DENTAL EDUCATIONAL GAME DESIGN DOCUMENT

This document serves as the foundational brief for developing specific games for the
DILDENT project.

The game can have one, two, or three difficulty levels, including minigames.
EXPLANATION FOR LEVELS
BLOOM TAXONOMY - LEARNING OBJECTIVES

Easy level: Includes the first step in learning acquisitions (Bloom Taxonomy) which is
“remembering”: Recalling, naming, defining, listing, sequencing, counting basic facts
and information. The following examples are given for reference to easy level learning

acquisitions and conforming game types.
Basic Science and Anatomy
Learning Outcome

The student can name the main structural parts of the
tooth.

Suitable Game Type

Labelling Game / Drag and
Drop on Image

The student can recognize and define the basic
anatomical structures of the oral cavity.

Matching Game

The student can list the eruption times of primary and
permanent teeth.

Ordering / Timeline Game

The student can recall the main functions of the
periodontal tissues.

Flashcards (Memory Cards)

The student can count the main types of cells observed in
dental histology.

Matching Game / Memory
Cards

Diagnosis and Disease Knowledge
Learning Outcome

The student can define the main symptoms of common
dental diseases.

Suitable Game Type

Matching Game

The student can name the basic tools used for dental
diagnosis.

Image Recognition / Hidden
Objects

The student can list the types of radiographic images.

Flashcards / Multiple Choice
Quiz




The student can recall the basic steps of the diagnostic
process.

Ordering / Process Puzzle
Game

Clinical Procedures and Treatment Knowledge
Learning Outcome

The student can list the names of basic instruments
used in restorative dentistry.

Suitable Game Type

Sorting Game / Image Matching

The student can sequence the stages of the sterilization
process.

Ordering Game / Drag and Drop
Steps

The student can define the basic steps required for tooth
extraction.

Scenario-Based Ordering /
Interactive Story

The student can name the types of local anaesthesia.

Multiple Choice Quiz /
Flashcards

Medium Level: Includes the second important step in learning acquisitions (Bloom

Taxonomy) which is “understanding and comprehending”: Constructing meaning from

oral, written, and graphic messages through interpreting, exemplifying, classifying,

summarizing, inferring, comparing, and explaining.

The following examples are given for reference to medium level learning acquisitions

and conforming game types, this time examples focusing on some dental treatment

fields.
ENDODONTICS
Learning Outcome

The student can explain the biological purposes of root
canal treatment.

Suitable Game Type

Scenario Quiz / Concept
Explanation Game

The student can describe the sequence of steps in root
canal therapy and their rationale.

Ordering with Reason Game /
Interactive Flowchart

The student can interpret radiographic signs indicating
pulp necrosis or periapical lesions.

Image Analysis Game /
Diagnosis Simulation

The student can classify different endodontic instruments
based on their use (cleaning, shaping, obturation).

Sorting Game / Tool-Purpose
Matching

The student can predict possible outcomes of incomplete
canal cleaning.

What-If Scenario Game / Case
Simulation




PROSTHETICS
Learning Outcome

The student can describe the biomechanical principles
of fixed and removable prostheses.

Suitable Game Type

Explanation Quiz / Concept
Mapping Game

The student can explain how occlusion affects
prosthetic design.

Case Scenario Quiz / Interactive
Diagram

The student can interpret the steps of crown
preparation and explain their purpose.

Step-Purpose Matching /
Ordering with Explanation

The student can compare indications for different types
of dental prostheses.

Comparison Game / Sorting
Scenario

The student can predict functional problems if occlusal
adjustments are not properly made.

What-If Scenario Game / Clinical
Simulation

PEDIATRIC DENTISTRY
Learning Outcome

The student can explain the importance of behavior
management techniques in paediatric patients.

Suitable Game Type

Scenario-Based Quiz /
Decision-Making Game

The student can describe the differences in pulp
treatment approaches between primary and permanent
teeth.

Comparison Game / Flashcard
Explanation

The student can interpret eruption sequences and their
clinical significance.

Timeline Game / Ordering with
Meaning

The student can explain preventive strategies such as
fluoride therapy and sealants.

Case Scenario Game / Multiple
Choice with Explanation

The student can predict the consequences of premature
tooth loss in children.

What-If Simulation / Interactive
Story

Hard Level: Includes the third step in learning acquisitions (Bloom Taxonomy) which is
“understanding and comprehending”: Carrying out or using a procedure for executing or

implementing.

The following examples are given for reference to hard level learning acquisitions and

conforming game descriptions.



ENDODONTICS

Description Learning Purpose

Root Students follow step-by-step cases (pulp testing > Apply procedural

Canal access cavity > canal shaping - filling). They must sequence and

Hero select the correct instruments and actions at each instrument selection
stage. skills

Vital or Students are given different patient symptoms and Clinical decision-making

Not? decide on pulp vitality tests and diagnosis. and testing skills

Access Tooth model simulation: students create the correct | Technical application

Quest access cavity. Errors result in canal blockage or and hand-eye
perforation. coordination

PROSTHODONTICS

Game Name Description Learning Purpose
Impression Students choose the correct impression Practice impression-taking
Master material and apply it step by stepon a techniques

virtual patient.

Crown Prep Given various clinical scenarios, students | Apply tooth preparation

Challenge perform crown preparation correctly. sequence and retention form
knowledge

Temporary Students prepare and place a temporary Clinical speed and

Time Attack crown within a time limit. Accuracy and application skills

speed are scored.

PEDIATRIC DENTISTRY

Game Name Description Learning Purpose
Little Dentist | Students interact with a pediatric patientand | Child communication and
Simulator plan treatment. Correct approach, material behavior management
choice, and sequence earn points. practice
Eruption Students predict the eruption of teeth for a Apply tooth eruption
Explorer given child’s age and identify early or delayed | knowledge
teeth.
Filling Students perform restorative procedures on Restorative application
Factory primary teeth. Wrong material selection leads | skills
to failure.




VISUAL DESIGN & USER INTERFACE SUGGESTIONS

1. Clinical Accuracy and Realism for Assets

Visual assets must prioritize clinical accuracy to ensure effective learning:

Instrument and Step Imagery:

Since the template explicitly requires providing images (visual assets) for the instruments
or steps in the game, these visuals must be high-fidelity and accurately represent the
tools used in restorative dentistry, endodontics, or diagnosis. For instance, games
involving "Sorting Game / Tool-Purpose Matching" require clear images of instruments.

Anatomical Visuals

For Easy level learning acquisitions, such as "Labelling Game / Drag and Drop on Image"
or defining anatomical structures, the visuals of teeth and the oral cavity should be
medically precise and clearly delineated for easy identification and recognition.

Simulation Environments

For Hard level procedural games like Access Quest (Tooth model simulation) or Crown
Prep Challenge, the visual environment should be functional and realistic enough to allow
students to apply technical skills and judge errors (e.g., perforation).

2. Supporting Visuals for Learning and Feedback

Visuals should be used dynamically to enhance learning reinforcement and feedback:

Interactive Diagrams and Radiographs:

Medium level games often require students to "interpret radiographic signs" using an
Image Analysis Game or interact with concepts via an Interactive Diagram. This
necessitates the use of high-resolution, clinically relevant radiographic and schematic
images.

Reinforcement Text Visuals

Short explanations accompany every minigame as educational reinforcement. The visual
design should allow for the clean integration of these explanations, possibly using
supporting diagrams or highlighted anatomical sections to clarify the rationale behind
correct answers.

Clear Feedback System

Immediate correctness feedback is essential. The Ul should employ clear visual cues
(e.g., colour coding—green for correct, red for incorrect) to immediately signal the result
of an answer or action, highlighting the correct choice and rationale for incorrect
attempts.

3. User Interface (Ul) and Motivational Design

The visual design must support the game flow and motivational structure:



Level and Progression Clarity

The difficulty levels (Easy, Medium, Hard) and the progression system (unlocking harder
levels/cases after success) should be visually distinct on the menu screen. Clearicons or
colour schemes can differentiate between basic recognition tasks (Easy) and full case
simulations (Hard).

Scoring and Motivation Tracking

Visual elements are necessary for the motivational implementation, such as progress
tracking (Leaderboards or progress charts). These visual displays must be easily
accessible and clearly show accuracy points and speed bonuses earned.

Status Indicators:

The design must clearly indicate whether gameplay is Timed or Untimed, possibly using a
prominent visual countdown or timer display when relevant.



PARTNER INSTITUTION:
CATEGORY OF GAME 1: (Dental Treatment Field)

1. FIELD CONCEPT & GAME SCOPE

Requirement/Instruction for Planner

Field Name =l ‘

Endodontics
Paediatric Dentistry
Prosthetic Dentistry
Gnathology
Restorative Dentistry

Core Knowledge
Focus in the Field

Target Audience Undergraduate dental students (pre-clinical and early clinical years)

Game Explanation
(Appears on the
screen for players)

Specific Learning Objectives

What students will | Level: Students will be able to (list, recall, name, define, sequence,

be able to do after count...)
playing each level?




Required Information/Data for the Game Content

List all necessary
data inputs that
will be used in the
game.

(What will happen
in the game,
correct answers,
progression rules,
etc.)




If case-based

If case-based,
outline the full
case story, patient
presentation, and
diagnostic path
required.




2. GAME FLOW & MECHANICS

Requirement/Instruction for Game Planner

(EEOTEPLE S e Timed Untimed

Progression Trigger | Must adhere to the rule:

‘ = NO
1- Unlock harder
levels/cases after
successful

completion?

2- Or player can select

the level?

3. SCORING AND MOTIVATION

Requirement/Instruction for Planner

Accuracy Points | 10 Points for each correct answer?

Speed Bonus Bonus points for speed (faster solutions = higher

score)?

Penalty Details Penalty applied for incorrect attempts (to

discourage random guessing)?

Motivational Progress tracking (e.g., Leaderboards or progress

Implementation | charts)?




4. |IF REQUIRED PROVIDE IMAGES (VISUAL ASSETS) BELOW FOR THE INSTRUMENTS OR
STEPS IN THE GAME

Level:




Level:




Level:




5. FEEDBACK AND LEARNING SUPPORT

Field Requirement/Instruction for Planner

Immediate Immediate correctness feedback is given after every answer.
Feedback

Reinforcement Short explanation accompanies every minigame (educational
Text reinforcement).

Write your short explanations for each answer in the game

End of Level Short Explanation

Easy

Medium

Hard




PARTNER INSTITUTION:
CATEGORY OF GAME 2: (Dental Treatment Field)

1. FIELD CONCEPT & GAME SCOPE

Requirement/Instruction for Planner

FieldName

Endodontics
Paediatric Dentistry
Prosthetic Dentistry
Gnathology
Restorative Dentistry

Core Knowledge
Focus in the Field

Target Audience Undergraduate dental students (pre-clinical and early clinical years)

Game Explanation
(Appears on the
screen for players)

Specific Learning Objectives




What students will | Level: Students will be able to (list, recall, name, define, sequence,
be able to do after count...)
playing each level?

Required Information/Data for the Game Content

List all necessary
data inputs that
will be used in the
game.

(What will happen
in the game,
correct answers,
progression rules,
etc.)




If case-based

If case-based,
outline the full
case story, patient
presentation, and
diagnostic path
required.




2. GAME FLOW & MECHANICS

Requirement/Instruction for Game Planner

(EEnmerEEy e Timed  Untimed

Progression Trigger | Must adhere to the rule:

‘ YES NO
3- Unlock harder
levels/cases after
successful

completion?

4- Or player can select

the level?

3. SCORING AND MOTIVATION



Requirement/Instruction for Planner

Accuracy Points | 10 Points for each correct answer?

Speed Bonus Bonus points for speed (faster solutions = higher

score)?

Penalty Details Penalty applied for incorrect attempts (to

discourage random guessing)?

Motivational Progress tracking (e.g., Leaderboards or progress

Implementation | charts)?

4. |F REQUIRED PROVIDE IMAGES (VISUAL ASSETS) BELOW FOR THE INSTRUMENTS OR
STEPS IN THE GAME



Level:




Level:




Level:




5. FEEDBACK AND LEARNING SUPPORT

Field ‘ Requirement/Instruction for Planner

Immediate Immediate correctness feedback is given after every answer.
Feedback

Reinforcement Short explanation accompanies every minigame (educational
Text reinforcement).

Write your short explanations for each answer in the game

End of Level ‘ Short Explanation

Easy

Medium

Hard

Initial Design proposed:
Dentist Game Guidelines Proposal
1. Purpose of the Game

The game aims to support dental students in learning and retaining core knowledge
through interactive puzzle and memory-based minigames. It will focus on oral anatomy,
dental materials, pathology, endodontics, prosthetic dentistry, gnathology,
pediatric dentistry, dentral treatment patient anxiety, galvanism, radiographs, and
clinical decision-making in a fun, engaging way

2. Target Audience
e Undergraduate dental students (pre-clinical and early clinical years).

e Learners who need repetition and interactive practice in tooth anatomy,
diagnosis, dental instruments names etc.

3. Learning Objectives

By playing the game, students will:



4. Game Flow
e Main Menu - Player chooses a minigame category.
o Difficulty Selection > Easy / Medium / Hard (increasing complexity).

e Gameplay ~> Timed or untimed puzzles, memory challenges, and case-based
problems.

e Feedback > Immediate correctness feedback + short explanation.

o Progression System > Unlock harder levels/cases after successful completion.
5. Example Games
Game Examples - Google Drive

https://www.youtube.com/watch?v=X19LMc3NAgQ

https://youtube.com/shorts/tN9STm-kzmgw?si=Aujz23S8LWbFPgfm
6. Difficulty Levels

o Easy: Basic recognition (single tooth, simple matching).

e Medium: Multi-step puzzles, early case scenarios.

e Hard: Full cases with multiple correct steps, radiograph interpretation under
time pressure.

7. Scoring System
o Points for accuracy (correct answer).
e Bonus points for speed (faster solutions = higher score).
e Penalties for incorrect attempts (to discourage random guessing).
e Leaderboards or progress charts for motivation.
8. Feedback & Learning Support
e Each answer accompanied by a short explanation (educational reinforcement).
e Incorrect answers highlight the correct choice + rationale.

e Summary screen after each round with key takeaways.


https://drive.google.com/drive/folders/15Cus0aLOy1KHwjEVjcQKwIZL3gDVdNTQ?usp=drive_link
https://www.youtube.com/watch?v=X19LMc3NAqQ
https://youtube.com/shorts/tN9Tm-kzmgw?si=Aujz23S8LWbFPqfm

