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Learning: The Process of Attaining new Comprehension, 

Apprehension, Expertise, Principles, Virtues, Comportment 

and Inclinations (Gross, 2010)

Gamification in Education: The Use of Game-Based 

Mechanisms and Game Dynamics to Stimulate Learners’ 

Incentives, Peculiarity and Engagement, while 

Enhancing Their Problem Solving, Critical Thinking and 

Interpersonal Skills, so that Specific Educational 

Objectives are Acquired (Kapp, 2016)

Gamified Education Enables Learners to Develop 

their Cognitive, Emotional and Social Competencies, 

through Active Game-Play Experimentation, Motivation 

and Engagement, thence, Holistically Improving the 

Process of Learning (Lee & Hammer, 2014)

Comparing the Amount of Freedom that a Game Allows 

for (Gamification vs Game-Based Learning), to the 

Breadth of its Application within the Classroom, there 

Exist “Circle B” Educational Gamified Products: 

“Less Game, Greater Teaching Application”

(EdSurge, 2023)





Cross-Platform (Windows, Android/iOS, Web) Innovative Learning System Product, using
Gamification Techniques, in 3D Virtual Environments, where Learners Complete Real – Life
Thematic Educational Activities/Experiments

Upon Completion  Personalized Feedback (Focus On: Weaknesses, Interests, Class Competency)

How? – The System “Learns” from the Data, through Artificial Intelligence and Machine
Learning Algorithms

Its Menu is Accessibility Friendly, while the Library of Experiments and the Repository of
Virtual 3D Objects Enables Educational Institutions and Instructors to Constantly
Reformulate and Upgrade their Teaching Material, based on their Learners Needs, thus
Intensifying the Idea of Constructive, Collective and Learner – Centric Education
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10 Virtual Thematic 
Experimental 
Laboratory 

Simulations in:

Physics,

Chemistry and

Biology

5 Virtual Labs in:

Mechanics and

ICT

10 Interactive 
Storytelling 
(Narration) 

Scenarios in:

English and

Mathematics

5 Simulations and 
Case Studies in:

Literature and

Arts



Develop 
Cognitive 
Reflexes

Improve 
Willingness to 

Take 
Initiatives

Boost Self -
Confidence

Motivate 
People to 

Learn

Enhance 
Translingual 

Skills and 
Reflexion

Intensify 
Creativity

Strengthen 
Collaboration

Augment

Critical 
Thinking



Use Cases: List of 
Actions or Event 
Steps Defining 

the Interactions 
between a Role 
and a System to 
Achieve a Goal



• Principal Component Analysis – Singular Value Decomposition 

Factor Analysis & Dimensionality Reduction

Outlier/Anomaly Detection

• K-Means – DBScan

Clustering

• Support Vector Machines – Naïve Bayes Classifier – K-Nearest Neighbors[KNN] – Decision Trees / Random Forests  

Classification

• Linear Regression – Logistic Regression / Ordinal Logistic Regression

Regression

• Collaborative Filtering – Content Filtering – Hybrid Filtering

Recommendation Systems



Weak 

AI

+ Consciousness

Strong 
AI

1. Assigns Human – Like 

Qualities to Digital Experiences

2. Perceives its Environment

3. Mimics How People Think 

1. Learns From Examples in 
Large Amounts of Data

2. Program that Writes Itself 
Based On Examples

3. Classifies, Recommends, 
Predicts, Groups, Segments
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UX: The Way in which a User Interacts With, Perceives and Gets Acquainted 

with a Product, System or Service

A Person's Perception of the Usefulness, Convenience, 

Adaptability and Efficacy of the Product in Question 

(Norman & Nielsen, 2016)

UXD’s Design Solutions are Guided By Extensive 

Research, Data Analysis and Pilot Testing Findings

UXR: The Process of Gaining Valuable Insights on Users’ Behaviors, 

Wants and Needs, via Observation Techniques and Feedback 

Methodologies (i.e. Usability Studies) (Goodman & Kuniavsky, 2012)

UXR is an Iterative Process, Used at Any Stage of Product 

Development, Always Focusing on the Formulation of User-

Centered Designs (Hall, 2013)

UXD: The Process of Identifying Users’ Experience with Products, 

Based On Interaction Designs, Supported by Empirical or Scientific 

Evidence (Norman & Nielsen, 2016) 

Namely: Convenience, Functionality, Attractiveness, 

Brand Identity and Overall Product Performance 

The Analysis of Data, Generated by UXR, Helps Determine Application-

Related and System-Related Product Issues (UX Booth Editorial Team, 

2018). Design Solutions are, then, Ready to be Prototyped and Tested, 

Prior to the Product’s Final Launch 



 Ordinal Logistic Regression Model – Teachers’/Instructors’ Questionnaire:

𝑙𝑜𝑔𝑖𝑡 𝑃 𝑇𝑒𝑎𝑐ℎ𝑖𝑛𝑔 𝑆𝑢𝑝𝑝𝑜𝑟𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 ≤ 1 == −𝟐. 𝟒𝟓 − (−𝟐. 𝟑𝟏) ∗ 𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝐼𝑚𝑝𝑎𝑐𝑡 𝑜𝑛 𝑡ℎ𝑒 𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑃𝑟𝑜𝑐𝑒𝑠𝑠
𝑙𝑜𝑔𝑖𝑡 𝑃 𝑇𝑒𝑎𝑐ℎ𝑖𝑛𝑔 𝑆𝑢𝑝𝑝𝑜𝑟𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 ≤ 2 == −𝟏. 𝟐𝟏 − (−𝟐. 𝟑𝟏) ∗ 𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝐼𝑚𝑝𝑎𝑐𝑡 𝑜𝑛 𝑡ℎ𝑒 𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑃𝑟𝑜𝑐𝑒𝑠𝑠

Questionnaires Examining 

How Secondary Education 

Students/Learners and 

Teachers/Instructors Perceive 

Gamification in Education



Note: 

Sex Slightly Modifies Learners’ 

Perception on Motivation.

Note: Contradictory Finding: 

Insight: Instructors Fear that 

Gamified Education is Time 

Consuming and Might be Judged 

by Parents

Ordinal Logistic Regression of the 

Students’/Learners’ Questionnaire Data 

Analysis

(𝒏 = 𝟏𝟓𝟔 Students/Learners)

Ordinal Logistic Regression of the 

Teachers’/Instructors' Questionnaire Data 

Analysis

(𝒏 = 𝟐𝟑 Teachers/Instructors)





Pain Points

• Problems Occurring During the Initial Encounter with the Learning System’s User Experience, on 3 Levels of Investigation:

• Interaction Level: Accessibility Issues

• Customer – Journey Level: Navigationally Troublesome Information Architecture Design

• Relationship Level: Lack of Cross – Platform Product Responsiveness  Perplex and Baffling Navigation

•

Personas

• Fictional Characters in “User - Centered Digital Design” Illustrating the Product’s End Users (Lidwell et al., 2010) and their 
Fictional Personal Characteristics, Behavior, Goals, Skills, Attitudes, Wants, Needs and Reasons of Indignation to Help Define 
the Product's Final Morphology and Visual Design 

User 
Stories

• Informal, Natural Language Description (in a Single, Short and Specific Proposal) of End Users’ Ideal Learning Management 
Features, Transcribed, Either on Index Cards or Digitally (Dimitrijević et al. 2015)

• Phrase Structure: "As…, I wish to/I want to…, So that…“, Accompanied With an Acceptance Criteria Statement of the 
Form: “Given that…, When…, Then” (Garreta-Domingo, 2021)























Our proposed Integrated Educational Learning System complies with the WCAG 

("Web Content Accessibility Guidelines") guidelines, as established by the Worldwide 

Web Consortium ("W3C") initiative, governing accessibility guidelines on the world 

wide web, to make web content more accessible, to a wider spectrum of people with low 

vision, color blindness, photosensitivity and combinations thereof, accumulating a 

score of AAA – “Excellent”



Formatting 
Principles

Gestalt 
Principles

Design 
Principles

Ensuring 
Interactivity 

and 
Animation



Responsive Design: 

The Subsection of Web Design Concentrated on 

the Dynamic and Immediate Adaptation of a Web 

Page, on a Variety of Potential Devices, Window 

or Screen Sizes, from Min to Max Display Size, to 

Ensure Usability and Contentment 

(Marcotte, 2010 – Schade, 2014)

Advantages of Responsive Design

Uncomplicated 
Updating Process

Increase in 
Usability and 

Time Spent on 
the Website

Adaptability

Cost

Convenience









Work out the following words, by using 

elements of the Periodic Table: 2. Pace

















Male athletes will, from now on, be 
identified with their respective gender 

identifier, within our sport facility:

Male athletes will, from now on, be 
identified with their respective gender 

identifier, within our sport facility:













The kora is a stringed instrument used 
extensively in West Africa. A kora typically 
has 21 strings, which are played by plucking 
with the fingers. It combines features of 
the lute and harp.













UXR: Insightful Information on How Users Perceive and Would Interact With Gamified Education

Delineation of the Learning System’s Pain Points, Personas, User Stories, Empathy Maps and Problem Statements:

Emergence of the Product’s Target Goals

Design stage: Paper Wireframes  Digital Low-Fidelity Wireframes  Usability Study 

Further Investigation Considerations  Redesign of the Design Solution: Digital Mockups 

High-Fidelity Prototypes (Including Users’ Interactions with the Product)

Final Configuration of the 

System, Upon Multiple 

Design Revisions: 

Complex, Multifaceted 

User Experience Design, of 

an Innovative, Inclusive, 

User-Centered, Educational 

Learning System



Love for 
Knowledge

Creativity

Curiosity

Critical Thinking

Communication Skills

Grit

Technical Acumen

Learners 

Develop 

Hard and 

Soft Skills

Digital Upskilling

Passion 

About Science

Research Skills

Data Literacy

Data Analysis Skills

Learners

Acquire 

Sheer Knowledge 

Interest in New Technologies
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