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The research group Sociedade em Rede (Network Soci-
ety), at UNEB, has been carrying out research using
Design-Based-Research – DBR since 2010 in Brazil, which
characterizes it as one of the pioneers in the use of devel-
opment of such methodology in Brazil. This article presents
the development of one of the solutions that we have been
working on and developing with DBR since 2012. It is the
DBR development of the use of an educational RPG digital
game for training the Polícia Militar do Estado da Bahia –
PMBA (This is the name of an institution. The Translation
into English is: Military Police of Bahia State. We will call it
PMBA from this point on). We present this development in
three phases, which we interpret as three major, more com-
prehenvsive DBR cycles, carried out by three doctoral stud-
ies, respectively by Josete Ribeiro, Nívea Rodrigues, and
Igor Urpia, who followed each other in developing the ap-
plication in focus. Each doctorate, or more comprehensive
cycle, was in turn composed of its own DBR development
cycles, of its parts in the proposed solution. We thus
present not only the DBR research, but a proposal for or-
ganizing the work carried out from doctorates and the learn-
ing communities involved, in smaller internal cycles of each
doctoral research, interrelated by a broader research prob-
lem, which integrates them into the main proposal of DBR.
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1 This is the name of a research group at the university. The English trans-lation is: Network Society, Culture Plurality and Educational Digital Contentsof University of Bahia State – UNEB.

Educational Digital Games RPG:
Development of applications of public
security forces with design-based
research - DBR
Alfredo Eurico Rodrigues Matta, Josete Bispo Ribeiro, Emanuel do
Rosário Santos Nonato, Igor Bacelar da Cruz Urpia, Nivia Bomfim
Queiroz Rodrigues

Introduction
The research group Sociedade em Rede, Pluralidade Cultural e Con-teúdos Digitais Educacionais of Universidade do Estado da Bahia–UNEB 1 has been developing applied research work since 2010. Theeducational approach is social constructivism, according to Vigotski(2021) and Freire (2005), which assumes, in short, that the teaching-learning process is a collaborative achievement of involved subjects,and with a focus on mediating relationships between them, on theircommon needs. The various projects we develop are considered asDBR cycles of developing our knowledge and proposals for the appli-cation of social constructivism.
In this work, in order to show the functioning of our research group inits use of DBR in the development of applied research, we will present,descriptively and analytically, the following problem:
What applied educational Digital Role-Playing Games (RPG) solutionis suitable for carrying out the formation and training of PMBA se-curity forces?
For this purpose, we will begin by analyzing the general design of theDBR that we carried out in our research. Next we will present the de-velopment of the 3 doctorates articulated by the problem presented,and in this way our work with DBR and the result of the developmentof this digital game.

How we use DBR: a methodological explanation
It was in 2010 that we woke up to the study and adoption of DBR asan applied research methodology. Since then we began to deepenreadings and debates, which took place mainly with the influence ofauthors such as Reeves (2006), McKenney, Nieveen & Van den Akker(2006), McKenney & Reeves (2012) and Plomp & Nieveen (2010),among others. Following the influence of these readings, we produced
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our own studies on the methodology, the first in 2014 (Matta, Silva &Boaventura, 2014), and the main one, a book in 2018, an expandededition, from previous work by Plomp and Nieveen (Plomp, Nieveen,Nonato & Matta, 2018). We have worked with DBR as a methodologyfor investigation and consequent construction of scientific, practical,applied solutions, capable of mediating the needs of the involvedpractice community, which includes university researchers. In accor-dance with our approach, we use DBR which is the main feature,present in our research:
We mainly use aspects capable to lead a practical educational inno-vation that includes five fundamental features:
1. Theoretical and design-oriented: We consider theoretical-concep-tual bases that lead the development of the proposed educationaldesign. This association of concepts and theories is used as a frame-work for the practice and the research purposes, and it can be adaptedand improved by its implementation.
2. Implemented and results-oriented: We aim to develop and imple-ment practical results, such as instructional aids and educational poli-cies, that respond to the educational and community needs, as op-posed to methods more isolated or only theoretical.
3. Collaborative: We encourage an engaged integration between re-searchers and participants by focusing on a collaborative structure ofimplementations, with the commitment of teachers, students andother people involved, and ensuring that the results are approved incontext.
4. In accordance with the context: A methodology needs to be in apermanent interaction with the context in which it is being imple-mented, by adjusting the implementation according to feedback andemerging needs. Thus, researchers must take into account the issueson educational environments and the interaction between theory andpractice.
5. Repetitive: We also adopt continuous stages of development andrefinement, where each interaction allows for adjustments based onfeedback and obtained results in each previous stage. This ensuresthat these practices can be enhanced and adapted continuously. Inaddition to these main topics, the approach esteems the aspect ofcontextual replication and not only a common generalization andsuggests that the proposed solutions can be adapted in different con-texts with new stages of validation, as described in documents ana-lyzed.
We develop our DBR surveys in the following four phases:
Phase 1 – Seeking an understanding of the contextuality of the sub-jects involved in the proposed research. When seeking to understand,as much as possible, the complexity of the relationships between thesubjects involved in the practical solution to be constructed throughDBR. The subjects involved are both the university's research team
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and those participating in the community, its culture, its historicaldeterminations, and most importantly its social tensions. A historical-dialectic investigation that interprets the needs of the subjects in-volved, giving them legitimacy for dialogue.
Phase 2 – Proposal of conceptual, theoretical and knowledge artic-ulation capable of providing a basis for designing the modelingand/or design required by the proposed applied research. Phase inwhich potential references for content, strategy and material andpractical support are gathered by researchers and the community,which will be taken to the organization and planning of modeling theproposed product/solution/practice. We emphasize that the entireconceptual discussion requires validation from the collective involved.
Phase 3 – Modeling and production of the required product/solu-tion/practice. It consists of developing the practical solution itself.Based on the conceptual proposals to be adopted, found in Phase 2,and taking into account the context analysis carried out in Phase 1,also the dialogue between all those involved, we are up to start theelaboration and modeling of social technology, from the digital arti-fact, applied mediator of the concrete intervention proposal to themoment dedicated to producing the desired applied practice.
Phase 4 – Cycles of improvement, evaluation, analysis and newproposition. Focus on developing doing, not knowing. The purpose tocontinually refine the proposed practical solution, evaluate and im-prove according to the participants. The proposed solutions will al-ways be unfinished and dynamically linked to their successful appli-cation. The purpose is to enter into a process of continuous improve-ment, at each practical cycle and depending on evaluations. The fourthphase establishes the return cycle to the first phase, and the se-quences of context redefinition, review of conceptual articulation,and development of modeling and practice.These features have been worked on since 2011. They came out fromthe need of developing educational digital tools for many fields ofimplementation; they evolved as a social technology to the extentthat our DBR implementations, from the outset, have always aimed toenhance and lead an implemented investigation in community part-nership and collective authorship. The mentioned features are theresult of more than a decade of research and have resulted from di-alogues and stages of implementation of DBR that we have carriedout in partnership with many popular communities which were ca-pable to teach us and refine our own methodology development pa-rameters.The research we carried out on the construction of an educationalRPG digital game practice for the PMBA will be presented with thisDBR model. It was a game produced for public safety education andpolice training, and which continues to be developed, as correspondsto the DBR methodology.
Educational RPG Digital Game for PMBA: proposal andcontextuality3.0
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2 This is the name of an institution. The translation into English is: MilitaryPolice Academy of Bahia State.
3 This is the name of an institution. The translation into English is: TouristicPolice Battalion. We will simply call it BEPTUR from this point on.

The development of the educational RPG digital game for the PMBAwas applied research that we began developing in 2012.
Between 2010 and 2015, our research group coordinated the trainingcourses for PMBA officers, thus having access to analyze the manydeficiencies that existed in police training carried out by the AcademiaMilitar de Polícia do Estado da Bahia2 (Universidade do Estado daBahia, Polícia Militar da Bahia, 2011).
We noted the difficulty of the Bahia State police in organizing theirtraining processes taking into account the complexities of social re-lations in the state's society, the history of the corporation and thechallenges of the policing profession. Based on this observation andthe initial dialogue with those involved, the PMBA, its command, thecommand of its teaching sector, contact with officers and soldiers,and even the daily dialogue with the actions of police officers andtheir relationship with the community, we aimed to develop an ap-plied research problem focusing on the development of pedagogicalpractices for the training of police officers.
PMBA's action is very comprehensive. It was necessary to choose asection to build our educational proposal. The state of Bahia is famousfor its tourist attractions, historic center and popular festivals. One ofthe PMBA's most important demands is policing related to tourismand tourists as well as the related policing of major events, the ex-treme peak of which is Carnival, which easily brings together 1 millionpeople, including tourists and Bahians. On the other hand, we hadalready been working with the production of educational RPG digitalgames since 2007 (Cabalero et al., 2011) and we realized that it couldbe an important contribution to this demand. Our research problemwas born, triggering the process, which we present below:
How can a proposed pedagogical application of the Educational Dig-ital RPG game, structured for the simulation of public security inci-dents, enable the training of professional practices in military policeofficers of the Batalhão de Polícia Turística – BEPTUR3 of PMBA?
This was the research problem that fueled the 5-year research work,between 2011 and 2016, which led to Josete Bispo Ribeiro's doctor-ate, initiating the use of the DBR methodology to carry out the appliedstudy.
Before presenting how the four phases of research were conducted inthis work, it is necessary to understand how our research group hasdeveloped the work from carrying out doctoral research. The re-searcher who is doing his doctorate becomes the protagonist in or-ganizing the engagement of all others involved. Furthermore, he is theone who centralizes the agenda of meetings and events, and will al-
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ways be the one who will create the document that will be the re-search report, and which will also be his/her doctoral thesis.
Josete Bispo Ribeiro, coordinator of the postgraduate program fortraining PMBA officers, with vast knowledge of the institution and itsdemands, was the one who took over this coordination of DBR re-search actions at that time. We set out to carry out DBR researchwork, phase by phase.
The first phase involved contextualizing the institution, its historicalsignificance, institutional strengths and weaknesses. According to ourDBR approach, this phase is essential as it not only allows us to un-derstand the field of application of the designed solution, but alsoguides those involved to a position of collaboration and greater di-alogue and mutual recognition of dialogue. This exercise of interpret-ing the context, with all the references consulted, description of di-alogue procedures and collective validation, which generated thecontext described below, can be consulted in the doctoral thesis thatwe referenced, and is in an online repository (Ribeiro, 2017, pp. 29-45). Here we will focus on presenting the results of the discussions,their main contributions, and legacies for the next research cycles.
About the context of the PMBA: Studies pointed to a centuries-oldinstitution. The PMBA had its origins in the 19th century, shortly afterBrazil's independence in Bahia, more precisely in 1825. Until then,even in the long colonial period, Bahia had always been policed bymilitary forces of the monarchy, or by private militias. These forceswere very focused on maintaining the slave society inherited fromcolonization, and had the practice of persecuting popular people,mainly black people and the submission of the large number of en-slaved people.
A society whose main criterion for dividing social classes was the dif-ference in skin color, with black people, in addition to being subjectedto slavery, always persecuted, even when free, and were consideredinferior citizens. The Military Police that was born, initially, was anextension of the practices of subalternization and subordination ofthe lower classes, mainly slaves. It then operated with a practice offavoring the privileged, and explicitly defending the ruling classes oflarge landowners and large traders.
A police force accustomed to defending the privileges of a seigniorialsociety. Of course, in addition to this task of maintaining the seignio-rial social order, the PMBA also policed the streets, participated ininvestigations and worked for security that enabled the functioning ofsociety, but always with respect for the privilege of the lords.
In 1889, with the Proclamation of the Brazilian Republic, the PMBAbegan a long journey towards becoming a citizenship protection po-lice. Society does not change overnight, and the same police officerswho defended the privileges of masters, and persecuted slaves andblack people before the Republic, were now on the streets seeking tobe a citizen police. What was a mission during the empire, defendingprivileges, became a distortion. There have been decades of need for
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a more professional police force, focused on maintaining an orderlyand civil society.
Only almost a century later, in 1988, did the PMBA explicitly move toimplement human rights as the basis of its operation. The difficulty ofa police heir to all racial discrimination typical of slavery, in order tobe able to implement a practice of respect for human rights and cit-izenship in society became increasingly evident due to the presence,even in the 21st century, of massacres, mainly of black people, manyinnocent people, as well as in the form of approach on the street,among other practices.
Our practice of context analysis is completed with the involvement ofthe community that we call those involved. When sharing what wewere interpreting with the corporation, not only did they confirm thatthese were the difficulties in their context, but they added that the so-called POP, Standard Operating Procedure, which PMBA uses, wasmade for the state of São Paulo, which has another reality, more ur-ban and with a more modern social structure. To make matters worse,POP is not accessible on the Internet. That is an additional issue forpolice officers’ training, which is already involved in a historical con-text with lordly roots.
The police officer community said there were other incompletesources of information: a Police Boarding from PMBA and subjectprograms from Police Academy training courses. Neither of them wascomplete.
Therefore, there are three sources of information and standardizationof police procedures, diffuse and difficult to access and consult. This isto police a population of twelve million inhabitants, distributed inlarge cities, favelas, rural environments, natural environments, in astate with 500 thousand km², which is still heir to old manorial rela-tions, with their privileges and racial, religious discriminations andothers. And this is by trying to organize in a civic, republican way, andin defense of human rights.
We also add that Bahia is a tourist state that receives thousands ofvisitors every year and that policing this activity, in this situation de-scribed above, is the professional task that we would like to improve,based on the practice of police education that we planned. Thus, thecontextual Table 1 is presented below;
Table 1
Summary of the contextual analysis of the Bahia Military Police(PMBA)

Manorial Heritage: defense of privileges and attacks on current subordinates, including racistpractices.Need to carry out citizen policing and respect human rights.Need for professionalization of the police.Organization of guidance documents and standards that are dispersed and difficult to access.Not always consistent with the context.
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4 This is the name of an institution. The translation into English is: NationalDepartment of Public Security.

Need for intense tourism policing in the midst of this reality.
Source: Ribeiro (2017, pp. 41-45)
This table shows the social-historical profile of interpretation of thePMBA context which we would take to understand the police appren-tices for whom we designed the educational digital games.

Defining modeling concepts and first application cycles
In Phase 2, it was time to focus on the analysis and definition of con-cepts to be used in modeling in the next phase, Phase 3. Over theyears of applying DBR, we learned that Phase 2, conceptual articula-tion, is better structured. when we develop it in three blocks, or di-mensions. We can present these three dimensions in the form of threequestions; at the same time we will present the answers given for thedevelopment of our digital pedagogical game in focus.
The first question refers to the content of what will be modeled. Whatis the content, what is the object of the purpose for which we areplanning the practical solution to be built. In the case of the digitalgame we developed for PMBA, the question will be:
What content do you want to pass on to the projected education sys-tem?
The problem constructed indicated that an educational digital artifactwas being modeled. Every educational system needs to have content,a subject that must be delivered and organized didactically so that itis possible to learn the desired skill. The purpose of the project was tobuild a digital game capable of carrying out a learning procedure onthe skills and competencies of the work of military police officers onthe Standard Operating Procedure and Approach Manual, and othercontent of police action. As the project was centered on the touristpolicing troops, in addition to the manuals and procedures, practicesand cases recorded by the BEPTUR were considered.
The discussion about the content to be considered was fueled by thesurvey of the scattered sources mentioned. As indicated by the par-ticipants of the police collective of our group, the determinations ofprofessional competencies of the Matriz Curricular Nacional paraProfissionais da área de Segurança Pública (Curricular Matrix for For-mative Actions from Professionals of the Public Security Area) of theJustice Ministry and of the Secretaria Nacional de Segurança Pública– SENASP4 –were adopted, an effort by the Brazilian federal govern-ment for the construction of a reference curriculum for training inpublic security, at the federal level, which was ready at the time of theresearch and built with input from all sectors of Brazilian society.
A summary of the content we adopted is presented in Table 2:

4.0
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Table 2Summary of the professional competences of the Matriz Curricular
Nacional para Profissionais da área de Segurança Pública – SENASP

COMPETENCES CONCEPTUATION DESCRIPTION

COGNITIVE

Development of think-ing is required. It en-ables people to think,position themselves,communicate and takeconscious actions.

Analyze statistical data that make it pos-sible to understand Brazilian reality scenar-ios regarding crime and violence.Describe the public security system and therole of its institution within the generalframework of a Brazilian public securitysystem.Understand the need for integrated andcommunity management of public security.Establish a general overview of the coun-try's legal system.Relate the use of force and firearms to theprinciples of legality and necessity.

ATTITUDINAL

It is necessary to stim-ulate the perception ofreality, and the devel-opment of individualpotential: awarenessof their interactionwith the group andability to coexist indifferent environ-ments.

Demonstrate: a) emotional control, b) re-sourcefulness, c) creativity, d) patience, e)insight, f) ability to deal with situations, riskand uncertainty, g) discipline, h) resistanceto fatigue, i) firmness of character.Stay up to date. Maintain ethical pro-fessionalism.
Comply with inter-nal rules and reg-ulations.

Maintain good pre-sentation.

Maintain physicalfitness.

Act: a) civilly and re-spectfully, b) withcommon sense, c)discreetly, d) withinitiative, e) with im-partiality.

OPERATIVE
It is required to knowhow to apply concep-tual knowledge, re-flected and conscious.

Protect people. Be safe.
Handle non-lethaland lethalweapons.

Collect informationabout incidents.
Have techniques of: a) approach, b) self-defense, c) first aid d) negotiation.Transmit messages via radio.
Manage equip-ment effectively. Obtain or captureinformation about theoccurrence.Use personal pro-tective equipment. Interview people andcall witnesses.Select equipmentaccording to theincident.

Take the parties in-volved in the crime tothe police.Practice physicalexercises. Comply with courtorders.
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Relate to the com-munity. Prepare documentsand reports relevantto the incident.Work as a teamand multipleteams at the sametime.
Produce statistics.

Isolate crime sce-ne. Typify criminal con-duct.Own elaboration based on the source: MCN – MJ/SENASP (2008)
Source: Ribeiro (2017, p.218)
In addition to this general framework of public security training needs,specific content on policing large events and tourist activities wasobtained from police officers participating in the research team, be-longing to BEPTUR.
Dialogues about the specific content were carried out around theCreation Project of the Tourism Police Battalion (Brandão, 2012); fromthat we were able to highlight the specificities of content about thisspecialized policing which were briefly determined by the researchgroup:
1) Tourist policing is essentially preventive.2) It requires expertise in territorial knowledge, especially social-po-litical and cultural, of an interurban, inter-regional and even interna-tional nature.3) It requires knowledge about tourist attractions and their interac-tion with the public and tourists.4) It requires knowledge of the regularity and features of popular fes-tivals during the high season.5) The high concentration of residents and tourists, national and for-eign, in public spaces where these events take place requires atten-tion.6) It requires the recording of a wide variety of occurrences of differ-ent types and full of complexity, in a short space of time and territory.7) There is a need, difficult in Brazil, for bilingual police officers.8) It requires knowing how to deal with a large concentration of peo-ple, in a relaxing situation, dancing, music and with alcoholic drinkspresent.
With these 2 groups of general and specific content about what theywanted to build in the learning process, the group closed the contentproposal. Still in Phase 2, we needed a pedagogical model on whichthe cognitive design of our modeling was made in Phase 3, the follow-ing.
The group's work, experience with social constructivism and the so-cial-constructivist design of learning, led us to present the proposalfor a pedagogical design in this pedagogical approach. The proposalwas well accepted by the participants, as it seemed appropriate toorganize the process in accordance with the principles of social-con-structivist design according to Matta (2011).
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According to this study, we need to model pedagogical solutions, in-cluding digital artifacts, and practical situations:
1) Contextualization modeling – Build solutions implicated in the con-text of people's lives, capable of engaging them, due to their ownneeds, in the developed process.2) Mediation Modeling – This involves modeling the practice, the ar-tifact and the organization which is intended to be the solution to aneed of the people involved in the contextualized situation. Alwaysmodel mediating solutions for practical encounters between humanbeings.3) Interaction Modeling – It is necessary to model the moments andsituations in which those involved meet, and then interact, perceivethemselves as cognitive partners around what they are going to workon.4) Modeling Collaboration – It is necessary to model moments andsituations of collaboration, sharing, being with others, in the midst ofthe mediating process that is being developed.5) Modeling Control and perception of metacognition – also modelingthe ways of perceiving exceptions. Model sensor instruments, iden-tification situation, absences, subject.
The last conceptual construction was about digital games, in partic-ular Role-Playing Games – RPG games. The need to understand thetechnological support of what we would produce, and the character-istics of possible computational modeling. We work with the idea thatcontemporary society is increasingly becoming a network society –and increasingly supported by the Internet network. There is also theidea that digital games contain many working qualities that are in linewith the social-constructivist design of learning that we were adopt-ing.
The RPG game in particular, a role-playing game, which we considerto be played based on the collective writing of plots of a story, to beexperienced by the players, has all the characteristics of being able tocontain the contextuality of the contents, being designed as mediat-ing artifact, populated by a situation of interactivity, collaboration,and metacognitive control. We developed an entire discussion thatwe present here in the form of its final (Ribeiro, 2017, pp. 46-85).
The basic concepts of the RPG game (Peixoto & Pinto, 2011, Vasques,2008, and Cabalero et al., 2011), already organizing them for the for-mation of the police officers, are:a) the players: They are the participants in the narrative, they createcharacters who will participate in the simulations. Apprentice policeofficers will be players in the simulations, making decisions for theircharacters;b) the master: He/she participates in the game playing the role of theuniverse, the environment where players will encounter their chal-lenges. He/she will have the role of instructor, he/she must be a grad-uated police officer experienced in the simulated situation. He/shemust be an expert in the plots to be simulated, to guide the appren-tice police officers, players;
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c) the system of rules: There are rules for players and masters to con-duct narratives in the midst of in-game simulation;d) the scenario: It's the world of simulations, where the master willsimulate the situation of public security collapse that will be experi-enced by the police officers. Players live the scenarios, face collapsingsituations, and make decisions, bearing the consequences. Decision-making and consequences are the moments in which learning takesplace. These are intense and contextualized interactions;e) creativity and imagination: The police-players, moving their char-acters, have the opportunity to use all the creativity and knowledgethey have to solve the challenges of the stories and their breakdowns,making decisions and constructing the textual narrative of the situ-ation simulations. Everyone can and should study in advance, depend-ing on the instructor’s guidance. RPG encourages reading and writinghabits;f) interactivity: Players are constantly interacting with each other andthe Game Master;g) interdisciplinarity: A single simulation can address topics from sev-eral disciplines;h) an RPG is not a game in the broadest sense, it is a method for col-lectively building stories within universes that are being exploredcollectively. The small and large battles, the true emotions occur inthe unfolding of a story, a simulation, created and experienced by thegroup of players;i) the endings are not predictable, and each character has a certainautonomy, almost like in real life. They are excellent means of sim-ulating incidents.
Once the approaches of tourism police content, adoption of social-constructivist pedagogy and analysis of the characteristics of the RPGgame as a requirement for a digital gamification (game-making) sys-tem were granted, Phase 2 was carried out.
Phase 3 is dedicated to modeling the initial version of the proposeddigital game. In this phase, the content was organized in the form oftwo RPG simulations, which must be experienced as a simulation of acollapse situation by the police officers engaged in the proposed learn-ing process. The simulation situations constructed for the educationalgame were:a) Festa do Senhor do Bonfim – simulation of a situation of touristsecurity collapse, on the festival of Nosso Senhor do Bonfim, a tradi-tional religious celebration, accompanied by a parallel secular festival,and with a large concentration of tourists and residents;b) popular demonstrations – simulation of confronting a situation ofpolitical demonstration and protest, and social activism, in which po-lice officers must preserve the permitted legal and constitutional sit-uation.
The elaboration of the simulation plot is part of the modeling of thesolution, especially because one of the RPG training options does notdepend on the digital medium, as RPG games can also be played inperson, if necessary.
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A computational system was developed to manage an educationaldigital game that supported an educational RPG gamification, asshown in Figure 1. Systems analysis and programming techniqueswere used to make the modeling of the proposed educational soft-ware effective, including the modeling of the social-constructivistapproach to the chosen content. The analysis is accessible in the on-line thesis (Ribeiro, 2017, pp. 79-85).

Source: Sociedade em Rede (2024)Figure 1. Home screen of the RPGAD PMBA System, RPG game man-ager
The first version of the system, and the proposed game plots, weredeveloped in Phase 3, based on the elements constructed in Phase 1and Phase 2, and it was implemented as a formative pedagogical pro-cedure.
Phase 4 is dedicated to the proposed practice. We currently carry outtwo application cycles.
The first cycle brought together 5 BEPTUR soldiers selected after asession that explained the game, the training process, and presentedbasic questions about the Bonfim festival. This session proved to beimportant for engaging participants even before the game started. Infact, this previous moment of ambiance proved to be quite relevantand was added to all the research group's RPG applications.
There were three days of intensive gaming process. We started play-ing on the digital system, but it started to fail to connect and we wereforced to play in person.
This first application ended up being much more in-person. Only thefirst day was digital. The cycle served, however, to monitor the learn-ing process in the RPG, thus testing only the game part itself, leavingthe digital system for later improvement.
To evaluate the simulation and its effectiveness in learning, we haddefined some categories for recording and analysis, and at the end of
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the three days we obtained the following, according to the analysis ofthe entire team and participants, as verifiable in the thesis accessibleonline (Ribeiro, 2017, pp. 103-165):
1) Encouragement of reflection: The group of police officers presentedcomplex reflections and reasoning related to the simulated case, thusshowing the acquisition of expected professional skills.2) Promote Interaction and stimulate feedback: The development ofexplanatory interactions and the construction of collective actionamong police officers in training also took place; another professionalskill expected to be acquired.3) Awareness of the military police hierarchy and rules: The appren-tice police officers demonstrated full practical acquisition of the rulesof driving and interacting with the military hierarchy during the sim-ulation.4) Content Approach: Regarding the specific content of policing largeevents, police officers in training presented a strong record of ac-quired specific technical knowledge on policing mass events, in par-ticular relating to the Senhor do Bonfim festival.5) Collapse and help strategies: Several technical problem-solvingstrategies acquired by the police officers during the simulation werenoticeable and recorded.6) Sustainability and scalability: The solution was not ready for appli-cation at scale. The digital RPG management solution was partiallyfunctional: It recorded the moves, but with difficulty in multiple ac-cess on the internet, in real time.7) Ease of Adoption: The simulation system and digital game are easyto learn and intuitive to operate. Those who participate soon learnhow to operate and use it as a learning environment. The digitalgame's web page, however, was difficult to access on the network,unstable, and this made practical operation difficult.8) Remote Operationality: Network difficulties meant that the systemwas used in person. There was no success on this criterion.
The evaluations of the first cycle carried out resulted in the first DBRredesign definitions of the pedagogical game solution, generating thefollowing referrals:
1) Implement improvements in the functionality of the digital game,specifically in the management of uploading and downloading mediainto the system, which requires the use of maps and military policeinsignia.2) Improve player access via the internet.3) Incorporate situations of explicit feedback and correction into thegame, and during the game experience. The community of police of-ficers in the game demanded it as a way to reflect on the military po-lice procedures adopted in the experiment.4) Adjust the operating system for use with a greater number of par-ticipants per experiment, aiming to improve scalability and sustain-ability indicators.
After this first cycle we had two more experiences: A second cycle ofpractice was carried out completely remotely and asynchronously,each police officer coming in and performing his move at some point
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during the day, and after the master's provocation and move. Thissecond cycle was carried out with the Popular Manifestations simu-lation.
A third cycle was a second performance with the Bonfim Feast sim-ulation, with another group of student police officers.
These new cycles further explored the situation of distance training,and with asynchrony: the game's ability to serve to train police offi-cers, without them moving from their work stations, carrying out dis-tance training.
These cycles have already undergone the redesign intervention: Therewere improvements in the coding and performance of the system aswell as changes in the mediation practice aiming at the recommendedimprovements.
At the end of three cycles of improvement and practice, the proposeddigital game reached the following result as recorded in the onlinethesis, defended as a result of the research so far (Ribeiro, 2017, pp.163-171):
1) The digital game proved to be full of difficulties regarding mediamanagement and network operation, in all cycles, indicating the needto invest time and resources so that it could improve its operability.However, it did not stop being used and showing its potential for ed-ucational use.2) The game proved to be effective as a mediating process capable ofcarrying out learning procedures required by police officers. Consis-tent stimuli for reflection, promotion of recommended interactionand implementation of the established system of rules were observed.3) Content learning, referring to the police techniques that should belearned, is the most successful field investigated in the research car-ried out. This shows the success of adopting simulations of collapsesituations in a game to be experienced by police officers, as a way ofefficiently training their knowledge. The police officers themselvesdeclared the usefulness of the course when they were practicing partypolicing.4) There was another negative feedback, regarding the asynchronousgame procedure carried out in Cycles 2 and 3. The game in these asyn-chronous cases proved to be slower than expected, which impliesrevisions of the strategy for carrying out the educational game pro-cedure in the asynchronous mode.
The DBR applied research that we carried out to develop the educa-tional game had as practical results the production of the first versionsof the Digital RPG Game and the verification of its effectiveness as apolice training procedure. The construction of the digital game alsoproved useful for recording the action patterns of the military police,who, as we saw, were dispersed.
Even though some difficulties are well recorded, and require review,there was a record of police training carried out through the process.Finally, the record of successful elements of the social-constructivist
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approach, in the training of police officers through simulation andcollective construction of narratives, was carried out in the system.
Continuity of development of an Educational RPG Digital Gamefor PMBA: training in human rights
The research work carried out until 2017 was carried out mainly aspart of Josete Bispo Ribeiro's doctorate, and in fact its results, suc-cesses, needs for new designs are all reported in her thesis report. Thedifficulties we have in Brazil, in terms of financing and structure, makeus recognize even more the qualities of DBR, since thanks to themethodology we can continue the research, based on new researchproblems related to the previous one, and thus improve applicationsin new research situations which serve as a pretext and proposal formaking new advances and DBR research cycles.
The PMBA educational RPG digital game reached 2017 with success ineducational results and adequate registration of proposed educa-tional results, but with problems optimizing the system in relation toits use on a wider scale, necessary for PM, for adoption. There wasalso some aim to improve the instructor's didactic mediation strategy.
The then Corporal, now Sergeant Nívia Rodrigues, joined our researchgroup in 2020. Her research interest was in the serious problem ofproviding the Polícia Militar da Bahia with a standard procedure, al-ready legally existing, but in practice very circumvented, of defenseand dissemination of human rights.
It was an opportunity for a new contribution to the PMBA RPG, and anew opportunity for new DBR cycles. A new team of military policeofficers was formed willing to participate in the DBR research, and wehad the important contribution of now doctor Josete Ribeiro, who hadcompleted a doctorate on the subject. The presence of Colonel Ew-ertton Pontes from the Brazilian Army was also added, with importantknowledge about military training, coming from the Army. The projectwas carried out with the same four phases.
Phase 1, context, was simplified as the context was the same as theprevious research, with the exception of the application. Since wewould now work with human rights education for the PMBA, we com-pleted the existing context by analyzing the often adverse behavior,with the application of human rights being disregarded by some po-lice officers in the context of professional police action, which in manyaspects could be analyzed as a survival of behaviors, values, and socialstructure arising from colonization and slavery. This added under-standing to the problem of the difficulty in using human rights by thetroops.
Phase 2 was also like a review, so that the new researcher, in her doc-torate, could focus on the issues we had already been working on. Thenew concepts to be added were those derived from the focus on theprinciples of human rights as content to be part of the practical knowl-edge of a military police officer. Furthermore, the social-constructivistprinciples, already adopted, were more strongly oriented to the
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thought of Paulo Freire (2005), and the RPG game is subject to theremodeling needs gathered from the previous application as well asthe new constructions of didactic and relational guidance which alsocontributed from previous cycles. These contributions and news canbe seen by interested parties online, in the corresponding thesis (Ro-drigues, 2022).
An educational simulation was then created to help military policeofficers learn about the practical use of human rights:

The new simulation: PLOT: POLICE THE CITY, THE CITIZEN ANDYOURSELF (RACISM). Simulation: Call via the Integrated Com-munications Center (CICOM) for vehicles from the 100th Inde-pendent Company of PMBA (100ª Companhia Independenteda PMBA).
The simulation was worked on in three cycles, in a system alreadyremodeled according to the feedback given by the cycles carried outuntil 2017. The simulation was divided into three parts, and each partwas experienced as an RPG game, and thus being considered as a cycleof practice. So it was possible to monitor in detail the difficulties andneeds and redesign what was occurring.
In these applications, the digital game worked better, eliminatinginconsistencies in the previous application, signaling programmingand network processing corrections; but it still presented problems.However, there was a need to develop a version for cell phone de-vices. This is because, in addition to becoming very popular, if wewanted to work with the police asynchronously, remotely, and at alow cost, a cell phone version would be more appropriate. The entireresearch procedure and evaluation of the analysis variables can alsobe consulted in the online thesis (Rodrigues, 2022, pp. 141-187) aswell as the entire narrative of the simulation constructed by the par-ticipants, and the evaluations that led to the results.
The system advanced in several aspects, such as enabling the printingof narratives in PDF format for group evaluation and study, as illus-trated in Figure 2.
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Note: Source: Rodrigues (2022)
Figure 2. PDF printout of part of the narrative constructed by police-
players experiencing the simulation for learning the use of human
rights from RPGAD PMBA,
These cycles carried out in the study of Nívia's thesis were importantfor attributing consistency to the RPG digital system, which gainedstability, gave new perspectives for improvement, and added qualityand results that added to the previous ones in indicating the suitabil-ity for the adoption on a scale of this police training solution.
Table 3 presents a list of results highlighted by this research and itscycles:
Table 3
Summary of the results with the application of DBR and Digital
RPG at PMBA for training in human rights

1) It encouraged the discussion of EDH in a practical, reflective and collaborative context.2) It enabled discussion on the use of instruments with less offensive potential, as recom-mended by the Lei (law) 13.060/2014.3) Based on the use of the Digital RPG game, it enabled the search for reflection on police-military knowledge and actions in relation to the application of EDH.4) It guaranteed the successive review and constant adaptation of training in relation tolearning needs.5) It guaranteed to the participating police officers a break with the traditional educationalmodel that is commonly applied in PMBA school classes which favors confronting the ar-chaic models still present of a police action profile.6) The simulated activities proved to be coherent with the daily lives of military police of-ficers, which was expressed by them in the research records.7) There was a need to develop a version for use on cell phone equipment.Source: Rodrigues (2022, pp. 175-185)
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The work showed advances in the quality and effectiveness of thesoftware built for the digital game, showed new applicability, andreceived new indications for evolution and redesign.
Current moment of the Research: pedagogical maturity andexpansion of scalability
The most recent cycles, which gave the project its current status, werecarried out in yet another doctoral work. In conditions of limited re-sources and personnel for research, like ours, it is doctorates thatorganize the practices of the development cycles of the initial pro-posal, and improve it towards applicability. The work added anothersimulation on the use of human rights by PMBA to the previous twosimulations on policing major events. This accumulation of simula-tions strengthened the perception that the game, in addition to itsdidactic functions, has the potential to organize the PMBA's actionpattern records, which, as we have seen, are dispersed.
The work with doctoral student Igor Urpia, Captain of PMBA, began in2018, and ended in May 2024. Urpia was attracted by the study ondigital gaming and police training, which we had been developingsince 2012, adding then his proposal to build simulations for the train-ing of military police officers from the School Police Battalion in orderto act in incidents related to the misuse of narcotic substances bychildren and adolescents in public and private schools in the capital ofBahia. A difficult job which requires a lot of tact, pedagogical knowl-edge, and human rights for the police officer involved.
Each time we start a new application, that is, a new set of cycles ofpedagogical practices within a larger game development cycle, weredo all phases of the DBR.
The context phase in this case considered the constructions in theprevious theses, adding study on public policies on drugs in Brazil aswell as on issues specific to the life problems of young people of schoolage in Brazil, including the constant threat and harassment from drugdealers.
The work created two new simulations related to the misuse of psy-choactive substances by children and adolescents:1) SAFE PLACE2) ROUTINE VISIT
The first one simulates the police patrol in a neighborhood, and theconsequent confrontation of the practice of using psychoactive sub-stances by a teenager and an adult. The second one simulates a patrolsituation inside a public school, with a suspicious situation being faced.The part relating to mediation by the master instructor and the train-ing practice were carried out with satisfactory results and in responseto the feedback and needs for redesign signaled in previous develop-ments and cycles.
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The applications with these round simulations took place in two cy-cles, each cycle experiencing both simulations. The first cycle trainedthree police officers, using the same training as a military police gar-rison. In the second cycle, the same simulations were played, trainingthree more police officers, but this time adding a new police instruc-tor as a master, taking into account the returns on the maturation ofthe model to achieve a greater scale of use. This police instructor andmaster of the second cycle had participated in the first cycle as a stu-dent, which characterized an important case of training for multipli-cation of the game.
This success in scalability – the biggest criticism we found in the firstcycles of the proposal, still during Josete Oliveira's doctorate – wasconsidered by the programmers in dialogue with the system's usersand resulted in an interactive version of the educational Digital RPGgame PMBA, with the creation of characters, online combat manage-ment, uploading images and maps, as requested. The game proved tobe more prepared to face network instabilities, and worked well at adistance and in asynchronous plays. Figure 3 illustrates a game screenfrom the computer version by Sociedade em Rede (2024).

Source: Sociedade em Rede (2024)
Figure 3.RPGAD PMBA screen. Collective narrative and func-
tions
Furthermore, as it was highlighted as a necessity in the cyclescarried out at Nivia's doctorate, a version for cell phones wasdeveloped that made it much easier to work with police officers,without leaving their policing situations and professional prac-tice.
Some feedback from users regarding software inconsistencieswere also noted for future redesign, for example: 1) The char-acter creation routine is only working on computers, 2) the needto create a character also in the cellular system, and 3) audioposting can also be done on computers, as this currently onlyworks on cell phones. These are important problems that needto be improved in later versions. But the current situation al-ready puts us in a position to propose the use of the system in a
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scaled manner for police education, which meant achieving thepractical objectives of developing DBR research that we pro-posed in 2011. Figure 4 illustrates a game screen from the mo-bile version by Sociedade em Rede (2024).

Source: Sociedade em Rede (2024)
Figure 4. RPGAD PMBA APP Screen. Collective narrative and
functions in the App running on Android
When reviewing the first application cycle, Urpia understood the needto provide the PMBA with a tool that would allow him to easily eval-uate the effectiveness of those actions carried out in the digital RPG,so he developed a framework for evaluating the simulations of occur-rences, based on the simulation script and the decisions made in thesituations presented throughout the RPG application. This was madein a scoring system from 0 to 100 points which measured the effec-tiveness of the application, based on a quantitative model from thePMBA teaching guidelines (Diretriz de Ensino do PMBA) which estab-lished the concepts "Very Good", "Good", "Fair" and "Insufficient".
Urpia's work, and the other two simulations that were built, now gaveus a total of five simulations, three police training areas with simu-lations to be used, a scaling proposal for broader application and with
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a greater number of apprentice police officers, and the defensibleperspective of using this scaling to organize police action patterns intoorganized records and applied to the proposed educational digitalgames.
Conclusion
The development of the RPGAD PMBA Educational RPG Digital Gameas well as the RPGAD PMBA APP for cell phones are an important ex-ample of how we have worked with DBR to achieve applied and prac-tical results, based on the research conditions we have in our univer-sity and country.
We were able to show a recognized production result in addition toshowing how we organized ourselves for this work. It is true that de-velopment based on doctoral theses is sometimes slow. However, thecare in implementing practical solutions that are recognized by theparticipating communities and subjects, as their own, has compen-sated for our expectations.
We obtained the three dimensions of results that we recognize asrequired by the DBR methodology:
1) The applied technical solution of the Educational RPG Digital Gamewas developed and improved in cycles, having reached a worthy leveland expansion and scaling of use, now in the request and implemen-tation phase;2) There were also contributions at a theoretical level to scientificknowledge. The specification of ways to model social constructivism,in a social-constructivist modeling workflow of points of interaction,collaboration and control in educational computer systems are ad-ditions both to knowledge about social constructivism and about thecomputational modeling of educational systems. And we also havegreater knowledge about the organization of standards for the PMBA.3) Regarding personnel training, in addition to the three doctoral stu-dents who develop the ability to multiply the approach, we have sat-isfactory training for 18 military police officers and more than threeinstructor officers, today trained thanks to the digital education andgamification (game-making) solution we created.
This does not mean that we do not inherit difficulties or more ele-ments for future redesign, providing for new versions of the system.Each advancement and experience signals new frontiers and fields ofdevelopment in DBR.
The latest evaluations signaled new needs for improving the digitalgame. Furthermore, the expectation now is that more simulations ofother collapses will begin to assess more accurately the police trainingneeds.
On the other hand, being able to scale and respond to the massivetraining of police officers should open one or more new fronts of eval-uation and development cycles.
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Currently, other digital RPG application cycles are in the developmentphase at PMBA. Major PM Xavier develops the research “Digital RPG:proposal for training the school community at the Colégio EstadualLuiz José de Oliveira to act in incidents involving an active aggressor”to be conducted by police officers from the School Police Battalion(Batalhão de Policiamento Escolar).
In this way, DBR has fulfilled its role by leading us to develop gami-fication solutions, which we generally choose to be RPGs, virtual mu-seums, educational web TV and others, which our research group hasbeen advancing for 13 years, carrying out research and obtaining re-sults with DBR.
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