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ABSTRACT

This work introduces a new multiplayer digital game called TimeCraX, which
aims to improve history education by making it more interactive, engaging, and
Jfun. It highlights the challenges of traditional learning and how digital games can
overcome them by utilizing gamification and game-based learning. The TimeCraX
game platform is designed to be cooperative, allowing students to work together to
complete a challenge based on a historical timeline. The goal is to promote learn-
ing through practical experience, encouraging critical thinking, and developing
collaboration and teamwork skills. The article discusses the multiplayer platform
architecture of TimeCraX, which includes authentication modules, team and student
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rankings, matchmaking, and reporting tools, all aimed at providing teachers with
the tools to monitor student progress and create balanced student groups based on
specific criteria. The article concludes with a discussion of the next steps for the
game's development, including a play session with students to evaluate the plat-
form's effectiveness.

INTRODUCTION

Nowadays, we have access to a wide range of innovations and digital tools.
However, as previously highlighted, the discourse on innovation in education often
exceeds actual implementation. Despite frequent discussions about the need for
change, it is crucial to assess whether these changes take place in the classroom.
In alignment with the perspective of some scholars, it is essential to emphasize
that genuine innovation only occurs when real changes transpire. This is because
transformations in teaching approaches and methods tend to evolve more slowly
than technology itself.

Nevertheless, throughout the history of education, we can observe significant
evolution (Fogarty et al., 2011). These educational changes have occurred in vari-
ous ways, including some that were imposed and formalized by institutions, while
others emerged more informally but consistently (Duarte, 2013). Digital games
used in education can enhance cognitive skills, such as repetitive actions to improve
performance, analysis of situations, strategic planning, information retention, and
decision-making (Blumberg & Fisch, 2013; Boyle et al., 2011; Mayer, 2016, 2019).
Furthermore, introducing technological resources and games in the classroom
can make the learning process more playful and motivating for children, allowing
pedagogical guidance on their appropriate use and raising awareness of potential
issues associated with excessive and unsupervised usage (Ramos & Segundo, 2018).
The next section will review the main concepts and technologies and how they can
contribute to creating multiplayer games, motivating them to participate in learn-
ing activities, and improving their understanding of content. A description of the
specifications for the new version of TimeCraX will follow this. The article closes
with final considerations on the work presented and future work.

BACKGROUND

Using games in teaching has proved to be an important tool in the learning process
(Barba-Martin et al., 2020; Mendieta et al., 2023). Students are more engaged and
motivated when learning through didactic games, as they create a collaborative and
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motivating environment. In addition, games allow students to apply the knowledge they
have acquired nearly, developing skills such as logical reasoning, problem-solving,
and teamwork (Hinterplattner et al., 2019). As a result of this playful approach,
information is retained more effectively, improving teaching effectiveness. Thus,
games are a pedagogical strategy that promotes active participation of students and
enhances their learning. This experience of integrating digital games into teaching
is described by Bianchessi and Mendes (Bianchessi & Mendes, 2019), in which the
authors use Kahoot! in history teaching to demonstrate improvements in learning
when new concepts are connected to the student's existing relevant knowledge
within their cognitive framework. Also, Nunes (Nunes, 2022) underscores the
significance of choices and critical thinking in human life and relates them to the
gaming experience. It accentuates how digital games can be effective educational
tools, especially for Generation Z students.

Gamification

Gamification uses game principles, mechanics, and design elements in non-gaming
contexts, often implemented through digital platforms (Luo, 2022). Its purpose is
to solve problems, stimulate engagement, and motivate people to achieve specific
goals. This methodology provides an interactive and playful experience, reinforcing
participants' feelings of autonomy, competence, and interaction. With origins in
various fields such as education, business, marketing, and services, gamification
is a versatile tool that can enhance the user experience and create value in various
contexts (Antal-Berbecaru et al., 2023). Its significant impact in various sectors has
reshaped traditional engagement approaches, especially in education (Christopoulos
& Mystakidis, 2023). Games and gamification-based evaluation and intervention
hold significance due to various factors. Gamification can enhance the appeal and
enjoyment of tasks, facilitating behavior modification and increasing adherence to
interventions. Italso effectively engages individuals who may be introverted or easily
distracted, leading to greater engagement and improved communication (Saud et al.,
2023). The strategic use of gamification can make learning more enjoyable, elevate
engagement levels, and ultimately yield improved student outcomes (Rincon-Flores et
al.,2019). When applied in human resource management, gamification can enhance
job satisfaction, increase engagement, and boost overall performance (Sanmugam
et al., 2015). In the context of assessment, gamification can significantly increase
engagement and participation (Yildirim, 2023).
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Game-Based Learning

Digital Game-based Learning (DGBL) represents an innovative concept highlight-
ing the effective utilization of video games in the classroom to enhance the learning
experience for students (Zheng et al., 2024). Video games have the potential to facil-
itate learning due to their enjoyable, engaging nature and interactive user interfaces
(Dondio, 2024). The Greek educational system delivers post-gymnasium vocational
education and training at level three through Vocational Training Schools and Voca-
tional Apprenticeship Schools under the Manpower Employment Organization. These
schools aim to address issues such as school dropout, enhance fundamental skills
for compulsory education graduates or their equivalents, and integrate them into the
labor market (Triantafyllou, 2022). Developing interactive and entertaining games,
primarily designed for educational purposes, is a significant step in implementing
game-based learning (GBL). Serious games, designed to challenge players and test
their skills, effectively facilitate learning by stimulating creativity, sparking interest,
fostering discussion, and cultivating a competitive spirit for exploration in various
fields (Dondio, 2024). Game-based learning has gained extensive acknowledgment
as a proficient educational and training instrument (Zheng et al., 2024). In the last
ten years, academia and edutainment domains have experienced a notable upswing
in attention towards serious games, GBL, e-learning, and gamification (Allan et al.,
2024). These concepts exhibit significant intersections and frequently incorporate
common elements. In practical terms, discerning between games and “artifacts with
game elements” can be challenging, emphasizing the complex interconnections
among these educational methodologies (Shaheen et al., 2023).

Multiplayer Turn-Based Game

Turn-based games typically involve a structured sequence of actions each player
takes in a turn-based manner, as in a traditional game of chess, where one player
must wait for the other to finish their turn before playing their own. So, the gameplay
of a digital turn-based game can be summarized as follows:

e  Turn Structure: In a turn-based game, players take turns to make their moves
or perform their actions. This could involve moving characters, attacking en-
emies, using items, or casting spells. In a digital game like Honkai Star Rail
(MiHoYo, 2023), the player controls four characters who attack one or more
enemies, after which the enemies fight back in a structured order.

e  Action Selection: Players select from a set of available actions during their
turns. These actions can vary depending on the game but commonly include
movement, combat, defense, item usage, or special abilities. In Total War, the
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player advances with his troops, chooses weapons, and monitors senate votes,
among other actions.

Planning and Strategy: Turn-based games often require strategic planning as
players need to anticipate their opponent's moves and plan their actions ac-
cordingly. In Honkai Star Rail (MiHoYo, 2023) the player needs to study the
enemies, and choose the best team with the best healers or damage dealers,
to complete the missions. This strategic element is a key part of the gameplay
experience.

Resource Management: Many turn-based games involve managing resources
such as health points, magic points, ammunition, or other consumable items.
Players must decide how to allocate and use these resources effectively. In
Sid Meyer’s Pirates! (Firaxis Games, 2004), players choose how to invest
the money to improve their pirate ships; in Rome’s Total War, (Creative
Assembly, 2004) they decide if they will increase or decrease taxes so that the
population can have more children and thus provide more soldiers or more
money to pay the government bills.

Turn Order: The turn order can be determined by various factors, such as
character speed, player input, or a predefined sequence. Some games may
allow for simultaneous turns or have variations in turn order based on spe-
cific game mechanics. Sometimes, it is a good idea to provide more speed
for some characters so that they can make more moves, but this can break up
the team's structured order, so the player must improvise to solve the lack of
life or energy that the change in order may have caused. In Honkai Star Rail
(MiHoYo, 2023) single-target damage characters usually get more speed so
that they can attack more often, but this can change the team order, so they
don't get the amount of energy they need to stay alive.

Feedback and Resolution: After each player completes their turn, the game
provides feedback on the actions' outcomes. This could involve displaying
damage dealt, effects applied, or other consequences of the player's choices.
The SimCity franchise (Arts, 1989) took this feedback from an investment
and city growth spreadsheet. It was common for some players to print out
these spreadsheets and display them on the notice board to show how well
they performed as mayors of their digital cities.

Win Conditions: The game typically has specific win conditions that players
aim to achieve, such as defeating all opponents, reaching a particular objec-
tive, or fulfilling certain criteria. For example, players must complete the
mission in less than ten turns with all the characters alive and with more than
20,000 points to get all the rewards.

Strategic Depth: Since the resources are limited, turn-based games often offer
a high degree of strategic depth, requiring players to consider their moves
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carefully and plan several turns ahead. Some characters are better at long
missions, and others are better at missions with fewer enemies.

e  Adaptability and Decision-Making: Players must adapt to changing circum-
stances, make effective decisions, and react to their opponent's actions during
the game. In the most difficult missions, players of Star Trek Timelines
(Disruptor Beam, 2016) need to balance the team by choosing even the char-
acters who won't be able to fulfill their part but will allow the others to prog-
ress to the end.

e  Variety of Game Types: Turn-based it’s not a genre by itself but a kind of
gameplay that can be found in various genres, including role-playing games
(RPGs), strategy games, tactical games, and more, each with its own set of
mechanics and rules.

As we can see from the examples above, turn-based games exploit stra-
tegic thinking, while real-time games exploit quick decision-making and
motor coordination approaches.

Multiplayer Architectures

Network models for multiplayer games delineate the architecture and design
facilitating communication between information sources and destinations, whether
between a client and server or among peers. In this context, a server, the entity de-
termining the current state of the world, receives information from clients, entities
sharing their version of the game or world state (Ali et al., 2009). The challenge
addressed by multiplayer network models involves implementing net code solutions
to deliver a consistent experience to all connected players across various devices.
Two prevalent models are the client-server and peer-to-peer models. The client-
server architecture involves a server hosting game logic and providing information
to clients, who, in turn, can send data such as inputs and actions (Torreao, 2013).
Within this model, any provider of information or services is labeled a server, while
service requesters and receivers are referred to as clients. The server is typically
a dedicated game server, focusing on simulating the game state and relaying in-
formation. Players may assume a server (or host) role in a peer-to-peer topology.
The peer-to-peer model connects players directly without a central server. Unlike
client-server models, which designate a server holding the authoritative state, each
player's device in a peer-to-peer model is responsible for executing game logic and
negotiating with others (Yahyavi & Kemme, 2013).

Turn-based multiplayer games can be a powerful tool for fostering student col-
laboration, critical thinking, and strategic decision-making (Gunter et al., 2008).
By integrating these games into the educational environment, students can apply
the knowledge they have acquired in a practical way while developing teamwork
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and communication skills (Hinterplattner et al., 2019). Furthermore, turn-based
multiplayer games' interactive and competitive nature can stimulate student engage-
ment, encouraging them to participate in learning activities actively. In summary,
the gameplay of a turn-based game revolves around strategic decision-making,
structured turn order, resource management, and achieving specific win conditions.
This type of gameplay provides a different experience than real-time action games,
emphasizing tactical planning and critical thinking.

TIMECRAX GAME DESIGN

Game design can be defined as the formal methods utilized in the specification
and planning of a game's content and features (Gunter et al., 2008). Game designers
produce game specifications that demonstrate the initial look and feel of the game
interface and identify system behaviors for rules of interaction and procedures for
gameplay and game controls that users will navigate in the virtual world (Rankin
et al., 2008).

Storytelling

TimeCraX is a time-travel machine stumbled upon by four friends while playing
explorers in the woods (Lopes et al., 2015). These Four Inseparables, as they dubbed
themselves within their secret circle, often sneaked into the woods to embark on
endless adventures, assuming various roles across different historical eras. They
became crusaders journeying to the Holy Land, overseas explorers, nobles defending
their territories from invaders, members of militias overthrowing governments, and
devoted monks evangelizing and educating. One day, as the four soldiers advanced
through the forest, they found themselves in an unfamiliar location. The thick and
densely packed trees made navigation challenging, but they carefully pushed forward
through the tangled branches. One of the soldiers, weary from their long trek, tripped
and fell into the undergrowth. The others, unaware of their companion’s difficulties,
pressed ahead, distracted by the obstacles they encountered and vigilant for the un-
settling sounds of their surroundings. Still recovering from his fall, the last soldier
sought a stable footing to regain his balance. While surveying the area, he realized
that what had tripped him was not a branch but a peculiar machine's lever. As he
freed his foot, the machine suddenly roared to life, spinning gears and interlocking in
a mesmerizing dance. Alone and bewildered, he cried out for his friends just as the
world around him transformed. The trees vanished, replaced by the flow of a river
leading to a castle that had not existed just moments before. The machine abruptly
halted, leaving the four soldiers stranded in the same spot but at different historical
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points. One of held a broken lever while the other three called out for their missing
companion, examining the fractured gear now resting in their hands.

Mechanics

TimeCraX Machine is a cooperative turn-based tabletop card game in which each
player takes sequential actions before passing the turn to the next player (Figure 1).

Figure 1. TimeCraX game screen.

Julio

Quit Game 4 End Turn

Based on the story of TimeCraX and the game mechanics, the main objective
for players is to work together to complete the challenge imposed by the Timeline.
They must correctly position historical events in the timeline slots before the time
machine's integrity deteriorates. The machine, which is shared by all, is fragile
and, as time progresses, it begins to collapse. If they fail to solve the puzzle within
the given time, the players will be trapped forever in different moments of history.

Cooperation is essential for success, as each player must use their historical
knowledge to minimize errors and save time. Every mistake compromises the ma-
chine's structure, making it harder to proceed. Therefore, uniting efforts and main-
taining clear communication among players is key to winning the game, restoring
the timeline, and escaping the eras to return to the present.

The TimeCraX Machine is divided into two main components: the Timeline and
the Time Machine. The Timeline (Figure 2) is a panel featuring seven slots, each
representing a specific historical year. The game's objective is for players to fill these
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slots with the correct event cards, thus completing the historical timeline so they
can travel through time. A player's historical knowledge reduces the likelihood of
timeline placement errors and earns rewards for accuracy. Misplaced events return to
the deck, offering another opportunity for correct placement and promoting learning.

Fioure 2. Timeline Panel.

Quit Game End Turn

The time machine is composed of 15 distinct components, and the conclusion
of each round or an incorrect association of an event with the timeline will lead to
the random malfunction of one of the time machine’s components. If a component
already experiencing malfunction is chosen to malfunction once more, it results
in the catastrophic collapse of the time machine, signifying defeat for the players.
During their respective turns, each player is limited to selecting and executing only
one of four possible actions:

Buy a repair card;

Buy an Event Card and place it on the timeline;

Give one of their Repair Cards to another player;

Repair a malfunctioning component of the time machine.

Repair Cards are used to fix a malfunctioning component of the time machine.
You need several Repair Cards equal to the number of players to repair each com-
ponent. In other words, if there are 3 players in the game, then a total of 3 Repair
Cards is necessary to restore a single component of the time machine. When pos-
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sessing at least one repair card, players can provide a repair card to another player.
Each player is allowed to keep a maximum of 5 repair cards. When this number is
reached, the next repair card must either be used to repair the time machine or given
to another player. This means that the difficulty can increase in games with more
players, requiring a greater collaborative effort to gather the necessary repair cards.

Each Event Card features the name and an illustration of a world-historical
event, and the player must examine the timeline and correctly associate the Event
Card with its proper place. If the player is correct, the Event Card remains on the
timeline. If the player is incorrect, the Event Card returns to the Event Deck, and
one of the time machine’s components malfunctions. The Event Deck consists of 7
historical Event Cards and is shuffled every time an Event Card returns to the deck.

Figure 3. Time Machine.

As the game progresses, the difficulty increases. With each new malfunction in
the time machine, the likelihood of that faulty component being selected again rises,
elevating the risk of a total breakdown. This is a multiplayer game where players
work together against the machine, and each one must make strategic decisions.
Their collective efforts must balance managing these growing risks with accurately
placing historical events on the timeline. If any one player succeeds, they all win and
return to the present. However, if just one player fails, they will all be trapped in time
forever. Following the initial playtesting scenarios, the platform could incorporate
other difficulty mechanisms to enhance the challenge. One option is introducing a
timer for each round or the entire game, which would increase pressure on players,
forcing them to make faster and more strategic decisions. Another enhancement
could involve stricter penalties for errors, such as deducting more time from the timer
or disabling additional time machine components, raising the stakes and difficulty.
Additionally, random events could be implemented, such as sudden malfunctions
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in the time machine or changes in the order of historical events, adding unexpected
challenges and testing players' adaptability.

ACTUAL GAME DESIGN

The entire game was built in a single scene but is visually structured in three
parts: Menu (Fig. 4),
Lobby Screen, and Game Screen.

Figure 4. Game Menu.

Upon starting the game, the player is presented with the Menu, which includes
a selection of 5 options:

Enter your name: A text field for entering the player's name.

Tutorial: Shows how to play the game.

Select the number of players: You can choose between 1 and 4 players.
Exit the game: Exits the program.

Start game: Takes you to the lobby screen.

The lobby screen (Fig. 5) is where you can wait until all players are ready to start
the game. In the lobby screen, you can see how many players are in the room, their
names, and a log that shows who has entered and left the room. When the room is
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full, the room creator (the first to enter) can start the game by clicking the “Start”
button, which will take all players to the game screen.

Figure 5. Lobby Screen

Sala07

Theme: World War 2 Difficulty: Normal  Password:

Players in Room: Log:

Julio Vocé entrou na sala
André André entrou na sala

Cancel

On the Game Screen (Fig. 6), players can see all the game elements: the Repair
Card Deck, the Event Card Deck, the Timeline, the Time Machine, and the HUD.
The HUD consists of the Exit Game button, the End Turn button, and various iden-
tification plates for each of the players. On each identification plate, players can also
see an icon for the Repair Card and a corresponding number indicating the amount
of Repair Cards the player has.
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Fioure 6. Game Screen and Round Information

Julio

Starting Round 2

Julio's Turn

Players can see a notification in the middle of the screen indicating the round
number whenever a new round starts. The same happens with each turn; when a
player's turn starts, a text appears in the mid of the screen indicating the name of the
player who is taking their turn. When a faulty component is drawn again, causing
the time machine to collapse, a “Lost in time!” message indicates that the players
have failed and that the game has ended. When the last historical Event Card is
correctly placed on the Timeline, a message saying, “You're back!” indicates that
the players successfully completed the game.

DIGITAL TIMECRAX MULTIPLAYER SPECIFICATION

The main goal of this platform is to develop a framework that enables the
creation of multiplayer games for students as a tool for engagement and learning,
integrating with TimeCraX, which is currently under development and presented in
the previous section. The platform will be used in History classrooms, adapted for
cooperative activities and problem-solving, where students must work together to
solve challenges. Additionally, it will offer teachers tools to closely monitor students'
progress throughout the activities.

The fundamental requirements of the platform are that it should support the creation
of groups of students who will be thrown into individual game rooms that allow for
a multiplayer game session. Based on these requirements, the proposed platform is
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organized into two main blocks (Figure 2): the Core and the Game Instances. The
Core comprises five modules that interact with each other: Authentication, Team
Leaderboards, Students, Matchmaking, and Reports.

Figure 7. TimeCraX Multiplayer platform architecture.

Database - Cﬂ -
| = Student 2

Instructor/Pro r Instructor/Professor
analysi Rules
Pedagogical
Planning

Matchmaking

The Matchmaking module's function is to create cohesive and balanced groups of
students, thus promoting an environment conducive to collaboration and teamwork.
The matchmaking system uses the rules set by the teacher to form groups that have
an ideal combination of talents, skills, and group dynamics. Some examples to be
considered in the matchmaking algorithm:

e  Score-Based Grouping (Skill-Based Matchmaking): This algorithm groups
players with similar skills, using a score that represents their level of perfor-
mance in the game. This score can be calculated based on match history, such
as wins, losses, and individual scores (Zook, 2019). The Elo system, used in
games such as chess and League of Legends (Véron et al., 2018), is an exam-
ple of a scoring system that could be adapted for TimeCraX.
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e By ability: Grouping students based on their individual skills in certain sub-
jects, allowing them to play together to support each other and develop their
competencies.

e By interests: Form groups based on students' interests, making it easier to play
games on topics that motivate them and get them more involved in learning.

e By performance: Group students according to their academic performance to
support those struggling and more advanced challenges to those who excel
during the game.

e  More examples (Joshi et al., 2012; Oakes & Guiton, 1995; Olugbara et al.,
2015; Stormann et al., 2010) can be used directly or adapted in the match-
making module.

Adaptation to the scoring system:

e  Defining Relevant Metrics: metrics for evaluating performance include:
o  Number of historical events correctly positioned.
o  Time taken to complete the timeline challenge.
o  Number of time machine failures.
o  Level of collaboration between players (e.g., number of repair cards
shared).

e  Assigning Weight to the Metrics: Determining the relative importance of
each metric in calculating the overall score. For example, correctly position-
ing historical events might be more important than the time taken to complete
the challenge.

e  Teacher Interface: Allowing teachers to view student scores and, potentially,
adjust the scoring system to align with their educational objectives.

Other considerations can be considered when developing the matchmaking mod-
ule to ensure a balanced and enjoyable player experience. The system must account
for the learning curve of new players, allowing them time to grasp the game's rules
and mechanics. Additionally, it should be carefully balanced to maintain motivation
for all participants, particularly those with lower scores, to prevent discouragement.
Finally, the module should balance rewarding teamwork and recognizing individ-
ual performance, fostering collaborative play and personal skill development. By
addressing these considerations, the matchmaking system can create fair, engaging
matches that cater to players of all skill levels and play styles.
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Team Leaderboard

The Team Leaderboard module offers a method to monitor and compare the
performance of participants or teams over time, typically in games or competitions.
In this context, the benefits of a Team Leaderboard include:

e  Motivation and Competition: It fosters healthy competition among teams, en-
couraging them to enhance their performance and collaboration.

e  Feedback and Learning: It provides clear feedback on team strengths and
weaknesses, enabling them to identify areas for improvement.

e  Continuous Engagement: The ability to track progress and compare perfor-
mance with other teams increases student interest and involvement in the
game.

Reports

The main objective of the Reports module is to provide teachers with information
about student progress, both individually and as a team, so they can guide the learn-
ing process and adjust the matchmaking rules. Information to Include in Reports:

° Individual Performance:

O
O

Overall game score: Allows tracking the student's progress over time.
Number of historical events correctly positioned: Indicates the student's
historical knowledge level and ability to apply that knowledge in the
game.

Average time per round: Reveals the student's reasoning speed and abil-
ity to make strategic decisions under pressure.

Types of mistakes made: Help identify areas where the student needs
more support, such as specific historical periods or critical concepts.
Repair cards used and received: Demonstrates the student's ability to
collaborate and manage resources effectively.

° Team Performance:

(¢}

Overall team score in games: Allows comparison of different groups'
performance and identifies teams needing additional support.

Total number of events correctly positioned: Indicates the team's overall
effectiveness in solving the challenge.

Total game time: Shows how quickly and efficiently the team works
together.
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o  Communication and collaboration: A more advanced feature is to create
a mechanism to evaluate the quality of communication and cooperation
among team members.

Student Lobbies

The Student Lobbies module brings students together after matchmaking and
before starting matches or between matches. Just like in the Lobby of a game, stu-
dents/players can configure game options before the start of the match (e.g., team
name, avatar, etc.).

Bringing it all together

The platform's operation can be described in three main phases: setup, where
teachers customize the game, and students register; game cycle, featuring intelli-
gent matchmaking and virtual lobbies; and monitoring, with detailed reports for
pedagogical decisions and feedback.

Initial setup:

e  Teacher Registration: The teacher registers by filling out their profile and
creating virtual classrooms.

e  Player Profile Creation: The teacher invites students to register on the plat-
form, during which each student creates a player profile that will be stored
persistently in a database.

Loop game:

e Login and Presence Status: Upon logging in, the student's presence status
changes to “online,” indicating that they can participate in games.

° Matchmaking Rules Definition: Based on performance reports, affinities, and
individual preferences, the teacher establishes a set of personalized rules to
guide the matchmaking process.

e  Matchmaking Authorization: The teacher determines whether matchmaking
will occur automatically or require authorization for each new game.

e  Group Formation and Lobbies: Using the defined rules, the matchmaking
module forms groups of students who are then directed to lobbies where they
wait for the game to begin.

e  Game Instance Creation: Once the group is formed and ready, the platform
creates an instance of the TimeCraX game, adding the players to that game
instance.

e  Game Loop: Students play TimeCraX collaboratively in the created instance
while the platform monitors individual and team performance.
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° Leaderboard Updates: At the end of each game, the Team Leaderboard is
updated with each team's overall performance, while the Player Leaderboard
reflects the individual performance of each player. All scores are stored per-
sistently in a database.

Monitoring and individual feedback:

e  Detailed Reports: The teacher accesses detailed reports on students' perfor-
mance, both individually and as a team.

e  Adjustments and Interventions: Based on the reports, the teacher can adjust
the matchmaking rules, adapt their teaching strategies, provide personalized
feedback to students, and intervene in situations that require attention.

FINAL REMARKS

Multiplayer games can play a significant role in teaching, as they can provide a
playful and interactive environment that stimulates learning more effectively. In addi-
tion, multiplayer games can provide opportunities for students to develop skills such
as collaboration and teamwork, problem-solving and critical thinking, encouraging
communication, and making the learning process more engaging and motivating.

This paper showed how we approached the design and implementation of a plat-
form that supports the creation of multiplayer games based on rules derived from
a pedagogical analysis based on the history of individual or team performance of
students/players in these games. We are currently finalizing a prototype that uses
the architecture presented in section 4.2, the TimeCraX Machine; this vertical slice
is a 3D online multiplayer digital game in the style of a board game with up to 4
players that aims to convey and encourage general historical knowledge to players
while providing fun and entertainment. Future work will involve finalizing the
implementation details of the game, conducting a session with a group of students,
and evaluating their learning experiences to assess the platform's effectiveness.
Although the platform was initially designed for teaching history, which may re-
strict its applicability to other disciplines, efforts will be made to extend its use to
a broader range of subjects.
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