figure I-49 – Article approval audio detail screen (manager role) 

 

 

Figure I-50 – Article approval video detail screen (manager role) 

 

4. In addition, they can also see the messages exchanged between the students and the 

Virtual Agent (see Figure I-51) and the article review requests received (see Figure I-52). 
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Figure I-51 – Article approval messages list screen (manager role) 

 

 

Figure I-52 – Article approval reviews list screen (manager role) 
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Figure I-53 – Article Approval Flow (manager role) 

 

Article Revision Flow (student role): 

1. Coming back to the previous flow, when the manager assigns a revision to them, the 

student receives an alert about it (see Figure I-54). Notifications for students are managed 

and displayed in the same manner as according to how they are implemented to 

managers, as earlier explained. 

 

 

 Figure I-54 – Article review request notification screen (student role) 
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2. The notification enables the student to view the article where they will see the request of 

the manager for a revision (see Figure I-55). 

 

 

Figure I-55 – Article review screen (student role) 

 

3. After doing the appropriate changes, the article submission process is same and passes by 

the Virtual Agent once again (see Figures I-56 and I-57). 

 

 

Figure I-56 – Chat interaction screen after revised the article (student role) 
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Figure I-57 – Revised article screen (student role) 

 

 

Figure I-58 – Article Revision Flow (student role) 

 

Article Approval Flow (manager role) – Continuation: 

5. Once the article has been improved and re-submitted by the student, the managers will 

be notified yet again for the approval of the article (see Figure I-59). At this point, the 

process can iterate as many times as the manager wishes until a final version acceptable 

for approval is obtained. 
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Figure I-59 – New article approval request notification screen (manager role) 

 

6. In our example, the manager approves the article by clicking on the ‘Aprovar’ button (see 

Figure I-60), which makes the article accessible to all students who want to read it. The 

manager can also view it in the ‘Gerir’ option of the main menu (see Figure I-3) in the 

‘Artigos’ tab (see Figure I-61).  

 

 

Figure I-60 – Article approval new messages list screen (manager role) 
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Figure I-61 – Article list view screen (manager role) 

 

7. On this screen, the manager can also perform an advanced search on the list of articles 

written by their students (see Figure I-62). The full details of the article can be viewed at 

any time (see Figure I-63). 

 

 

Figure I-62 – Advanced search of articles list (manager role) 
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Figure I-63 – Article detail screen (manager role) 

 

 

Figure I-64 – Article Approval Flow (manager role) – Continuation 

 

Article Approval Flow (student role): 

1. Once the article has passed through the approval process, the author of the article is 

credited with 100 coins in their for the fact that the article was approved (see Figure I-65), 

and this information is also sent by notification to them (see Figure I-66). 
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Figure I-65 – Coins received screen after approved article (student role) 

 

 

Figure I-66 – Article approved notification screen (student role) 

 

2. At this point, the student can view the article in the ‘Estudar’ option of the students’ main 

menu (see Figures I-30 and I-67).  
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Figure I-67 – Article list view screen (student role) 

 

3. This screen also has access to advanced search options to assist in finding articles process 

(see Figure I-68). The students can click the details of the article to obtain the final output 

of their work (see Figure I-69). 

 

 

Figure I-68 – Advanced search of articles list (student role) 
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Figure I-69 – Student's own article detail screen (student role) 

 

 

Figure 70 – Article Approval Flow (student role) 

 

Article Rating Flow (student role): 

1. In case the students’ login is not that of the authored article and in case the student has 

not rated the article yet, student can rate the article by-clicking the ‘Avaliar’ button (see 

Figure I-71). 
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Figure I-71 – Article detail screen (student role) 

 

2. A modal with 5 stars will show up over the article that the reader wishes to rate after 

reading it (see Figure I-72). After submitting the rating, the student who rated the article 

receives 2 coins (see Figures I-73 and I-74), whereas the student who was rated is awarded 

5 coins multiplied by the number of the stars awarded (see Figure I-75). 

 

 

Figure I-72 – Article rating screen (student role) 
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Figure I-73 – Coins received screen after article rated (student role) 

 

 

 Figure I-74 – Coins received screen after article rated (student role) 
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Figure I-75 – Coins received screen after own article rated (student role) 

 

 

Figure I-76 – Article Rating Flow (student role) 

 

Student Statistics View Flow (student role): 

1. The student can monitor the development of self as a writer, reader, and rater in the 

progress over a period by a very simple dashboard which indicates the total articles 

written, coins earned, ratings given and received (see Figure I-77). 
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Figure I-77 – Statistics screen (student role) 

 

 

Figure I-78 – Student Statistics View Flow (student role) 

 

Chat Review Flow with the Virtual Agent (manager role): 

1. Through the option ‘Gerir’ which is under the ‘Chats’ tab, the manager is able to view all 

the chat history between their students and the Virtual Agent (see Figure I-3). When there 

is inappropriate language, the messages are highlighted in red and moved to the top (see 

Figure I-79). The manager will open the details of the chat, confirm them and mark them 

as reviewed, to change color to green (see Figure I-80). 
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Figure I-79 – Chat rooms list screen (manager role) 

 

 

Figure I-80 – Chat rooms detail screen (manager role) 
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Figure I-81 – Chat Review Flow with the Virtual Agent (manager role) 

 

Profile Editing Flow (admin, manager and student roles): 

1. Application users can change or update their information by clicking on the gear symbol 

that appears at the top of the application. An administrator or a manager can change their 

avatar and name different from that of the one registered, however, students can only 

change their avatar (see Figure I-82). 

 

 

Figure I-82 – Manager profile screen 
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Figure I-83 – Profile Editing Flow (admin, manager and student roles) 

 

User Settings Flow (admin, manager and student roles): 

1. Also, users update their settings by choosing whether they want music, whether they want 

a voice, and if so, what type of voice (male or female) (see Figure I-84). 

 

 

Figure I-84 – Manager settings screen 
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Figure I-85 – User Settings Flow (admin, manager and student roles) 
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Appendix J – Teacher Questionnaire – Stage 1 
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Appendix K – Teacher Questionnaire – Stage 2 
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Appendix L – Student Questionnaire  
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Appendix M – Student X1 – Virtual Agent Chat 
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Appendix N – Student X2 – Virtual Agent Chat 
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Appendix O – Student X3 – Virtual Agent Chat 
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Appendix P – Student X4 – Virtual Agent Chat 
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Appendix Q – Student X5 – Virtual Agent Chat 
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Appendix R – Student X6 – Virtual Agent Chat 
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