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ABSTRACT 

This White Paper introduces four innovations that span fundamental research, accredited by 

the Portuguese National Agency for Innovation (ANI) as R&D, and have previously been 

published in multiple scientific journals and presented in distinguished conferences: 

1. Adventure-based learning architecture. 

2. Contextualized visualization and interaction of Scientific and Mathematical Contents. 

3. Advanced technological systems for digital adventure and roleplaying learning 

experiences. 

4. Liber Domus – An educational roleplaying and adventures digital game for 6th grade 

mathematics and natural sciences learning. 

Following a brief discussion of the educational theory and vision for the development process, 

these innovations will be described and detailed, giving an additional overview of the game 

design and game development interactions and processes. Additional evaluations and 

measurements of these innovations will be added to this document as they become available.  



Adventure and Roleplaying Architectures  5 

 

TABLE OF CONTENTS 

ACKNOWLEDGEMENTS ...............................................................................................................................3 

ABSTRACT ....................................................................................................................................................4 

TABLE OF CONTENTS ..................................................................................................................................5 

MOTIVATION FOR .......................................................................................................................................7 

EDUCATIONAL PERSPECTIVE ......................................................................................................................8 

HUMANISTIC THEORY AND HUMAN-FOCUSED DESIGN (HFD) ................................................................................... 8 

CONSTRUCTIVISM ....................................................................................................................................................................... 10 

EDUCATIONAL OBJECTIVES TAXONOMIES ....................................................................................................................... 11 

ATTITUDE TOWARDS LEARNING ........................................................................................................................................... 12 

TECHNOLOGY IN EDUCATION ................................................................................................................................................ 13 

GAMIFICATION AND GAME-BASED LEARNING..................................................................................... 15 

GAMIFICATION.............................................................................................................................................................................. 15 

GAME-BASED LEARNING (GBL) AND IMPACTFUL GAMIFICATION .......................................................................... 16 

ROLEPLAYING GAMES AND ADVENTURE-BASED LEARNING .................................................................................... 18 

ADVENTURE-BASED LEARNING ARCHITECTURE ................................................................................... 22 

PROBLEM IDENTIFIED ................................................................................................................................................................. 22 

STATE OF THE ART ....................................................................................................................................................................... 23 

SOLUTION DESIGN ...................................................................................................................................................................... 24 

ARTEFACT DEVELOPMENT ....................................................................................................................................................... 28 

PILOT, DEMONSTRATION, AND EVALUATION ................................................................................................................. 31 

CONTEXTUALIZED VISUALIZATION AND INTERACTION OF SCIENTIFIC AND MATHEMATICAL 

CONTENTS ................................................................................................................................................. 33 

PROBLEM IDENTIFIED ................................................................................................................................................................. 33 

STATE OF THE ART ....................................................................................................................................................................... 34 

SOLUTION DESIGN ...................................................................................................................................................................... 34 

ARTEFACT DEVELOPMENT ....................................................................................................................................................... 35 



Adventure and Roleplaying Architectures  6 

 

PILOT, DEMONSTRATION, AND EVALUATION ................................................................................................................. 36 

ADVANCED TECHNOLOGICAL SYSTEMS FOR DIGITAL ADVENTURE AND ROLEPLAYING LEARNING 

EXPERIENCES ............................................................................................................................................. 38 

PROBLEM IDENTIFIED ................................................................................................................................................................. 38 

STATE OF THE ART ....................................................................................................................................................................... 39 

SOLUTION DESIGN ...................................................................................................................................................................... 39 

ARTEFACT DEVELOPMENT ....................................................................................................................................................... 42 

PILOT, DEMONSTRATION, AND EVALUATION ................................................................................................................. 44 

LIBER DOMUS............................................................................................................................................ 45 

PROBLEM IDENTIFIED ................................................................................................................................................................. 45 

STATE OF THE ART ....................................................................................................................................................................... 46 

SOLUTION DESIGN ...................................................................................................................................................................... 46 

ARTEFACT DEVELOPMENT ....................................................................................................................................................... 48 

PILOT, DEMONSTRATION, AND EVALUATION ................................................................................................................. 50 

EXPECTED OUTCOMES ............................................................................................................................. 52 

ADVENTURE-BASED LEARNING ARCHITECTURE ............................................................................................................. 52 

CONTEXTUALIZED VISUALIZATION AND INTERACTION OF SCIENTIFIC AND MATHEMATICAL 

CONTENTS ...................................................................................................................................................................................... 53 

ADVANCED TECHNOLOGICAL SYSTEMS FOR DIGITAL ADVENTURE AND ROLEPLAYING LEARNING 

EXPERIENCES.................................................................................................................................................................................. 53 

EDUCATIONAL ROLEPLAYING AND ADVENTURES DIGITAL GAMES FOR FORMAL LEARNING .................. 54 

THE TEAM .................................................................................................................................................. 55 

SUPERVISORY BOARD .............................................................................................................................. 56 

THE COMPANY .......................................................................................................................................... 57 

PUBLICATIONS .......................................................................................................................................... 58 

BIBLIOGRAPHY ......................................................................................................................................... 59 

ABOUT THE AUTHOR ............................................................................................................................... 62 



Adventure and Roleplaying Architectures  7 

 

MOTIVATION FOR 

The research project was initiated during the COVID-19 pandemic which forced educators to 

question the structure and suitability of traditional e-learning tools to develop active and pro-

active students, bringing back the reflection about the need to reinvent education through 

hyper sensorial and gamified strategies. At the same time, existing educational tools keep 

neglecting the development of soft skills and the basic principles for global and sustainable 

development of a young student. 

This need was exacerbated by the negative impact related to the pandemic itself, with schools 

and teachers reporting record learning losses both in mathematics and reading subjects, as well 

as extremely low motivation and focus time. 

In that context, we sought to demonstrate the possible use of digital games as learning 

environments in which the player/learner could navigate, interact, and visualize educational 

contents blended with gameplay in a way that would support learning (and teaching) of 

different disciplinary subjects. Our main questions were: 

 Is it possible for a game to act as an e-learning tool? 

 What type of educational support is such a game able to provide to students? Introductory, 

advanced, complete? 

 How can a game be structured to accommodate the educational objectives set? 

 What type of game mechanisms and gameplay functionalities are required to assure that 

students get a complete and fun learning experience? 

  



Adventure and Roleplaying Architectures  8 

 

EDUCATIONAL PERSPECTIVE 

Before developing any type of solution, the educational background and theory were analysed, 

having settled on a practical and digital application of the humanistic theory of learning 

(Johnson, 2014) as well as the constructivist theory (Wadsworth, 1996) with two parallel goals: 

1. For students to reach, inside a learning environment, high levels of knowledge and 

advanced taxonomies of educational goals, increasing knowledge retention rates. 

2. Alter the posture of the student towards knowledge acquisition tasks such as studying 

and instead build a positive and motivated attitude in any type of learning. 

 

 

 

 

 

 

 

HUMANISTIC THEORY AND HUMAN-FOCUSED DESIGN (HFD) 

The humanistic theory in learning and teaching is the concept of centring the student in the 

learning experience, directly opposing the traditional model of knowledge transmission by an 

expert. Instead, it neglects results and focuses on impactful, experiential, and process-based 

knowledge acquisition (Tangney, 2014). Currently it’s considered the state-of-the-art 

educational theory by UNESCO (UNESCO, 2020). The main principles are: 

 Student choice – choice is key, encouraging and giving autonomy to students to choose 

their degree of focus and dedication in each subject. 

Humanistic Theory 

Learning Environment 

Implementation 
Mechanisms 

Autonomous, 
individual or group 

Distance or in-
person 

Digital / physical 

Constructivist Theory 

Goal 1 Goal 2 
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 Self-motivation – The more and more immersive the intrinsic motivation factors, the 

more inspired and effective are the students in the learning process. 

 Self-assessment – The student should, in any way possible, get constructive feedback 

and opportunities to try again during assessment moments (if existing), with the pace 

being defined by the student. 

 Safe learning environment – Students should feel physically, mentally, and emotionally 

safe to focus on learning. 

 Interconnect emotion and knowledge – The student’s emotional connection to the 

acquired knowledge allows the enhancement of focus and knowledge retention. 

For that reason, it’s considered best practice the development of any information system 

with human interaction to follow a humanized or human-focused design (Venable et al. 

2011). 
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1. Inspiration - In education, that means we need to assure we are producing the right 

type of solutions and educational mechanisms for the target audience, understanding 

what challenges, struggles and desires students face in each school year. It is about not 

building what we think is important for students but what they actually want, putting 

ourselves in their shoes. That way, when we build educational solutions, we are making 

sure these are real-life connected, grounded in their realities and they will be empathic 

and, therefore, more engaged and motivated. 

2. Ideation - Each game mechanism and learning moment must be worked under the 

learning outcomes from the first phase and continuous iterations should be attempted 

with students, gathering as much feedback as possible. 

3. Implementation - We put this dynamic in practice by developing in five stages: 

prototype, MVP, alpha, beta, and final versions. This means that, technically, our iteration 

with students will never end, as we will gather all positive and negative feedback for 

future versions of the game and other games to be developed. 

 

CONSTRUCTIVISM 

There are a lot of good characteristics 

that make digital games such an 

important tool in today’s education. But 

one that is particularly relevant is the 

ability to construct knowledge.  

Constructivism, a theory that originated 

in epistemology, focus on learning 

through the construction of knowledge 

and bases it on the experiences of the 

learner. 
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This assumes that students take an active role in the learning process and that students will 

acquire knowledge through active engagement with the world, such as through experiments or 

real-world problem solving. 

Learning is also seen as a social activity, something that is done through interactions, rather than 

abstract concepts. 

 

EDUCATIONAL OBJECTIVES TAXONOMIES 

This classification structure determines, in each educational moment, what is expected or 

desired that the student learns. 

This structure facilitates the 

identification and design of 

educational solutions that are 

adequate and non-redundant or 

reductive (Krathwohl, 2002).  

The more taxonomies, and the 

higher the order, are targeted in 

any given study moment, the 

more effective the learning 

session and the more lasting 

and impactful the knowledge acquired. 

Educational tools should seek to reach, in any given moment, that the student reaches specific 

learning taxonomies such as the analysis of problems, creating differentiation between subjects, 

deconstructing, criticizing, evaluating, verifying, and more important, creating, planning, and 

developing hypothesis (Anderson & Krahwohl, 2001). 

(Krathwohl, 2002) 
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However, inside a traditional classroom, several authors point to the impossibility of putting 

educational models that can reach these taxonomies due to overextending curricula, 

overcrowded classrooms, lack of teacher training, and insufficient tools. 

Naturally, one of the most prolific areas of education has been the creation of tools, both 

physical and digital, to support this so desired evolution of learning. 

 

ATTITUDE TOWARDS LEARNING 

 

 

 

 

 

 

+ 

Information processing 

+ 

Positive Emotions 
• Process (fun) 
• Perspective (hope) 
• Retrospective (pride) 

Storage / recovery of information 

Intrinsic motivators 

Extrinsic motivators 

Total Motivation 

Learning 

+ 

+ 

+ 

+ 

(Anderson & Krahwohl, 2001) 
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• The growth in usage of digital games and technology-enabled gamified tools in education 

is directly connected with the persistent search to increase motivational levels and create 

positive attitudes towards knowledge acquisition by students. 

• Several relationships have been identified between positive emotions and high levels of 

motivation with school success and reaching exceptional outcomes. Anxiety, fear, and lack 

of motivation, on the other hand, are directly linked to failure and poor results, which 

might lead to premature school dropout (Pekrun, 1992). 

• Additionally, research suggests that a positive attitude towards learning and high levels of 

intrinsic motivation led to a strong probability of higher knowledge retention rates, 

memory, and curiosity, up to 68% above normal (Duan et al., 2020). 

 

TECHNOLOGY IN EDUCATION 

Resorting to technology-supported or technology-based approaches, in the current educational 

context, is desirable, due to the extraordinary period of technological change we’re facing. But 

at the same time raises the question of 

 What is the most desirable way we’re going to teach and how are the students going to 

learn in a post-globalized and post-pandemic world? 

 

What we do know is that: 

• Schools became less desirable and considered a closed and conservative place, without the 

ability to stimulate access to hyper-sensorial sources of knowledge (Vieira & Restivo, 2014). 

• The student is becoming an ever more active agent in their own educational process using 

technologies. These must facilitate students’ ability to analyse information, solve problems, 

develop a critical mind and initiative, and communication and critical cultural consciousness 

(European Council, 2016). 
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• The new e-learning model is motivating students and teachers alike to use web 2.0 or 3.0 

tools and/or platforms, helping them promote XXI century skills (Cruz, 2019). 

• And, although this presents the ideal moment for a new hybrid model for education, 

accelerated not only by online education but also by the integration of technologies as a 

fundamental part of schools, current existing tools do not present the desired 

characteristics (Fuentes, 2020). 
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GAMIFICATION AND GAME-BASED LEARNING 

GAMIFICATION 

School’s reconfiguration must take place by using new approaches, based on an experiential 

focus and gamification pedagogy (Cruz, 2019), and favouring holistic competencies 

development, specific learning styles, and competitive and cooperative practices. This implies 

the use of didactic practices such as gamification which is defined as follows. 

 

 

 

 

 

 

With this approach, the teacher has the opportunity to utilize game elements, such as specific 

mechanics, motivation, and problem-solving characteristics, in the creation of didactic activities 

so that those can be more attractive in the eyes of their students (cf. Kapp, 2012). 

However, the teacher must apply a Human Focused Design (HFD) to the process of 

recreating educational activities, with a particular focus on feelings optimization, motivation, 

and empowerment of students (Oliveira & Cruz, 2018). 

 

 

 

 

 

Gamification 

“Technique that the teacher uses in the design of a learning activity (be it analogue or 

digital) introducing elements of the game (badges, time limit, scores, dice, etc.) and 

their thinking (challenges, competition, etc.), in order to enrich that learning experience, 

direct and/or modify the behaviour of the students in the classroom” (Foncubierta & 

Rodriguez, 2015). 
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GAME-BASED LEARNING (GBL) AND IMPACTFUL GAMIFICATION 

Where traditional and gamified digital learning tools fail, other solutions have emerged over the 

years to complement and to add to the learning experience by offering a more engaging and 

motivating experience (Nunes, 2021). 

 

 

 

 

 

 

  

Game-Based Learning 

The use of games, which can be commercial, adapted, transformed, or built and that have 

defined learning outcomes and (sometimes) create educational contexts for the purpose of 

learning and development. It is, generally speaking, a design process of games for learning 

that involves balancing the need to cover the subject matter with the desire to prioritize 

game play (Plass et al. 2015).  

Several different games, structures, and game mechanisms can be used which will impact 

game play and also the ability of transmitting, interpreting, explaining, understanding, and 

retaining information by the student using it.  

It is generally accepted that a commercial game can be used for learning purposes (e.g. 

Civilization series) but the subjects will be introductory and sometimes even misleading in 

simplification. Said commercial game can be adapted (modded, programmed, updated, etc.) 

to correct mistakes or improve on content, however, there are some limitations (inability to 

change game mechanisms and systems) that still limit its use. 

Building a game for game-based learning will improve on the ability to use specific variables 

and mechanisms unavailable otherwise, but the learning outcome is very dependent on: the 

game play style chosen (rpg, fps, strategy, grand-strategy, tps, platform, adventure/puzzle, 

etc.), on the game mechanisms included, the degree of contextualization and the structure of 

the game (how much it depends on narrative, how evolved are the characters, how much 

non-educational content is included, how open-ended and free roaming it allows players to 

be, etc.) (Nunes, 2021). 
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As mentioned, different games produce different outcomes with a significant number of 

variables to keep track of that can impact the user experience and educational outcomes. 

Several attempts made to build game-based learning experiences have resulted in weak or 

worse educational results due to its misuse. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nunes, 2021 

• Approaches such as Kahoot!, Mentimeter, Duolingo, ABC Mouse, BrainPOP, among 

others, seek the development of such an approach, but resort unnecessarily to 

these non-related mechanisms, with no bridges between gameplay and content 

and with no attempt to use HDF in their architecture, substantially decreasing any 

potential gain from it’s usage. 

• Other solutions such as Adventure Academy, Legends of Learning and PowerZ 

allow for social and/or game-like experiences in fantasy worlds, demonstrating 

some approximation to student’s motivations towards interaction and gameplay. 

However, HFD is still very limited and there are almost-to-none learning 

mechanisms incorporated and no attempt to provide educational information and 

learning in-line with formal learning curricula. This not only reduces potential 

intrinsic motivation levels as the ability to reach relevant taxonomies. 

 

 

Chou, 2016 

The superficial development of a game, or the simple usage of a game structure and 

experience in the form of mechanisms such as points, leader board, badges, among 

others, should not be attempted. In fact, using these mechanisms must be applied 

in a significant way and with the intention of motivating and creating impactful 

and fun experiences for the students. 
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ROLEPLAYING GAMES AND ADVENTURE-BASED LEARNING 

Lawless & Schrader (2010) analysed different educational tools based in games and through its 

evaluation a comparison of different achievable taxonomies was structured. They concluded that 

roleplaying games present the highest probability of, structurally, reaching higher-order 

taxonomies. 

In these games, built 

using worldbuilding 

techniques, the player 

creates unique 

personalities, which 

possess skills that can be 

improved on. During 

gameplay, the player 

roleplays as a character 

involved in adventures, 

or quests, through 

interaction, help, and 

support of characters or 

objects such as diaries, 

letters, personal items, 

consumables, etc. 

The conclusion of such adventures allows the player to improve their relationship with the 

characters and the surrounding world and narrative and receive rewards such as skill 

improvement, currency (which can then be used for the player to buy items in stores), unique 

items, equipment, etc. 

 

 

(Lawless & Schrader, 2010) 
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It also enables the player to move further into the more complex narrative and active plots, 

assuring there are additional motivations to proceed playing and exploring even if the 

previous quest was deemed boring or “grindy”. 

The closer the player is to reach the end of the game, the closer they are to reach the end of the 

storyline inside the ending that is fitting to the character they created and the type of play they 

developed inside the game. 

Worldbuilding 

“The art/task/craft of designing and representing an internally consistent and realistic setting 

for use in fiction, video or tabletop role playing games, movies, comics, etc.” – in 

Worldbuilding for Writers, Gamers, and Other Creators by Matthew Wayne Selznick 

 

“The act of creating an imaginary world.” – The Complete Art of Worldbuilding by Randy 

Ellefson. Although a simple definition, Randy Ellefson details that building an imaginary world 

may include an enormous number of elements, ranging from multiple worlds and stars, 

continents, all, and any natural geographic elements that compose them, cultures, 

mythology, species and races, fauna and flora, characters, political, social and economic 

entities and relationships, relationships, objects, magical elements and technology, which 

may span multiple centuries. 

Therefore, to introduce worldbuilding into the process of game design implies that all 

elements that are presented, and to some extent, some that the player might never discover 

or read about, are connected, logical (when compared to the rest of the world “rules”) and 

make it credible, even if not real or possible. 
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RPG are highly complex, which creates the possibility to involve the student in large and diverse 

educational experiences, including information manipulation, written and verbal information, 

decision-making, exploration, moral and ethical choices, creativity, and naturally, knowledge 

comprehension. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The investment each player puts into the game, motivated by the complex gameplay, translates 

into more study and learning time inside the game world and all its elements, reaching a 

Storytelling in Education 

“Storytelling is the vivid description of ideas, beliefs, personal experiences, and life-lessons 

through stories or narratives that evoke powerful emotions and insights.” (Zaro & Salaberri, 

1995) 

Storytelling is an important tool in teaching and in learning and has been used, in multiple 

different ways for thousands of years. Studies have shown significant benefits in its use, from: 

• Development of listening skills. 

• Acquisition of new vocabulary. 

• Development of literary competence (ability to understand and enjoy literature). 

• Increase in communication skills (as listener and as a storyteller), especially if there’s 

interaction between the two and/or if the student can determine and chose the path the 

story will take and their actions/reactions in it. 

• Increase in motivation, leading to the student’s increase in interest regarding anything 

story related, which can lead to crucial positive consequences in their learning processes. 

• Stimulation and development of imagination – Stories are, even if simply told, 

interactive. The listener is actively imagining the visual replication of the story and 

imagining details and contexts, recreating scenes and characters, which encourages 

creativity and inventiveness. 
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learning metacognition which is not only valuable but virtually impossible to obtain any other 

way (Yee, 2006). 

A very common complaint regarding GBL has been the continuous development of solutions 

whose objectives and structure are contrary to best practices, and it is considered urgent to 

revisit this practice and develop games with real educational value (Royle, 2008). 

 

 

 

 

 

  

Currently there are no roleplaying and adventures games that have 

been developed in specifically designed architecture, systems, and 

mechanisms to accommodate educational objectives and outcomes. 
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ADVENTURE-BASED LEARNING ARCHITECTURE 

PROBLEM IDENTIFIED 

 Multiple issues arise from having basic education students learn autonomously. Specifically, 

these seem to struggle with motivation and effort, which can be solved using satisfactory digital 

resources such as 3D adventure and roleplaying games (Nunes, 2021). 

 Learning through educational games is usually centred in introductory themes and support 

specific subjects and currently do not meet that criterion. 

 At the time of this project, there were no educational games or equivalent that could display any 

sort of architecture meeting that criterion, neither digital nor physical. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Questions and Uncertainties 

• Can we identify a complex and variable structure, despite non-existing pre-

conceived sets of rules and definitions, that can accommodate necessary 

knowledge transmission while maintaining a complex narrative to create an 

educational adventure and roleplaying game? 

• How will this educational framework to be designed will distinguish from 

traditional classroom and autonomous learning? Will it compromise educational 

goals and essential learning objectives? 

• How certain are we that we can reach the higher order taxonomies using such a 

framework? 

• By using narratives, and emotional and humanized elements such as characters, 

will the adventures have the necessary intrinsic value to reach high short and long-

term motivation levels? Will these non-educational moments lead to unbalancing 

of the game in all or specific areas of gameplay? 
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STATE OF THE ART 

1. Adventure-based learning experiences, dependent on the teacher’s methodologies and 

specific content, without real educational value. 

2. Educational adventure games based on social models of gamified iterations with no 

narrative and with no connection between the narrative and educational themes. 

3. Classroom experiences with adventures in physical form without significant previous 

structurization. 

4. Research suggests there might exist the possibility of a digital roleplaying game, based 

on adventures, to produce the relevant and adequate outcomes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Traditional learning 

(Classroom) 

Adventure-based 

learning 

(Classroom) 

• Teaching depends on the student’s 

attitude and the dynamic created by 

the teacher. 

• Student’s dynamics and questions 

centred in the game and not in the 

student. Questions are means not an 

ends. 

• Individualized, immediate assessment, 

focused on continuous improvement. 

Variable rewards. Negative outcomes 

are limited. 

• Focus on how students learn each 

subject. 

 

• Teaching dependent on method, 

tools, students and teachers attitude 

and dynamics created. 

• Students dynamics and questions 

depend on motivation levels, attitude 

towards learning and social 

relationships created. 

• Assessment based on tests, homework 

and projects with immediate and 

delayed non-individualized feedback, 

no rewards and variable penalties. 

• Focus on transmission, memorization 

and repetition. 
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SOLUTION DESIGN 

 General structure 

 

 

 

 

 

 

 

Each game’s set of rules and have-to’s are established and are directly linked to the 

student’s age and the subject’s theme. For instance, if the game is related to physics and 

chemistry in 9th grade, then the game will have themes and storylines related to scientific 

adventures and locations, such as a sci-fi scenario. At the same time, as the students will 

be around 15 years-old, the game structure will encourage complex autonomous 

Traditional learning 

(autonomous) 

Adventure-based 

learning 

(Classroom) 

• Tool promotes focus, autonomy, 

motivation and positive attitudes in 

students as well as introducing 

controlled, distraction/relaxing 

moments and factors. 

• Automatic and immediate feedback. 

• Humanized support for learning. 

• Dynamic and variable tool. 

 

• Efficiency is dependent on focus level, 

autonomy, motivation and attitude of 

student as well as the presence of 

distracting factors. 

• Delayed feedback. 

• Tools with little to no dynamics. 

• Supported by tutoring, e-learning 

(gamified or traditional). 

(Nunes & Cruz, 2021) 
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exploration and not too complex plots and stories and make heavy use of emotional 

content to which they can relate to. Naturally, there will also be specific rules such as 

actions, violence, and language barriers that directly or indirectly conflict with the 

educational purposes.  

 

 

 

 

 

 

 

 

 

 

Educational objectives are determined and detailed, regardless of the main subject of 

focus (e.g. Math 6th grade), regarding the:  

• Essential Learning Objectives, connected with the government’s body guides and 

instructions. 

• Detailed curriculum according to official curricular documents such as manuals 

approved for the subject. 

• Expected Learning Experiences, related to the ideal outcomes that are expected 

from a student and include soft skills and personal development goals. 

Based on that information, the game world is built as well as the game mechanisms. Both 

are developed at the same time with the previously determined educational goals, 

subjects, and outcomes to assure complete contextualization and integration. 

 

 

(Nunes, 2022) 
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The picture above illustrates an example of game world creation, which determines how 

many locations exist, which characters, items, and other interactable objects in it, how the 

player is introduced into the whole world and individualized interactions and so on.  

From that moment, individual quests are created. Below can be seen an example of the 

individual structure of adventures. 

 Individualized structurization of adventures 

Each adventure is designed through its own 

simplified game design document. These 

documents inform of gameplay 

characteristics such as quest text, characters 

that participate, game mechanisms to 

enable/build/disable, locations to use/build, 

and additional information. 

However, it has two main objectives, one non-

educational and one educational. Winning conditions for each are determined as well as 

(Nunes, 2022) 

(Nunes & Cruz, 2021) 
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individualized feedback provided by the characters or game systems, support systems, 

etc. Educationally, each adventure is also structured: 

• Duration: time spent in each quest, which is calculated by testing and reflects the 

appropriate time of “studying”. 

• Individual educational goals that are targeted. 

• Educational curriculum: To assure all curricular objectives are targeted, these are 

identified as introductory, main, and reinforcement. 

• Evaluation procedure: How the student/player will be assessed regarding the 

outcome of the educational objective. 

• Bloom’s Taxonomies: Which taxonomies we are reaching with each adventure. 

• A complete flowchart of a general framework that is used for all adventure 

design and development. 
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 Adventure design 

From the start of design, the question regarding the development of a game or any sort of 

educational experience based in adventures led to the questions: 

• What happens if the player needs to reinforce specific contents? 

• Can the player choose their adventure path? How do we assure complete knowledge 

acquisition while allowing for this type of flexibility? 

• What solution can exist if the player is “stuck” in a quest, without sufficient knowledge or 

proficiency to advance, despite all support systems? 

 

It was determined that there should be linear to 

non-linear adventure progression. Students start 

the game going through the tutorial stage (linear), 

then progress into introductory quests (mostly 

linear), then reach the main content to be learned 

(mostly non-linear), with the support of 

reinforcement quests and recovery quests 

(completely non-linear) until the revision period 

(linear). 

 

 

ARTEFACT DEVELOPMENT 

Two artefacts were developed. One physical and one digital. 

 Physical artefact – Age of Society 

The adventure-based learning architecture was implemented in a 3rd grade classroom, for 

the teaching of Mathematics and Natural Sciences with a total of 19 children. 

 
Essential 

(narrative) 

Essential 

(educational) 

Essential 

(evolution) 

Essential 

(growth) 

Optional 

(recovery) 

Optional 

(reinforcement) 

Revision Conclusion 

Lin
e
a
r 
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The game was played during four different moments for one month and the students were 

integrated into groups. 

 

 

 

The game consisted of several moments of roleplaying, inside a custom-built world and 

custom-built adventures that integrated the educational contents according to the 

framework defined. 

 

 

 

 

 Digital artefact – Liber Domus – adventure 

 

 

 

 

 

 

 

 

 

1 - Quest giver 2 - Quest dialogue 

3 - Quest notification 

4 – Quest objectives & rewards 

5 – Objective conclusion 

(Gavaia et al., 2021) 

(Gavaia et al., 2021) 
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6 – Adventure conclusion 

7 – Companion support & feedback 

8 – Educational content 

9 – Educational support during 

gameplay 

10 – Negative consequence mechanism 
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PILOT, DEMONSTRATION, AND EVALUATION 

 Both architectures were tested in pilot programs, as seen below. 

 Results are consistent with the humanistic and constructivist theories, introducing 

humanized and positive feedback and individualized learning experiences. 

 Game mechanisms are compatible with higher-order taxonomic objectives. 

 The structure is compatible with physical and digital applications. 

 Blend between ludic and learning moments integrated into narratives and adventures. 

 Can be used in autonomous learning or classroom, in one or more subject, with 

dimensions spanning from one curricular theme to a full year-long curriculum. 

 

 

  

Age of Society 

• 19 3rd grade students in one Primary School in the Oporto area, Portugal 

• 4 different gameplay sessions 

• Mathematics and Natural Science curricula 

“The integration of the video game in the classroom stimulates pedagogical and 

evaluation changes in the learning process. However, it requires a transdisciplinary 

plan based on learning by challenge in a collaborative way and technical and 

pedagogical plan to integrate digital resources.” 
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Liber Domus (classroom) 

• 30 6th graders in Oporto area, Portugal. 

• Classroom environment – 10 different groups 

• Qualitative study with semi-structured interviews 

“Digital role-play games can contribute to an increase in motivation and the 

development of collaboration, critical thinking and creativity skills, which in turn 

improve the behaviour and the involvement of the pupils at learning maths in a very 

active way. (…) Pupils value these sort of approaches (…)” 

 

Liber Domus (e-learning) 

• +400 5th and 6th graders in Oporto, Gaia, Lisbon and Amadora areas, Portugal 

• Autonomous learning from home environment – 10 different schools 

• Quantitative study through questionnaires (comparing with existing e-learning 

tools) 

• 100% of students felt more motivated (level 6-8, of which 61% felt much more 

motivated (level 9-10); 81% felt they learned faster (level 6-8) of which 65% felt 

they learned much faster (level 9-10). 97% graded the game the tool more fun to 

use (level 9-10). 
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CONTEXTUALIZED VISUALIZATION AND 

INTERACTION OF SCIENTIFIC AND 

MATHEMATICAL CONTENTS 

PROBLEM IDENTIFIED 

1. Digital teaching using a gamified approach only presents superior outcomes compared to 

traditional learning and teaching, regarding comprehension and retention, when the game 

mechanisms are acceptable. This is not the case in the vast majority of gamified or game-based 

learning solutions (Nolan & McBride, 2014). 

2. Gamified solutions, including GBL, present weak or non-existent links between the narrative (if it 

exists at all) and the educational content (Gunter et al., 2008). 

3. The degree of variation between contents inside an annual curriculum is significant, which 

prevents repetition (which is not desirable - Van Eck, 2006) and makes the whole development 

process complex and slow, which brings into question the ability to integrate those mechanisms 

inside a logical and intertwined system. 

 

 How can students visualize and interact, in a gamified or game-like fashion, with educational 

content while keeping the contextualization of the narrative and at the same time reaching the 

essential learning objectives? 

 How can we maximize the gamified moment (a.k.a. the educational mechanism) so that we can 

obtain different taxonomies? 

 How can we blend different moments and knowledge to reach different taxonomies and 

learning contexts? 

 Main objective: To create digital mechanisms that can be integrated into an individual 

learning and teaching game for science and mathematics, in 2D and/or 3D. These should 

be compatible with full support and feedback integration and flexibility regarding the 

different subjects. 



Adventure and Roleplaying Architectures  34 

 

STATE OF THE ART 

 

 

 

 

 

 

 

 

 

 

 

 

SOLUTION DESIGN 

1. We began by creating a comprehensive inventory of representations, structures, shapes, 

both physical and digital, existing, or designed for classroom or autonomous 

environments, for a specific curricular objective or equivalent. 

2. We then recreated each pedagogical practice and typified it according to guidance for a 

target audience and structured it digitally. 

3. Additionally, we analysed alternative solutions and compared them through different 

perspectives, educational goals, narrative typologies, and game moments, non-

educational objectives, dynamics, timings, educational and non-educational outcomes, 

among others.  

Royle, 2008 

• To maximize learning, designers must use different ways of presenting the same 

information. 

• Game mechanisms must relate to the authentic content (narrative, plots, stories, 

motivations). 

• The game must use authentic content in a believable scenario. 

• The game support systems (help, tips and information) should be intrinsic and 

extrinsic to the game. 

• Players should customize their character and determine their rhythm and 

direction/shape of their progress. 
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ARTEFACT DEVELOPMENT 

  

Inventory of teaching methods 

which: 

• fit the target audience 

• fits existing content 

• can be implemented digitally. 

Selection, 

contextualization, and 

non-educational 

content creation 

Evolution of Narrative 

Evolution of Educational Content according to the Curricular structure 

Game moment (Characters, Locations, Objects, emotional connection, goals, and outcomes) 

Specific educational goal, educational content, theory, examples, and applications. 

+ 

Contextualized 

Learning Mechanism 

to be implemented 

1 – Artefact design and structure 
2 - Objective identification and 

organization 



Adventure and Roleplaying Architectures  36 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PILOT, DEMONSTRATION, AND EVALUATION 

The entirety of the contextualized educational mechanisms was integrated into the digital game 

Liber Domus. In total: 

• More than 57 educational objectives and the total amount of essential learning goals for 

mathematics and science in 6th grade were implemented through game mechanisms. 

• 16 completely new and innovative mechanisms were developed, including 10 with 3D 

capabilities, and of which, more than 40 different variations were produced. 

• 26 adapted and contextualized mechanisms were produced, including more than 70 

variations, including the 3D adaptation of 20 mechanisms. 

• 6 contextualized existing mechanisms. 

 

3 – Curricular analysis and defining educational 

goals 

4 – Artefact development & implementation 
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Outcomes 

• New learning mechanisms for classroom teaching, classroom learning and 

autonomous learning, which can be contextualized into new scenarios and narratives, 

and which can be implemented in a group or individual context, with or without the 

support of the teacher. 

• Visualization and interaction mechanisms for mathematics and science content that 

can be flexibly used between the 3rd to 6th grades and are compatible to internal or 

external adaptation. 

• Flexible programming which allows for web, windows, iOS, OsX and Android 

implementation. 

• Fully integrated learning support and feedback systems. 
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ADVANCED TECHNOLOGICAL SYSTEMS FOR 

DIGITAL ADVENTURE AND ROLEPLAYING 

LEARNING EXPERIENCES 

PROBLEM IDENTIFIED 

1. The development of educational games is slow and complex. There’s a clear gap 

between developers and educators and an inherent struggle to understand each one’s 

role. This degree of complexity leads to insufficient or unexpected/undesirable 

educational outcomes (Hartt et al., 2020). 

2. There’s a clear need for optimization of the game design and game development 

processes when it comes to educational purposes, despite software advances, which 

results in very low efficacy (Hirumi & Stapleton, 2008). 

3. The traditional development of educational content and gamified educational 

mechanisms does not allow for the required integration level for an educational 

adventure game, resulting in low immersion and low motivation levels (Kiili, 2005). 

 

 How can we create comprehensive systems for pedagogic agents? 

 Is it possible to integrate all pedagogic required systems, including support, without changing 

the core architecture of the game? 

 Can we integrate into the development phase educational and non-educational content? 

(example: Rewards in the form of game lore and an educational book in the inventory) 

 How can we build digital systems that enable the development of educational adventure 

games, based on best practices and that allow a facilitated production with educational 

contents and mechanisms integrated? 
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STATE OF THE ART 

 

 

 

 

 

 

 

 

 

 

SOLUTION DESIGN 

 Example of a system design – quest system 

 

 

 

 

 

 

 

 

Kiili, 2005; Hirumi & Stapleton, 2008; Nunes & Cruz, 2021; Nunes et al., 2022 

• An educational adventure game should have all the required systems as a traditional 

roleplaying and adventure game, apart from non-acceptable content. 

• Pedagogy must be integrated into the educational game architecture. 

• The game must be adapted to allow full learning and full educational support of one 

or more subjects. 

• Repetition, comprehension, and reinforcement must be promoted. 

• Content creation should be facilitated as so the pedagogic agents can comprehend 

and collaborate in the development process. 

• Systems developed must display the required flexibility to adapt to different 

educational content without the need to produce new. 

Is quest giver? 

Location X 

NPC Y 

Yes 

No 
Normal dialogue 

options w/tiers 

Quest dialogue 

options 

B 

Quest objectives 

Companion 

D 
Normal dialogue 

options w/tiers 

Player 

Additional NPC 
Additional 

locations 
C 

Quest conclusion 
Reward and 

additional E 

1 

2 
3 

4 

5 

6 

7 8 

9 

10 

A 
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Description of a regular quest system: 

The player travels to a location (1), and interacts with a character/NPC (2)*. Under 

determined conditions (the player has a certain item / has completed a previous required 

quest / has a specific level / has a certain stat level / has a certain equipment / no 

conditions), the NPC will give out a quest, which the player is required to accept or may 

decline to do so (3). Dialogue options vary according to each choice as well as other 

elements (e.g., if the player successfully completed a quest for a personal enemy of the quest 

giver, then the quest giver may reply a specific answer “you helped my enemies and 

therefore I will require assistance but only because I have no one else to turn to.”). 

The player then receives the quest objectives and may or may not interact with the 

companion (if it exists) for additional help, information, support, items, etc. (5). Then each 

objective is concluded (6) by interacting in different locations (7) (if required, some quests 

might not request this) and/or different NPC (8) (if required, again, some quests might not 

request this). By completing all quest objectives the player then travels back to the quest 

giver and completes the quest (9), receiving the rewards** and any additional information 

that might be useful for the player. 

* Sometimes quests can be given out by interacting with certain objects or simply reaching said location, but for 

the sake of simplification, we will only present the example of interaction with NPC.  

** Rewards can take the shape of: currency, items (permanent, degradable, special or consumable), equipment 

(useful or cosmetic), experience for levelling up, experience for stats improvement, lore, new quests, among other 

options). 
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Every system design follows the same logic, as long as it’s accommodated inside the game 

architecture. As we can see in the diagram below, not all systems are desired for educational 

purposes, being omitted from gameplay.  

• Although those aren’t mentioned directly in this section, UI adaptations are also done to 

accommodate the educational nature of the game to assure full contextualization. 

 

 

Educational Adaptations: 

 A → Quest giver can provide educational introductory information while providing quest 

details and, if introduced through backstory and lore, it can help the connection between 

educational and non-educational content. 

B → There is, inside the dialogue options and the quest information, educational details 

that can be given, such as tips, diagrams, and other information to support the 

educational success. According to performance from the player, the feedback given is 

immediate and provides additional support, motivational dialogue or even additional 

tools. 

C → The player can additionally be given information during the execution of objectives, 

such as a question mark with full educational information, as well as inventory items such 

as a book which contains details, simply contextualized or fully integrated into the 

narrative, to support learning. 

D → The companion has the function, inside the normal dialogue options which usually 

accompany information regarding the quest, to provide additional tips, indications on how 

to complete the quest or specific objectives. 

E →The quest completion may also provide the player with additional educational 

information for a consequential quest or as a reward to the player (e.g. a tip book to learn 

functions). 
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ARTEFACT DEVELOPMENT 

 

 

Continuing the example of the quest system above, each system is programmed to easily 

produce new or adapt existing quests and implement those inside the game, with the main 

concern being guaranteeing the narrative and existing backstories, and plots keep their logic 

and timeline unbroken. 

 

 

1 – Quest system implementation 2 – Character interaction system 
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3 – Educational Support System #1 

4 – Dialogue System 

5 – Educational Support System #2 
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PILOT, DEMONSTRATION, AND EVALUATION 

Several main systems were developed into a prototype alongside 4 initial quests, completed in 

June 2021 and tested in 4 different school districts between July and September 2021. 

The outcome was presented in two different reports for internships for the Degree of TSIW 

(ESMAD – IPP -Porto). Implementation was a success and further systems were developed to a 

total of 16, which include: 

• Dialogue and dynamic NPC interaction system 

• Quest system 

• Companion 

• Financial and currency system (including shops) 

• Dynamic inventory and items system 

• Statistics and stats 

• Notifications (soft & hard, intrusive and non-intrusive) 

• Map and navigation system 

• Character equipment 

• Character creation 

• Crafting and repairing items 

• Book and adventure support (integrated into the mechanisms) 

• Free-roaming adventure choice through quest-board 

  

Example of Quest System with free-roaming options 
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LIBER DOMUS 

PROBLEM IDENTIFIED 

1. The educational game development based on roleplaying/adventure structure, in 3D and 

for any degree or subject inside the formal educational system and complete educational 

support has never been attempted previously (Nunes, 2021). 

2. Using 3D tools inside the classroom that can truly support formal teaching scenarios are 

not gamified. 

3. There are no tools that integrate and contextualize learning nor focus specifically on 

improving motivation and learning/teaching capacity, with existing solutions presenting 

trade-offs between the two. 

4. The full development of games that do not neglect gameplay and motivational 

mechanisms with the required educational support for a full understanding of any 

subject is deemed too expensive and time-consuming to be viable. 

5. There are significant barriers to using digital games inside a classroom: 

a. Financial costs. 

b. Access to required hardware and compatibility between platforms. 

c. Standardization or generalized acceptance of a teaching methodology. 

d. Technological skills of teachers. 

e. Game efficiency in comparison to traditional resources. 

f. Teacher/student motivations, attitudes, and beliefs regarding the game capacity. 

6. Additionally, there are also barriers to using digital games in autonomous learning: 

a. Financial costs. 

b. Access to required hardware and platform compatibility. 

c. Motivations, attitudes, and beliefs from students/parents regarding the game 

capacity. 
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 How can we build a 3D adventure/roleplaying game that can support full-scale year-

long learning, aligned with the formal educational and pedagogical goals for 

mathematics and science 6th grade? 

STATE OF THE ART 

The state of the art was extensively explored in the previous innovations and is intrinsically 

connected to it and therefore will not be detailed here. 

SOLUTION DESIGN 

 

The game was developed following a significant 3 month period of worldbuilding and narrative 

writing, alongside game design elements and instructional design to assure a complete 

connection between all elements of the game, non-educative (narrative and gameplay related) 

and educative.  

 

From Nunes (2021) 

Examples of concept art for narrative building 
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We followed the RETAIN model, Level 3, meaning the game design successfully attempted a 

design of a digital world in which learners “imagined” lives could be played out through 

characters and a variety of themes. 

 

 

 

 

 

 

 

 

 

Narrative, backstories, and plots were designed to assure not only mental but emotional 

connection between the player and the characters (including the main character, companion, 

and NPC). 

All story-related and educational-based content was contextualized for 6th grade students (ages 

10-11) according to their emotional, social, and personal expected growth levels and themes to 

which they would feel connected to. 

Emotional development and connection inside the game followed the Story Beats (see Robin D. 

Laws “Beating the Story” and “Hamlet’s Hit Points”) methodology. 

 

 

 

From Gunter et al. (2008) 
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ARTEFACT DEVELOPMENT 

Artefact development took place between March-2021 and July-2022, with the following steps: 

 Prototype Development – March-2021 until June-2021 

 Prototype testing – July-2021 until September-2021 

 Alpha version development – October-2021 until December-2021 

 Alpha version testing – January-2022 until March-2022 

 Beta version development – January-2022 until April-2022 

 Beta version testing – April-2022 until June-2022 

 Final version development – May-2022 until July-2022 

From Robyn D. Laws “Beating the Story” 



Adventure and Roleplaying Architectures  49 

 

 

 

 

 

 

Example – Quest related to data-analysis section of mathematical 

curriculum 

Example – One of many books written for the game lore & 

educational content 

Example – Quest integrating both mathematical & scientific content 
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PILOT, DEMONSTRATION, AND EVALUATION 

The game was extensively piloted, and feedback and iterations were continuously obtained 

during the development stage (prototyping, alpha, and beta versions). 

Currently the game is ready for market and results are being consolidated and scientifically 

expanded through the Schoolers & Scholars ongoing research project. 

Example – Companion system 

Example – Mathematical game mechanism to unlock reward chest 

Example – Adventure development 
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The game structure has presented itself to be: 

• Flexible – allowing the introduction, replacement, and elimination of quests to adjust to 

curricular needs and modifications. 

• Adaptable – Translations of the game are expected to take up to three months (1 translator) 

and curricular adaptations between 3 to 6 months (1 educator), demonstrating the system’s 

and the game engine’s ability to be introduced to any school curriculum and national 

educational programme. 

• Cost-efficient – The entire process was developed with an average of 5 people working on it, 

which is considerably efficient compared to traditional e-learning development or game 

development teams. 

• Scalable – The game span three additional educational tools: 

o Teacher’s Version – A specific game version that keeps the contextualization but 

removes time spent during adventures and uses replayable and randomized 

mechanisms, allowing for the game mechanisms to be used inside the time and 

classroom constraints. 

o Multiplayer Version – For specific events such as Math Olympics, classroom 

competitions, and cooperation moments, and school-wide as well as national-wide 

events related to science and mathematics, using the same contextualization and open 

world scenarios as the original game. 

• Cross-platform – The game was developed in a flexible engine, allowing it to be playable on 

a computer and tablet and across different devices with the same character and progress 

through cloud saving.  
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EXPECTED OUTCOMES 

Each innovation has specific outcomes, existing and expected. In this section we will focus on 

expected outcomes that can be delivered by Kendir Studios or any other educational technology 

studio/company/research centre. This list serves to highlight the potential applications and 

impact we expect to reach, in the short or long term, but serve, by no means, as an exhaustive 

catalogue. 

 

ADVENTURE-BASED LEARNING ARCHITECTURE 

 The architecture proposed in this White Paper serves as an example of the use of elements such 

as roleplaying, roleplaying-related mechanisms, storytelling, and worldbuilding-related 

mechanisms in a formal classroom environment. 

 These elements do not possess, on its own, enough educational importance to be implemented 

without educational content. However, the depth and number of educational moments, 

mechanisms and content used will be left to the objectives defined by the teacher. 

 Nevertheless, it is important to signal the expected outcomes of each of these elements, either 

used inside a digital or physical game developed. 

 Properly contextualized and intrinsically related with content, storytelling, alongside the use of 

dramatic tension, can improve the learning environment, improve desire to acquire knowledge 

(Gunter et al., 2008), affecting motivation, curiosity, and emotional attachment to the content 

(Malone and Lepper, 1987), which in turn improves knowledge-retention rates by helping form 

memories (Duan et al., 2020). 

 Worldbuilding elements, from narrative-related, to visual content, and (if implemented) even 

audible elements such as specific environmental and action-related sounds and voices 

(including accents), and a particular care for narrative contextualization of all elements has been 

proven to improve immersion, increase engagement, and introduce to players ideas related to 

experimentation and speculation, crucial to improve critical thinking (Roine, 2016). 
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 Roleplaying elements, such as having students playing out a character (or several), which has 

different, flexible, evolutive, and customizable personality, skills, traits, strengths, and 

weaknesses tends to result in significantly higher immersion levels when connected to any type 

of activity. This means that it can create less friction between leisure and study moments, 

resulting in longer study periods, and higher concentration levels and knowledge absorption 

rates (Brom et al., 2016; Nunes, 2021). 

 

CONTEXTUALIZED VISUALIZATION AND INTERACTION OF SCIENTIFIC AND 

MATHEMATICAL CONTENTS 

We expect these mechanisms of interaction and visualization can be scalable, expandable and 

re-used in several other digital 3D applications for learning. 

Each developed mechanism is, in our perspective, an additional tool to make digital 

environments not only a place for students and teachers to meet remotely, but also make full 

use of technology to better understand how anything works. 

It is our understanding that without the contextualization of these mechanisms, any attempt to 

develop an educational digital environment will result in novelties without any real educational 

purpose and impact on students. 

Additionally, it is also understood that the development of said mechanisms must always 

attempt to replicate reality in terms of physical structure and characteristics, and its 

normal behaviour in real life, including all types of interactions. Therefore, the use of 

pixelized, low-poly or otherwise simplified visual effects should be avoided, and if it cannot, 

should not, in any way, replace the accurate representation. 

 

ADVANCED TECHNOLOGICAL SYSTEMS FOR DIGITAL ADVENTURE AND ROLEPLAYING 

LEARNING EXPERIENCES 

The development of these systems will serve any future game development efforts by 

reducing the time-constraints and costs related to game development. All of the systems 
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developed can be re-used for several different applications, from gamified to non-

gamified applications, new game-based solutions based or not on rpg/adventure 

structures as Liber Domus or otherwise. 

We expect these systems to continue being updated and improved to facilitate back-end 

implementation of new games, game scenes, adventures, and game mechanisms with 

educational value, and therefore help bridge the gap between game development and 

educational instructional design. 

As we continue research and development, we also plan to develop further systems to 

complement the different ways students can access and use educational support and 

content. 

 

EDUCATIONAL ROLEPLAYING AND ADVENTURES DIGITAL GAMES FOR FORMAL 

LEARNING 

We believe that Liber Domus is but a first step towards what we consider an evolution of the e-

learning traditional (and gamified) e-learning system. 

Both for learning and teaching, digital environments in the form of a game, which creates 

context, scenarios and are fully equipped to support teachers with tools and students with 

learning mechanisms, cannot be more perfect in the absence of correspondent physical 

solutions. 

It is expected that this game is improved on by further games, both nationally and 

internationally. Indifferently from graphic improvements, story and educational content, 

developed in the way of adventures and roleplaying experiences for students will always possess 

the impact seen previously and it can be assumed that it will take learning outcomes, motivation 

and knowledge retention to levels never seen before. 
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3D & Animation Designer 
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Mário Cruz 
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Ricardo Queirós 

Teacher at ESMAD – IPP, Researcher at INESC TEC Porto, Coordinator at PORTIC, PhD in 

Computational Sciences 

Mário Pinto 

Teacher at ESMAD – IPP, Researcher at INESC TEC and uniMAD, PhD in Computational 

Sciences 

Rui Rodrigues 
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THE COMPANY 

Kendir Studios is an educational game and digital learning environments studio that 

spun from a research project initiated by iNED – Centre for Innovation in Education, a 

research centre in the School of Education from the Polytechnic Institute of Porto, 

Portugal. The main concern of the research project named Schoolers & Scholars was to 

answer, through state-of-the-art analysis, how to fundamentally alter the architecture 

of remote learning for students in the basic levels of the formal education system 

(ages 8 to 15) to improve outcomes and the learner-content relationship. 

The main objective of the company is to, therefore, develop digital game-based 

educational content that is structured according to best practices determined and 

fundamental and experimental research developed. We can divide this main goal into 

three development focus areas:  

 

 

  
Research & Development 

• To create innovative solutions for 

educational contexts that solve 

educational problems by using 

virtual environments. 

• Develop digital gamified 

mechanisms that allow for a full, 

stronger and quicker 

comprehension by students. 

• To keep pushing the boundaries of 

best practices regarding 

gamification and game-based 

learning theory. 

Knowledge 

• Allow students to reach new 

learning methods unreachable 

through traditional teaching. 

• To give teachers & schools 

practical, effective, and simple but 

efficient tools to support classroom 

teaching. 

• Connect students and teachers 

from different geographies through 

virtual worlds. 

• Use Big Data to continuously 

improve our understanding of how 

the student learns. 

• Create gradually and progressively 

more complex and advanced digital 

worlds that allow students and 

teachers to explore de facto worlds, 

breaking any existing barriers to 

learning, iteration, and immersion. 

• Expand all possible scenarios for 

exploration, comprehension and 

usage of narratives, including 

giving students the possibility to 

create their own. 

Focus & Motivation 
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