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Abstract— The paper is an introduction to the notion of 

Gameful learning in a lucid dialect, and touches topics such 

as gamification, Octalysis framework, Differentiated 

Learning and their connection with gamified systems. The 

paper concludes that the technology of gamification can 

greatly improve the way we learn things and teach concepts. 
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I. INTRODUCTION 

Learning is the process of association of concepts and 

formation of bonds. 

Incorporating gaming elements into a learning 

environment will create a sense of urgent optimism for   

engaging in a meaningful and productive experience [11]. 

Students will be able to get autonomy to make choices about 

their learning preferences, or in choosing their approach 

towards their learning. 

With many digital games out there, games have 

become a familiar parlance among children [11] and 

youngsters today. 

Gaming has extended beyond what was initially its natural 

boundary of entertainment and is now associated with the 

process of problem-solving while providing analytical 

questioning of scientific complexion through active 

gameplay. Games can be shown to generate cognitive 

engagement due to their inherent interactivity, and even 

inculcating confidence of control. Gaming technology and 

the associated interfaces can potentially offer memorable and 

formative experiences to users.[9] 

Application areas of gamification include improving 

user engagement, organizational productivity, flow (full 

immersion of energized focus), learning and teaching, 

employee recruitment and evaluation, easing of usage and 

voter apathy [2] among others. 

Gamification can make your learning visible to you 

as you are seeing immediate repercussions of your actions 

real time via the feedback mechanism of the Gameful 

environment. A storyboard can be developed around a 

textbook and the content made alive with special effects such 

as floating visual graphics, animations and gamification. 

II. MOTIVATIONAL FRAMEWORK 

The intent of using the above effects is to make education 

more engaging, fun and relevant to the learners. Thus the 

learning platform is designed around the concept of 

customizable personalization for learning experience. One 

example of such an approach is seen in the Byju’s Learning 

App, which is a popular personalized learning app. 

Gameful design for learning uses game-based 

design for the purpose of teaching/learning, a non-game 

context, which amounts to incorporating a few relevant 

elements and conceptions, borrowed from serious games, into 

the design.[10] The Gameful design plugs in the required 

extra psychological, social and emotional powers [8] into the 

learner extrinsically, in order to fill the respective quotas of 

those powers that are lacking intrinsically, so that the required 

engagement levels are achieved for learning to happen. 

However their proper design is a key. Games are only fun 

when they are well-developed. Similarly, the design of the 

gamified system is central to achieving desired learning goals 

and realizing learning objectives. A well designed gamified 

system can accomplish anything.[8] 

Gameful application leverages natural human 

desires for socializing, learning, mastery, competition, 

achievement, status, self-expression and altruism.[2] 

The types of reward mechanisms used in the 

Gameful design can be achievement points, badges or levels, 

filling of progress bars, virtual currency and making a 

player’s performance records visible to other players via 

leader boards. 

III. OCTALYSIS FRAMEWORK 

The Octalysis framework can be utilized in fabricating the 

framework of gamified system based on motivational 

theories. 

The eight core notions of the Octalysis framework 

[1] are:  

1) Feeling of being the chosen one and being involved in 

something greater than oneself. Being a part of a big team 

increases your sense of apparent worth of the self and the 

person believes that their prospects of learning and 

growing are enhanced by being a part of something 

bigger in value than themselves. The act of volunteering 

in a big endeavour, even though does not fetch any 

extrinsic rewards, makes them see themselves as makers 

and preservers of human knowledge. 

2) The perception of challenge articulates our internal drive 

for making progress, developing skills, achieving 

mastery, and eventually overcoming the challenge. 

3) Immediate feedback whenever you try different 

combinations and figure out new solutions to problems 

is how a gamified system interacts with you, and your 

expression of creativity, by providing smart and creative 

immediate feedbacks. In other words, any gamified 

system instils in you a sense of creativity by virtue of its 

nature as a closed-loop control system at every step. The 

learning experience becomes extrinsically fun , when 

your  learning environment allows you to adjust your 

moves in accordance with a feedback that you receive for 

your actions, thus closing the loop of a control system, 

and that is what gamifying a system does. 

4) There is an innate  desire , within you, of appreciation of 

perceived value of the your ownership .Over-valuation 

of your possessions , say performance in a test, or an 

approach towards problem solving, etc. just because you 

possess it can give way to a Gameful design strategy. 

5) Mentorship: the desire for a guide or teacher to guide you 

through your journey so that you can rest assured that 

you are walking down the right path towards growth and 

positive development. You have the desire to depend on 
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the guidance of the mentor for training you how to 

navigate around the pitfalls and how to avoid them. You 

draw closer to and quickly recognize anything that you 

can relate to. 

6) The fact that people cannot attain or get something right 

now motivates them to return to check the availability of 

opportunities. 

7) Constant engagement and involvement in an activity 

exists by virtue of a certain unpredictable nature of that 

activity. There is a threshold level of that unpredictability 

that can be tolerated by you as a learner, below which 

that activity becomes monotonous and mechanical in 

nature and feeling of stagnation arises. A certain level of 

awe and unpredictability in an activity makes people 

want to surpass it, and they see their prospects of growth 

in it and thus engage with that activity. Then there is also 

an upper limit. Too much unpredictability is 

overwhelming and deems that activity as a futile 

engagement by the participant and there are high chances 

of them quitting the activity out of frustration. The 

brain’s pattern – recognition cycles and the ability of a 

person to pay attention are inter-related and are governed 

by the unpredictability and uncertainty of the engaged 

activity. Routine tasks become hard-wired into our brain, 

such that very little to zero levels of attention is required 

while performing those tasks. They become detrimental 

to new learning due to the same predictable nature. The 

brain needs unpredictable loopholes in the patterns of 

tasks in order to pay attention. It needs some stimulus 

affected by some change somewhere, something out of 

the ordinary courses of events to pay attention to. So , a 

traditional class in a school  gives diminishing returns in 

terms of student productivity and performance levels 

over extended periods of time when the only thing 

happening is lectures in the class. The game elements on 

the other hand provide abundance of disruptions to pay 

attention to. 

8) The belief that opportunities are fading away makes 

people feel that if they do not act immediately, they could 

lose the opportunity to act forever. They fear being 

missed-out, losing something and being avoided or 

secluded from the mass. These beliefs are also action 

motivators for engaging in certain activities. When you 

see your friend that is amazing at some skill or owns 

something extraordinary, you become driven to attain the 

same. 

IV. PEDAGOGY AND GAMIFICATION 

The topic of differentiated pedagogy can also be linked with 

Gameful learning and teaching. Gamifying the instructional 

coursework amounts to providing differentiated instructions 

and assessments to the students, where the idea is to set 

different expectations for task completion for students based 

upon their individual needs. AI can be incorporated in the 

design of the digital Gameful platform which can group 

students according to a set of needs and calibres, and establish 

and construct the performance metrics accordingly. 

Differentiated instruction is the process of ensuring 

that what a student learns, how he or she learns it, and how 

the student demonstrates what he or she has learned is a match 

for that student’s readiness level, interests and preferred mode 

of learning. 

Differentiation can be achieved in the following four 

ways [3]:  

1) Differentiation through content 

2) Differentiation through the process 

3) Differentiation through the product 

4) Differentiation through learning environment based on 

the individual learner. 

Differentiation is thus an organized yet flexible way 

of proactively adjusting teaching and learning methods to 

accommodate each child’s learning needs and preferences to 

achieve maximum role as a learner.[3] 

The technology of machine-learning can enable us 

to know how students learn and what do they know, and how 

they use what they know on the basis of their performance 

metrics in the pre- and on-going assessments provided to 

them.[3] This knowledge database could then be used to 

ensure that the structure of the said program achieves the 

desired outcomes. 

V. DOMAINS OF LEARNING 

There are three major domains of learning which can be 

identified [5]: 

1) The Cognitive Domain, identified by the use of mental 

skills and knowledge, e.g., ability to conceptualize an 

abstract axiom.  

2) The Affective Domain, identified by attitude changes, 

e.g., how competent do you fell about solving a problem. 

3) The Psychomotor Domain, identified by exhibition of 

manual skills, for example, how accurately are you able 

to reproduce the concept on the paper, or write answers 

to questions. 

Every domain begs different type of instructional 

medium to the learner. Thus the existence of domains of 

learning requiring different approaches to teaching them 

exhibits the inherited differentiation in the learning process. 

This type of demarcation is not so evident in the traditional 

instructional teaching but can very well be designed in 

Gameful learning, which shall highlight and demarcate these 

domains. Each domain skill can have a number of learning 

episodes, and after each episode, the learner would acquire a 

new skill or appreciate in value of some performance metric 

(such as level or points), knowledge or attitude changes. 

One of the ways that a gamified learning system can 

be structured is to make six major levels of difficulty, 

corresponding to the six categories of cognitive processes, 

starting from the most simplest to the most complex-

knowledge, comprehension, application, analysis, synthesis 

and evaluation- arranged as a series of difficulties in series, 

where one must be mastered before the next one can take 

place.[5] 

The mechanics that would follow would include the 

four main levels of the cognitive dimension of learning as 

below: 

1) Factual level or facts: the basic elements the students 

must know to be acquainted with a discipline or solve 

problems. 
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2) Conceptual level or concepts: the interrelationships 

among the basic elements within a larger-structure that 

enable them to function together. 

3) Procedural level or procedures: how to do something, 

methods of inquiry and criteria for using skills, 

algorithms, technique and methods. 

4) Metacognitive level or metacognition: awareness and 

knowledge of one’s own cognition. 

The creation of performance objectives can be aided 

by using a cognitive-knowledge matrix [5] as shown below: 
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The above 4 by 6 matrix s formed by levels of 

cognitive-learning  dimensions  -factual, conceptual, 

procedural and metacognitive,  as rows and the categories of 

cognitive processes – remember (knowledge) , understand 

(comprehension) , application, analysis , evaluation and 

creation(synthesis), as columns. There are 24 combinations 

that can be used in creating game elements for learning, 

learning objectives and their resulting performance metrics 

and scoring. 

VI. EXAMPLES 

A classic example of a simple gamified approach is seen in 

Microsoft Lab’s Ribbon Hero 2 [4] , which was built to help 

people explore some of the new and useful features of MS 

Office, and learn them in the process. The game follows the 

story of Clippy and his journey through time as he explores 

different time periods and tries to get back home. With each 

time period, the player gets to explore a new game-board with 

challenges that they must complete to get to the next level. 

Each challenge takes the player through Word, Excel, 

PowerPoint or OneNote to complete a task. It allows the 

player to discover new office features by actually using them, 

with a hint button to fall back on in case one gets stuck. There 

are a ton of features in office that can help the player/user 

learn to become more productive, organized and creative by 

exploring these new features in a fun way. 

Many instructional  coursework follow the tradition 

of laying out the Program Outcomes and Course Objectives 

(PO’s and CO’s) for the students to navigate through the 

coursework, but most often than not, instead of being seen as 

a help , they are seen as another piece of text to be read and 

are mostly ignored unless mandatory. Enlisting PO’s and 

CO’s can be helpful to set appropriate learning goals and 

objectives that help them navigate through the syllabus and 

study material, if presented in a form that is engaging , which 

is possible in the Gameful framework. In fact the PO’s and 

CO’s can be used directly in designing the performance 

mechanics and metrics through the gamified coursework. 

Giving the PO’s and CO’s as checklists to the users in  

notification pings at every level advance will help them keep 

track of their progress and give them a boost to check mark 

the next task as complete. In other words , more often than 

not, most of the things we need for gamified design in the area 

of education are out there in traditional paper and textual 

formats among others, and we simply have to tap into these 

resources , compose them into one big Gameful system with 

appealing audio-visuals and game mechanics. 

As another example, goal-oriented filling up of a 

virtual bookshelf inventory in a Gameful learning application 

is more motivating than simply reading for the sake of 

coursework. We need objectives within objectives. The 

player can set tasks about reading certain amounts of books 

or certain authors or genres in a set time period and the 

gamified module can be designed around it to help them 

achieve that in a fun way, by maybe turning certain portion 

into audio-visuals , relevant video-clip embeds, or info 

graphics or facts from the wild , etc. 

Yet another instance is about developing more 

engaging mind-maps, which are an amazing tool for special 

organization of content and aid to memory. Instead of just 

using texts connected with branches around a main idea, we 

use the visionary power of the brain. “The mind thinks in 

pictures”, is a well-known fact to all of us, which again is a 

good opportunity for us to evolve game elements around this 

ideology. Every mind map summarises a concept, which can 

be seen as snapshots –embedded graphics or audio-visuals, 

instead of words and text, so that the learner is able to 

recognize those words instead of passively reading them. One 

can show the relationships among these snapshots and in 

showing them, a timeline or some other constraint can be 

added to make it challenging, and evaluable using time or 

something else as a performance metric. 

VII. LAWS OF LEARNING 

Thorndike’s three basic laws of learning [6] are well known:  

1) The Law of Readiness: Also called the Law of Action 

Tendency, it says that readiness is a preparation of action. 

Preparatory mind-set or attitude arouse action tendency. 

2) Law of Exercise: It outlines the essence of training, drill 

and practice in learning something. Every session of 

practice leaves its trail which is strengthen and reinforced 

with successive episodes of practice sessions. Efficiency 

and durability of learning material in our heads is 

dependent on our efforts and time devoted in our practice 

sessions. 

3) Law of Effect: The intensity is the precursor of effect. 

The intensity of pleasing experiences has positive 

effects. Teaching must be pleasing. The educator must 

obey the tastes and interests of the pupils. The responses 

and lessons that are satisfying to students are learnt and 

selected, while those that are not satisfying are 

eliminated. 

Taking from Thorndike’s experiments of puzzle box 

on animals, learning in the backdrop of educational/academic 

discipline can be defined as a function of time taken to learn 

a particular concept good enough to reproduce it and then 

surpass it without any external aid. Gamified pedagogical 

systems and Learning Management Systems built around this 

functional definition of learning can use number of retries 

within a stipulated time period to generate corresponding 

reward or experience points as performance metrics. 
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VIII. CONCLUSION 

With the state of the art computing technology at hand, 

Learning Management Systems on virtual platforms that are 

capable of creating realistic 3D virtual environments which 

are adept in eliciting behaviours just like the real thing [7]. A 

well-developed LMS would encompass the behavioural, 

affective and cognitive dimensions of engagement on a 

virtual platform. Provision of sufficient hardware is often one 

of many inhibiting obstacles in the way of its realization. 

Fun and engagement arise out of the interplay of the 

senses of mastery and comprehension. Any mind-numbing 

activity can be made enjoyable by restructuring the activity 

within a framework of goals, rules and fun by exploiting 

simple elements of some game. 

Gamification promotes active participation of 

learners by way of interactive and action-prompting feedback 

mechanisms. A Gameful environment has the ability to fill in 

the required level of motivation extrinsically in otherwise 

not-so-impelling routine tasks. 

People learn in different ways and accordingly there 

are different types of learners out there: contextual, visual and 

theoretical. To make a learning program interesting and 

captivating, we need to integrate content, media and 

technology at our disposal. A gamified design helps in 

organizing such integration to suit different learner genera. 

The fact of the matter is that the teaching methodology and 

ways of instructions must also evolve with on par with current 

advancements in technology. 
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