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Executive Summary

There have been significant advances in gaming and simulation technology over the past
few years. This has also led to scholarship in the areas of game design and education
and companies/studios that have successfully deployed game-based educational
applications on the web and mobile marketplaces. While topic and task specific game
experiences have been developed, especially in the K-12 curriculum, a general
methodology for designing and developing games for adult education is missing. For
designing game experiences that can be systematically applied to the various aspects of
acquisitions training, we have started developing a methodology that involves the design
of a suite of games with different mechanics that provide affordances for learning specific
types of content. Our methodology also carefully considers that players have preferences
for certain types of games and challenges. Targeting an ensemble of games with different
mechanics is an inclusive approach that appeals to a range of different play styles to
support the primary pedagogical purpose. In this paper, we first describe some of the
theoretical foundations of game design, player modeling, and analysis of existing games.
We then present two prototype games, an escape room that incorporates puzzles from
content from the Federal Acquisitions Regulations (FAR) manual related to protest risk
and a city building tower-defense for contingency contracting interactive scenario
generation.

Key Contributions:

Methodology for systematically mapping educational content to interactive games
Taxonomy of game genres and player types that are relevant to acquisition
students

Escape room game with puzzles based on protest risk curriculum

Design of a Tower Defense game for contingency contracting

Cleared for Public Release 2
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Introduction

An increasing trend has developed in the last two years to explore how to employ gamification
for training and education at all levels. It has been demonstrated that the interactivity and
fidelity provided by games and simulation environments increase engagement and interest in
educational topics (Vogel et al. 2006). The predominant practice in gamification is to design
custom games for specific topics. This approach is effective in situations like flight simulators
where the mapping with well-specified, precisely documented, and precision engineered real-
world machines are simulated in virtual environments. In cases where there does not exist
sufficient information to build close-to-realistic simulation models such as modeling
adversaries in scenarios for negotiations, this simulation model does not provide a sufficient
range of scenarios to be effective. There have been recent efforts to create methodologies
for serious game design that are more general purpose (Blackburn and Cardona-Rivera,
2021) but these are early ideas rather than polished theories. Ke (2016) synthesized insights
from 69 game-based learning articles and extracted 5 themes for effectively incorporating
learning content with games. These themes relate to

1) [Game Design] the type of game-based action in terms of its connection to prior knowledge of
material,

2) [Game Content] the degree of richness in the representation, simulation, and contextualization
of the learning material in game actions,

3) [Educational Integration] the blended learning actions contrived by the game mechanics,

4) [Assessment] the occurrence of iterative and meta-reflective opportunities during and after
gameplay, and

5) [Feedback] multi-faceted in-game scaffolding or learning support. Drawing from these themes,
the AIRC gamification project (Phase 1) led by NPS and NCSU covered the Game Design form
through the development of a taxonomy related to game mechanics that are relevant to the skills
acquired in acquisitions training. Table 1 below lists game mechanics and their definitions that
are relevant to some aspect of acquisitions training.

Communication Active listening and clear, concise responses between two or more parties.

Conflict Process of finding a peaceful conclusion to a dispute

resolution

Deception The act of fooling or misdirecting another person to make them believe something that is
not true

Exploration The process of gathering information or learning about an area or topic

Memory Accurate recollection of memories information

Quests Tasks given to player to progress towards some goal or reward.

Resource The process of gathering and allocating resources required for some task or goal

management

Scheduling Planning and executing a procedure with respect to a set of specified events or times

Cleared for Public Release 3
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Strategy A plan or policy for achieving a goal.

Timed Events where players have to quickly make a decision
choice/events

Information When one party in the game possesses greater material knowledge than another (also
asymmetry related to deception).

Spatial Think about or manipulate objects in 3D

reasoning

Problem Solving Finding solutions to difficult or complex issues

Table 1. Game mechanics and their definitions

We further refined the game mechanics vocabulary to incorporate some aspects of
acquisitions training that are missing from the general vocabulary of games. The final 15
terms that we identified are: Communication, Logistics, Problem Solving, Resource
Management, Risk Management, Planning, Coordination, Trading, Budgeting, Teamwork,
Cooperation, Collaboration, Memorization, and Information Gathering. With this more
refined set of terms, we analyzed 58 popular existing games across several genres to
identify the mechanics that these games were best at communicating through interaction.
A detailed spreadsheet with the relevant analysis is presented in Appendix A (Game
Training Matrix Excel File).

Player Types

Research in game design and game studies (Bartle 96, Yee 2016, Hamari et al. 2014, Ip and
Jacobs 2005) identified segmentation of players according to the types of experiences that
primarily appeal to them. Bartle’s taxonomy of player types is one of the most widely adopted
in the game studies literature. Bartle categorizes players into Killers, Achievers, Socializers,
and Explorers. Yee and Ducheneaut look at the motivations of players and further refine
Bartle’s taxonomy to include other dimensions of interest such as Immersion and Creativity.

% 2 ® %

¢ A 2
Action Social Mastery Achievement Immersion Creativity
“Boom!” “Let's Play” “Let Me Think” “| Want More” “Once Upon a Time" “What If?"

Destruction Competition Challenge Completion Fantasy Design

Excitement Community Strategy Power Story Discovery

Figure 1. Yee and Ducheneaut's Gamer Motivation Inventory labels based on player experience
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Consistent with Bartle’s taxonomy, we labeled the 58 games the type of players that are
supported in the play modes for these games across the 15 labels for the type of relevant
acquisition skills that could be taught through these mechanics. Figure 2 below shows part
of the spreadsheet that includes labels. The full spreadsheet along with label definitions is
provided as an attachment to this report.

Legend
Video games
Boars games

Figure 2. Extensive labeling for 58 popular games of different genres based on Bartle’s player types and an Acquisition specific
mechanics label set that was developed in phase 1. [LINK to Full Spreadsheet]—Requires sign-in

Game Design and Development
I N NN N NN N N NN N NN, N N NN NN NN N NN ————~—~—~—~——~—~—~—~—~—~~—_~—~—~—_—_—_———

Based on our study of player types and game types, we chose to incorporate the
development of different genre of games with acquisition and contracting curriculum as a
basis for students in the game development concentration at NCSU. The game designs were
chosen based on coverage of different types of skill and chance. The four game types that
we chose were,

1) Pinball/Pachinko: mostly chance based reactive; short duration gameplay with
high replayability

2) Endless Runner: fast paced reactive with more player control; quick multiple-
choice type questions

3) Escape Room: slower paced with puzzle solving components that
directly relate to curricular materials [Phase 1: Development] [Phase
2: Study]

4) Base Building Tower Defense: Dynamic pacing with resource management and
strategic reasoning [Phase 1: Concept Development] [Phase 2:
Development] [Phase 3: Study]

Cleared for Public Release 5
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Design Process

The design process for our games is based on the Mechanics, Dynamics, and Aesthetics
framework proposed by Hunicke, Zubek, and LeBlanc (2004). Consistent with this
approach, we began each game with a storyline narrative that we expect players to relate
to based on their experience of gameplay. These stories are further refined into actions
(mechanics) that players take in the game followed by the dynamics that come about with
respect to the sequence of actions and consequences for the games. An example board
from a Pachinko game design is shown in Figure 3.

Team 8
This quiz garrs m =~ 59] -
Teethes NPE sudants Mirl bl NPS
to make better scoring high will have

decisions under 3
timed

Story

for defense related developad batter
acquisitions with decision making While the ball passes
goal to reduce under Umed through the track, it Each question will
protests or itigations. scenarios. encountors various have a timer for the
collectibies, "'l':‘d;m studant to answer. It
are designed by NPS bl e
with an alm to be for the
The game is simple While the ball is on nculcate batter
to play. The ball track, flippers decision making in
starts robing from randomly guide the vy,
ech. the top, passes ball to take certain
M anics path m':'nd paths which imitate
s on the uncertainity of a
reaches one of the tracitional pachinko oo il
bins at the end. gama. The question Each bin will k
answers will be in 5 =
formats such a8 bonus multiplier
troe-falsa, muftiple collectible. 3 bins
ol wil have bonus
AR score multipliers as
Each correct follows: 5X. 10X, 15K,
The game ends with
answer will
the ball reaching
Dynamics reward 1score  theend in the bins
point and hitting the
R ': Lo bonus multiplier,
At the end, the
bonus multiptiers
wil multiply the
score attained by
the player.
The goal of the
& to answer
Goal ===
Answers and scone

Figure 3. Design board for a game of Protest Pachinko

Development Process

For development, we utilize two popular game engines, Unity 3D and Unreal Engine. There
are several benefits of these existing game engines for game development. First, these
engines have over several decades focused on creating efficient tools for supporting game
development which includes tools for importing content (art assets, audio, etc.),
programming support for common functions such as rendering, navigation, and user
interface development, one-click deployment on multiple platforms (web, mobile, PC,

console), and a community of experts who provide excellent support for creative
development.
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Escape Room Prototype

An escape room is a type of game where players are locked in a room (real or virtual) with
a puzzle to solve. On solving the puzzle, the room is unlocked and a new locked area opens
up with a different puzzle. After solving a series of puzzles that are usually connected
through a single narrative, players are able to escape the experience. This genre of games
has recently become quite popular both as physical escape room installations and as virtual
experiences. The variety of puzzles that can be incorporated in an escape room provide
affordances to incorporate educational content for serious games. Escape rooms also
provide a slower paced reflective experience which allows design of puzzles that may
require players to research or look up textbook content for figuring out answers to puzzles.
Some puzzles also involve communication and coordination between team members if
there are multiple students within teams that are collaborating on the game. A
comprehensive database of different types of puzzles has been created by the MIT’s puzzle
club that organizes their annual MIT Mystery Hunt (https://puzzles.mit.edu/).

For our prototype we chose 5 types of puzzles that matched well with the protest risk content
in the Federal Acquisitions Regulation (FAR) manual.

Puzzle 1;

Text cipher
based on
multiple choice
guestion

There is a multiple
choice question on a
wall. The answer
options are random
characters  (rather
than A,B,C,D). The
correct answer
character then
connects the letter A
to the shifted
alphabet. Player now
decodes the
message to reveal a
clue. The clue points
to a painting on the
wall across from the
cipher. Upon clicking
the correct painting,
the exit code is
revealed.

Cleared for Public Release 7
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Puzzle 2:

Map location
based on the
contract
document

There is a protest
document in the
bookcase that
indicates a location.
Upon clicking the
location on the
world map, the exit
code is revealed.

Puzzle 3:

True/False
guestions

There are tables
with  candles that
have True/False

questions. The
answers
correspond to

whether the laps are
lit or unlit. After
correctly setting
lamp states, the
code is revealed by
lit lamps.

Puzzle 4:

Matching game
with clauses in
the FAR
manual

There is aboard with
clause numbers
and descriptions
from the FAR
manual on the wall.
Correctly matching
the clauses to
numbers in the order
of the specified
colored threads
gives the exit code.

Match the following clauses to
their FAR prescriptions

Cleared for Public Release
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Puzzle 5:
Fill in the blanks

There is an answer
wall that asks the
player to bring a coin
with the symbol that
represents the
answer that fills the
blank to the
question. On the
opposite wall are the
nine coins that the
player can use to
answer the
questions. Below the
coins are four chests
that each contain
one digit of the code
that needs to be
entered into the
keypad to exit the
room, and  the
chests will only open
once the player
successfully fills the
blanks with the right
coins. There is also a
word bank near the
starting door that is
intended to give the
player a hint at what
the symbols on the
coin mean.

Playtesting and Deployment

We conducted a playtest study with students at the Naval Postgraduate School familiar with
the FAR manual. Overall, we found that students found the game to be enjoyable and
challenging. The final game prototype developed during Phase 1 is deployed on Itch.io and
is playable on the web with a passcode.

Tower Defense Development
- - -

A base building tower defense game involves resource management for building a base to
maintain a certain number of unit (attack, defense, and resource gathering units). During
the day, the player utilizes resources (contracting mechanisms) to build the base. During the
night, an enemy attacks the base. The player’s objective is to last for as many days as is
possible given their resources. Instead of direct manipulation of adding buildings and
workers, we designed the interface to have base building operations through a contracting
interface that provides specific types of contract instruments for procuring base defenses,
workers, and site construction facilities. Figure 4. shows the initial prototype implementation
that includes some of the basic gameplay systems that have been put in place for the
prototype.

Cleared for Public Release 9
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Figure 4. Tower defense early prototype

We are moving forward with further refinement of these game types, and anticipate
developing further insights into preferred game types that can benefit training curriculum
for contract officers and other areas.

Conclusion

During Phase 1, we developed a methodology to systematically map game mechanics
to player types, and game mechanics to educational content specifically for acquisitions-
related topics. This provides us with a taxonomy that guides the development of a suite
of games that provide coverage over learning content and types of student preferences
in terms of their gaming experience. We also developed several game prototypes such
as protest pinball, escape room, and contingency contracting tower-defense. Phase 1
deliverables demonstrate the feasibility of developing these types of games, their scope,
and the suitability of the interdisciplinary team of management, computer science, and
game/curriculum design experts at NPS and NCSU to successfully carry out Phase 2
projects and beyond.
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Appendix A

Please refer to separate Microsoft Excel file entitted Game Training Matrix.
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Game/Genre
7 Days to Die
12 Minutes
80 days (CYOA)
Among Us
Animal Crossing
Bloons TD 6
Bluff/Liar's Dice
Codenames
Crazy Taxi
Detriot: Become Human
Diner Dash
Dungeons and Dragons
Embr
Endless runners
Escape Room Simulator
uro Truck Simulator 2/ Simulators (Genre
Everhood
Fantasy Sports
Fleet Command
Football Manager
Good Job!
Hades
Hanabi
Hasbro's Battleship
Hollow Knight (Delicate Flower Mission)
Human Fall Flat
Keep Talking and Nobody Explodes
Kerbal Space Program
Life is Strange
Looter Shooters (Genre)
Magequit
Mass Effect Triology
Monopoly
Moving Out
Murder Mystery (Genre)
Open World (Skyrim;BOTW;RDR)
Overcooked 1/2
Overwatch/Hero Shooters (Genre)
Papers, Please
Pico Park
Poker
Portal 2
Real-time Strategy (MicroRTS/StarCraft 2
Risk
Road 96
Rust
Settlers of Catan
Stardew Valley
Surgeon Simulator
Super Mario Maker 2
The Dark Pictures Anthology
The Sims 4
Totally Reliable Delivery Service
Tricky Towers/Tetris
Turn-based Strategy (Civilization)
Two Point Hospital
Tycoon Games (Genre)
Werewolf/Mafia
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Card games

K - Killers
S - Socializers
A - Achievers

E - Explorers


https://www.youtube.com/watch?v=Dt9EzY6FBWw
https://www.youtube.com/watch?v=XuL8FPhKr2Y
https://www.youtube.com/watch?v=aelIWLU8MVc
https://www.youtube.com/watch?v=NSJ4cESNQfE
https://www.youtube.com/watch?v=_3YNL0OWio0
https://www.youtube.com/watch?v=PvFaD6g6yzk
https://boardgamegeek.com/boardgame/178900/codenames
https://www.youtube.com/watch?v=_dzL-0FwT7M
https://www.youtube.com/watch?v=Jsv6S1uNuZo
https://dnd.wizards.com/
https://www.youtube.com/watch?v=2BjiEmVejdk
https://www.youtube.com/watch?v=fGy-x3H-nxU
https://www.youtube.com/watch?v=fGy-x3H-nxU
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https://www.youtube.com/watch?v=fGy-x3H-nxU
https://www.youtube.com/watch?v=xlTuC18xVII
https://www.youtube.com/watch?v=XmfbwVDVZU4
https://fantasy.premierleague.com/
https://fantasy.premierleague.com/
https://fantasy.premierleague.com/
https://www.youtube.com/watch?v=TQ4KYMwF9ck
https://www.youtube.com/watch?v=5c9QZFeVrRY
https://www.youtube.com/watch?v=91t0ha9x0AE
https://boardgamegeek.com/boardgame/98778/hanabi
https://www.youtube.com/watch?v=gN5H1fJh5v0
https://www.youtube.com/watch?v=UAO2urG23S4
https://www.youtube.com/watch?v=-Edk59BqSEU
https://www.youtube.com/watch?v=2Ba34RcTmt0
https://www.youtube.com/watch?v=P_nj6wW6Gsc
https://www.youtube.com/watch?v=cAUIRzgEkX8
https://www.youtube.com/watch?v=cAUIRzgEkX8
https://www.youtube.com/watch?v=cAUIRzgEkX8
https://www.youtube.com/watch?v=qmyAWjViHeM
https://boardgamegeek.com/boardgame/1406/monopoly
https://www.youtube.com/watch?v=WhoMkC9Zvw0
https://boardgamegeek.com/boardgame/1294/clue
https://www.youtube.com/watch?v=lcVISRmANIo
https://youtu.be/dushZybUYnM
https://www.youtube.com/watch?v=_QP5X6fcukM
https://www.youtube.com/watch?v=r_-yjKYfp9Y
https://boardgamegeek.com/boardgame/1115/poker
https://www.youtube.com/watch?v=yaqeZ9Snt4E
https://boardgamegeek.com/boardgame/181/risk
https://www.youtube.com/watch?v=oJijMsezBHg
https://www.youtube.com/watch?v=LGcECozNXEw
https://boardgamegeek.com/boardgame/13/catan
https://www.youtube.com/watch?v=ot7uXNQskhs
https://www.youtube.com/watch?v=V6COQHqc4LE
https://www.youtube.com/watch?v=CYx9v7Mo94M
https://www.youtube.com/watch?v=z00mK3Pxc8w
https://www.youtube.com/watch?v=u3LALcKYAcM
https://www.youtube.com/watch?v=8x8snCopCpc
https://www.youtube.com/watch?v=LqbzYGT8F70
https://www.youtube.com/watch?v=SjrcU1gwkjc
https://youtu.be/j0-WtQEHBFk
https://youtu.be/j0-WtQEHBFk
https://youtu.be/j0-WtQEHBFk
https://youtu.be/j0-WtQEHBFk
https://youtu.be/j0-WtQEHBFk
https://boardgamegeek.com/boardgame/925/werewolf

Appendix A - Mechanics

Mechanics Definitions Contracting Acquisition Negotiation Supply Chain Management
Communication Active listening and clear, concise responses between two or more parties. X X X X
Conflict resolution Process of finding a peaceful conclusion to a dispute X X
Deception The act of fooling or misdirecting another person to make them believe something that is not true X X

Exploration The process of gathering information or learning about an area or topic X X X X
Memory

Quests Tasks given to player to progress towards some goal or reward. X X X
Resource managemer The process of gathering and allocating resources required for some task or goal X X X
Scheduling Planning and executing a procedure with respect to a set of specified events or times X X X X
Strategy A plan or policy for achieving a goal. X X X X
Timed choice/events Events where players have to quickly make a decision X X X X
Information asymmetr [deception could fit here] When one party in the game possesses greater material knowledge than a X X

Spatial reasoning Think about or manipulate objects in 3D X X
Problem Solving Finding solutions to difficult or complex issues X X X
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Appendix A - Reading List

Papers Descriptions Extra Notes

Effective tutorial design Kerbal Space Program has development cycles. Designing and testing new ships, hiring and managing space program

Flight game skill transfer study  Studies the transfer of skills from video simulator to pilot test simulator Open world games have a quest structure. Item collection, trading mechanic, purchase vs obtain

Game flow and immersion Game Dev Tycoon have development cycles. Research, development prioritization, hiring and managing dev team

Game-based learning survey Tycoon games have management systems. Construction/maintenance, personnel training and hiring, expansions, budgeting
Guiding Impasse-driven learning There have been some empirical studies of how skills transfer from flight simulator games to professional flight tasks
Impasse-driven learning Impasse-driven learning and productive failure may be good approaches for our problem.

Mastery learning describes a learning style where students have to master a topic before progressing the next topic ~ Mario tutorial designs (for teaching players new mechanics in an effective way)

MCTS for Personas Gamer Motivation profile https://apps.quanticfoundry.com/surveys/start/gamerp
Mental modeling in education gar how students form mental models of concepts and try to map them to a real world applications or oth: Knack.it

Model matching Research games Village Voices (ITU)
Operational logics how game mechanics can be broken down and understood so players can make intentional actions FearNot

Player modeling

Player types: meta-synthesis

Productive design discusses productive failures and success versus unproductive failures and successes

Productive failures

Productive persistence identifying when students are stuck (or at an impasse) or slowly making progress

Purposeful learning in game play
Task design how learning differs when learning from scratch, from a full solution, and fixing a buggy solution
Taxonomy of player types
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http://www.fdg2013.org/program/papers/paper44_shannon_etal.pdf
https://journals.sagepub.com/doi/pdf/10.1177/1046878116671057?casa_token=EX3FrW6aeokAAAAA:RCobMKPNaJvOe3hgpOP3NCH7_iShQObgNgVAdv2XPRxguSLSCB1cpxV-auA2YxmtnzRGp5fm5EDZE2Q
https://www.sciencedirect.com/science/article/pii/S074756321530056X
https://files.eric.ed.gov/fulltext/EJ1090277.pdf
https://www.aaai.org/Papers/FLAIRS/2006/Flairs06-036.pdf
https://pdf.sciencedirectassets.com/271802/1-s2.0-S0747563208X00032/1-s2.0-S0747563207000969/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEBoaCXVzLWVhc3QtMSJIMEYCIQDeR934MBYLrGyG4rMzaNMqa%2BPX3%2FELBcNB4XG2YGZ7RAIhAMztScTrAwDehMxpX2reuitxlqvLnEVeV7jtzdTgAotIKvoDCGIQBBoMMDU5MDAzNTQ2ODY1IgyYxDKs8PJzDyNePJ8q1wMjnXLwuh%2Fj2TsVIRRazR1rBdzzkKTcR4gApB55%2F%2BRrJww2%2B%2F5dli2ZMZNvwvLfO0s7GumsOkwgkFO7VD4nBIz7HoA5J378qhTYnla7iEwD%2FLJOx9v%2BoK%2F%2FCdxQRJnZ0bp32ee5OwYEZ9vH18yeEXEQh1LUZuPfdtK8IHrvQB%2FqwXHowMyyDRrDiS9cqCmgStyrBBBZQXfDfF8jNa%2BuLYK9ytKPwGNkvoEz4X3n86R5APkNQO%2BUU38ckXrxDpd6wIVmq6MpsMISagWaBUx9YhhHUhcUG6lprx4jeMI%2Ffn%2B6HSkSfIzOgMlc2r07TxOKy4Tg%2BXs4df4eTpyu6MKCvW0JeR%2FX4wtU1frDgB8rtECWLoKk0QxNjw6nmUAw1jsp5NhdB1xtbT%2FnBHigiPZXS8kOI8Ik8NGp123akm3ep4ozqYUsJcVLnGW24etc1vVXlSW32P3d5HSEQYsAStkuD%2FUyReC3D5UdLPszyFsCN%2F25T%2FLayKXxDTHf4P52BFCWLT08TRUaKblnsX%2Bpt1zSHSDZZVdfLmV8Q78xiubUhT6RrF7Kj%2FdAhYcIUgf%2BPes3D0kjioOWEFwhUj%2Bb5ZppauNSRERUFZ%2FXtsU9gA%2FfZkJ89f6l7kr2Z3AwqvnTiQY6pAEy7TDaY9Obm151m7edwq6O69e7NKy50VHfvkMct3S3E1CcsViwfdn16BE4r4cZ3rz2f%2BxNPkft%2F7P12wnj%2FqkeiPML7073BvIc02bXqplNG4emPANynfWDwLPJaWMwTPv3KF13DqF3ROpncftF2Y4TXya53FsZia1wDMlkN8fFlJTaOQaYQ9WaTj7%2Ftea5JUXo9lhn5R2OUuU1rHLNJcA17BnKmg%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20210905T175710Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYWJVR6FXV%2F20210905%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=cc694769afc3fbefee29a789380166c6e3a8a8d69ec3144504d61b704033cbf9&hash=76bd05ba7b9b848739a094fbd702b533336213429db0c1cd26df7015c3725ec2&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S0747563207000969&tid=spdf-9783c911-87a5-4f06-bdac-64c61c3861c2&sid=a6c74587669bb54ada3a3020052fe7db37b0gxrqa&type=client
https://www.jstor.org/stable/pdf/1167112.pdf?refreqid=excelsior%3Aba6f45da7452a68659069199607d33c6
https://youtu.be/dBmIkEvEBtA
https://youtu.be/dBmIkEvEBtA
https://www.aaai.org/ocs/index.php/AIIDE/AIIDE15/paper/view/11610/11417
https://apps.quanticfoundry.com/surveys/start/gamerprofile/
https://srcd.onlinelibrary.wiley.com/doi/pdf/10.1111/j.1750-8606.2011.00160.x?casa_token=bNnbI9NjUdAAAAAA:kPjlTCx3nQim1ykLnUe3uaz-HfzdWVvllKlHyGwdO-b3JUYHXi8XXjSkRUFJ9SBkT4T3Vwnn0STdV5Zf
http://knack.it/
https://www.ssoar.info/ssoar/bitstream/handle/document/57819/ssoar-mediacomm-2018-2-boyan_et_al-Model_matching_theory_a_framework.pdf?sequence=1&isAllowed=y&lnkname=ssoar-mediacomm-2018-2-boyan_et_al-Model_matching_theory_a_framework.pdf
https://dl.acm.org/doi/pdf/10.1145/3102071.3102107
https://ieeexplore.ieee.org/abstract/document/5286500?casa_token=DRaBf3qXQYQAAAAA:sQxixIsxasfF9FFNSG3QxWm5Rgryfa6VOXaRYhDnSagm9cPda-ouG9UueX9n3-kZsEiVRnsh0g
https://trepo.tuni.fi/bitstream/handle/10024/99064/player_types_a_meta_synthesis.pdf
https://web.archive.org/web/20171105013330id_/http:/www.tandfonline.com/doi/pdf/10.1080/00461520.2016.1155457
https://web.archive.org/web/20171105013330id_/http:/www.tandfonline.com/doi/pdf/10.1080/00461520.2016.1155457
https://www.tandfonline.com/doi/pdf/10.1080/07370000802212669?casa_token=S-hLuzM4LjoAAAAA:djb1LZVeotHr1aoegM1eifr1JBgHXuycy_BnwN3Cp0AtDmxYeIAo-zgPjedvYZvMADTeSvcPq2VO0G4
https://files.eric.ed.gov/fulltext/ED599202.pdf
https://link.springer.com/content/pdf/10.1007/s11423-015-9418-1.pdf
https://dl.acm.org/doi/pdf/10.1145/3159450.3159519
https://dl.acm.org/doi/pdf/10.1145/3159450.3159519
https://d1wqtxts1xzle7.cloudfront.net/46319384/An_Inclusive_Taxonomy_of_Player_Modeling20160607-24532-ls87e-with-cover-page-v2.pdf?Expires=1631129380&Signature=ethJy4voExiv-ATBTxjWrLg2jIk7g4oPML8RImwSVsJRHxwwFbWJplIVaTePZ0wI4Smgn-gDKbOm5CXSZ9qtk2vVcFQRdniBpWTwACaaE0BdobxQFGUx5cNv-1xaP~u4-uwWuRgqwz1KSmQqgfoSm~m1qVdweVEE1kyJwgW49Nw8Waw7g7BXwWxEXn4NBGoTpJOKX3YKv9~NN97zLOcwEoTbjRSdR7m-wTaqrIEyIlcbZ6FK5lPa~Ic0R4swCzKIGW6r5PDu2577QhB6i2k-pYApijIdzH4Kk7h-4VYQ7rNq6Co2UHOAY9p3EU22WMVOYr1NMA8yXeI-HwHUDn83eg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
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