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Abstract

Most online courses don't allow for a great deal of interactivity, particularly when conducted over
the internet. Until participants engage with each other, there is no meaning to the learning. The
major challenge in the learning process is to help students build motivation. Enhancing learner
retention and continuing satisfaction are important to e-learning. Gamification may be the next in
the line of E-learning disruptions. Mechanics and human-based design are needed for online and
brick-and-mortar engagement. The goal of gamification in eLearning is to cause learners to act
like gamers. Thus, it results in better information retention, improved motivation, and higher
productivity. Students also benefit from their achievements and are persuaded to finish their
courses. Gamification is difficult and is about both mechanics and story design. When learning
materials have strict time requirements, such as video games, they need to be designed with
learners in mind. Content can be made up of a combination of visual presentations with video
tutorials. We use quizzes, problem-solving exercises, and other types of activities. Rewarding for
accomplishments and challenges with badges, leader boards, or vouchers is how projects and goals
are measured.
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1 Introduction

Gamification is a way to get users interested and engage with a product. To make anything less
repetitive though you should apply fascinating elements from games. Digital platforms are

Typically designed and created by educators using eLearning and other technologies that include
collaboration and information technology. It is to ensure the educational process in place of formal
education. The gamification is something can be applied to increase interest, allegiance, commitment,
and competitiveness. The study estimates thatabout 1.2 million students drop out every year due to a
lack of motivation and encouragement. It's estimated that 56% of college students would finish their
four-year degrees within six years of starting them. It's said that this is because we aren't showing them
how to function successfully in today's world. In a modern-day classroom, the speaker points out how
thingsfrom a hundred years ago are very close to the zeitgeist of a century ago. It has been shown that
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increasing the learner's Appreciation of other items contributes to retention andincentivizing it has
improved learners' motivation.

2 Literature Review

In contrast to earlier studies, the current study uses the literature review approach to identify the
benefits and obstacles of gamification techniques in e-learning.

(1]

[2]

(3]

(4]

(5]

(6]

[7]

(8]

(9]

They came up with a gamified e-learning framework for Multimedia e-learning and applied
mechanics including badges, points, levels, and leader boards. This improved satisfaction,
but they were uncertain whether it was positive or negative. The effect of the gamification
was increased satisfaction and the result was mixed

There is a certain kind of gamification they implemented in the foundation of data
structures.

And algorithms in e-learning platforms, and all the feedback they've gotten from the
Questionnaire has been scored as being overwhelmingly positive in their conclusion.

Researchers who have attempted to apply game mechanics to software engineering have not
found success with Points Levels Rewards, Progress bar, and Leaderboards and found that
the questionnaires be ineffective, while it was determinedthe gamification to be ineffective
by the report.

It also used two different kinds of game characteristics called Badges and Leader boards to
evaluate student engagement in the success of their use of the E-Learning Platform.
Markers were used for assessing the learner’s impact, and Gamification was used for
evaluating the student's achievement in realistic evaluations. The results of the research were
confounding because they fall into several patterns.

Built an electronic course in one, and used mechanics like points, Avatars, Rewards,
Gamification, Progress Barcode, Badges, and a positive impact on participants.

Gamification was used in their software engineering courses, which gathered data on
weekly challenges and on good or exciting ones to see how they worked and then
influenced weekly participation and achieved goals to then allowed high levels of
involvement, they experimented to see if new tools and techniques like weekly challenge
cup and high-value engagement also improved morale. The techniques included positive
challenges, exciting quests, and surveys that gained knowledge on techniques. They used
survey data to determine if new approaches and techniques encouraged better or increased
positive interactions.

They developed their game-based e-learning platform in the c-programming course and the
study aims to encourage learners to keep a record of achievements and regularly monitor
their progress with a weekly high score. The findingof the analysis is positive.

Data structures and algorithms have been applied in online environments, and data
visualizations have been used to show badges to people who progress to bestow
achievements as well as generated and collected survey data gamification hasa positive
effect on increased engagement and studying, but doesn't affect performance.
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[10] They have applied gamification on Information and Communications Technology and the
outcome of the study isto increase students' satisfaction and engagement. They applied a
new form of gamification component to our test system and made use of mechanics like
badges, challenges, aswell as evaluating their teaching using a benchmark at the result were
uncertain.

[11] Aldemir et al. used gamification elements in e-learning components like Narrative,
Challenge, reward, leaderboards,team's point and the result of the study is Engagement and
motivation.

[12] According to Ding, et.al developed gamificationelements like Experience, badges, points,
progress bar, leaderboards, and rewards, and the result of the study is improved
Engagement and motivation.

[13] Lopez and Tucker (2019) developed gamificationelements like Unlocking content, avatar,
and points, and the result of the study has increased motivation and Academic
performance.

[14] Hassan et.al (2019) developed gamification elements like Feedback, Level, Leaderboards,
Points, Badges, and goals andthe result of the study is improved engagement, motivation,
and interaction

This Literature review research aimed to find the effects of gamification in e-learning: the
following subsection gives details information on review results.

3 How Do I Inspire My Students?

Teachers have done studies into this hypothesis and have found promising findings. You'll find plenty
of newapproaches to gamifying your teaching, so these are the oneswe like best.

(i) Gamification in Grading

The grades that students receive are not determined by the number of their responses is correct, but by
how well they have prepared themselves for the next result.

(ii) Let Students Award Each Other with Badges Each Mission Accomplished Deserves a Badge

To others, thismay seem to be going back to elementary school with goldstars, but its progress toward
our ultimate goal of Students willadopt video and problem-based tutorials to completeassignments and
earn points and badges to keep them inspiredand active.

(iif) Implement a class-wide rewards system

Build cooperation and teamwork among students by establishing a system of incentives. Also, for
example target the class a passing score of 80%. Everyone gets a gift or a party for their effort. That
way students are striving to succeedinstead of to do better work.

(iv) Gamify homework to encourage informal learning

Hopefully, soon, educators expect that schooling is extended to daily life in every way. There is not
enough time in the dayfor a teacher. Imagination and exploration should be sought after the game has
ended
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4 Requirements for Gamification

Game Identity

Shorter-term

Gamification
necessities

Motivation

Task Design

Reward System

Figure 1: Requirements for Gamification

(i) Game ldentity

In multi-player games, members of each team are mutually supportive and assist one another in their
overall objective. Thus, provided a broad consensus and using the technique employed by members
of the team to obtain a designated.

status, various characteristics are given to one individual people. They determine how valuable the
team member has been to the team's success, and offer them a leadership role ofauthority in return.

(if) Motivation

Students must be given the chance to acquire a more in-or-of improving their talents while creating
games for educational purposes. While learning a game feature must keep the student motivated, no
student can achieve a given task unless it offersa reason for them to progress in the game.

(iii) Task Design

Having completed one of their individual tasks, the players are presented with the reward of positive
reinforcement. While these difficulties which result in anxiousness after work is done, they also
challenging tasks get in the way of more learning. Thus, a design that can accommodate the simple
needs of people who don't put in lengthy, drawn-out efforts should provide a steady flow of effort.

(iv) Shorter-term Mission

As long as students struggle, the mastery of their long-term objectives may be farther away, but the
learning of their shorter-term goals comes from several efforts to reach that level of performance.
Thus, the game-based instructional paradigm draws its form from the same components that were used
in the training exercise. Time-consuming tasks have the negative side effect of causing boredom and
distraction.

(v) Reward System

Once the goals in the game have been accomplished, playersnormally want some kind of recognition,
such as cups or giftcards as a prize. This game feature can be used as a way to promote student
engagement and motivation at the end of eachclass.
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5 Benefits of Gamification in E-learning

(i) Increases Learner Engagement

Gamification helps teachers to involve their learners in the novel and creative tasks. Gamification is a
technique that keeps people engaged and motivated the longer they are tryingto do something. When
learners realize that they're being praised for their work, they no longer see themselves as spectators
and become participants. In other words, they cansuccessfully receive the information and memorize it,
as they then become capable of continuing to put it to use for a long time.

(i) Makes E-learning Fun and Interactive

E-learning doesn't only aim to provide information, but can also transform it into, enjoyable profitable
learning experiences that make it exciting. Not only does it improve your training classes' immersion,
but it also introduces an immersive aspect to your eLearning courses. This immersion provides an
exciting engagement for learners.

(iii) Improves Knowledge Absorption and Retention

Regardless of if you are building an eLearning course focusedon regulatory preparation or a high school
curriculum one, theobjective is still to inspire learners. With this in mind, its mind, people must be able to
access the information that they are learning when they are using it in the real world. When you use a
game engine in an eLearning course, endorphins are mixed with real-life rewards to help students learn
more andremember the content.

(iv) Allows Learners to See Real-world Applications

Gamification in eLearning allows learners to see the real- world applications and benefits of the subject
matter. They can get a first-hand look at how their choices within the game result in consequences.
Knowledge absorption simply becomes a by-product, as they are focused on achieving rewards and
accomplishments within the eLearning course. This is often when real learning takes place, however,
as the boundaries that often hinder the learning process are removed

(v) Enhances the Overall Learning Experience for All Age Groups

Regardless of whether you are designing eLearning deliverables for adult students, gamification in
eLearning can help to make the overall eLearning experience much more effective. If learners are
having fun and are getting excited about learning, then they are more likely to acquire information.
Even a subject matter that may be dull or complicated can be absorbed more easily because learners are
actually enjoying the process and are actively participating.

6 Algorithm Visualization Development Summary

Table 1: Algorithm Visualization Development Summary

Visualization Technique | Year

Static Early 1980s
Animated/ 1980s to 1990s
dynamic

Interactive 1990s to 2010s
Game ful Later 2010s
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Tablel describes the summary of different types of algorithm visualization techniques from early
1980s and later 2010s. From the table it shows that gamification elements of gamification visualization
improve learners’ engagement. The abstract concept of sorting algorithm is animated and used the
gamified elements to visualize the user engagement.

Insertion Sort Level 10 Best Time:999.999 Lives:1
Your Time:006.458

Wrong step!

Figure 2: Gamification of Insertion Sort Algorithm

Gamification Elements: To bring a game experience, the gaming elements are incorporated in the
algorithm visualization techniques.

Players: Players are the learners, since they are the users who interacts with the animation to
complete all the level of sorting levels.

Environment: A specific environment is employed to the learners to solve the sorting techniques.

Rules: The learners are provided with the rules to solve the sorting techniques, additionally the
learners were given the three excuse to solve the failed level.

Goals: The goal for the learners is to complete the sorting of unordered elements without mistakes.

A measurable outcome from this gamification elements in this work is, the learners are unlimited
retrials to complete a level. After completion of a level, the learners can move to the advanced level
and masters the algorithm technique. The learners can use the trial-and-error method to test their
learning level.

Table 2: The Average Scores Between With and Without Gamification After the First and Second

Exam
Group Without Gamification With Gamification
Technique | 1texam | 2" exam | diff 1%texam | 2" exam | diff
Bubble 7.61 7.87 0.26 8.11 10 1.89
Selection | 6.21 7.11 0.9 9.62 10 0.38
Insertion | 6.42 7.32 0.9 9.89 10 0.11
Overall 20.24 22.3 2.06 27.62 30 2.38
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The average scores between With
and Without Gamification
after the first and second exam
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Figure 3: The Average Scores Between With and Without Gamification After the First and Second
Exam

7 Conclusion

Expansion in technological growth and dissemination on the advances like the internet and smart
devices are continuously pushing forward in all spheres, with some collateral damage in education.
According to the available research, gamification is a valuable way of learning and inspiration. Based
on the evidence we were able to gather, it seems as if gamification is essential in education, as well as
offers a more dramatic and instantaneous learning environment for younger individuals than
conventional methodology. Informal education through a game-enhanced instruction setting
broadened students' interests, got the people excited, and strengthened their performance, all while
furthering improvements in attitude.
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