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Recycle Now: Learning the 3R of Waste Management
Through Game-Based Learning

Nurnasheeba binti Omar Dani*, Noor Suriana binti Abu Bakar*

tUniversiti Teknologi MARA Cawangan Melaka Kampus Jasin, Universiti Teknologi MARA Cawangan Melaka
KampusAlor Gajah

nurnasheeba99@gmail.com, suriana_su@uitm.edu.my

Abstract— Reduce, reuse and recycle (3R) is the general principle of recycle that used in every country. This
general principle helps to keep the environment tidy and clean. However, study is shows that people still lack
awareness and knowledge about recycling. Thus, the purpose of this study is to design a 3D role-playing (RPG) for
learning 3R, to develop a 3D in game-based learning. This project is use Rapid Application Development (RAD)
approach as it is mostsuitable and provide a fully guideline to develop this game successfully. This game also uses
Game-Based Learning Model which is Magic Circle Model. The project game also evaluated based on respondents
from Usability Questionnaire that consists of two factor perceived usefulness and perceived ease of use. Findings of
this game projectsshows 78% of the overall total mean and shows that it has been reached it level of usability of
educational computer games in game-based learning. In order to have a better playing experience for the future
work, adding more challenging and mission for this game would be a good way to improve the quality of the game.

Keywords—reduce, reuse, recycle(3R), recycling, RPG, game-based learning

|. INTRODUCTION

The solid waste in Malaysia has increased along with the tremendous population urbanization and the economic
growth. According to [1], the close example that we can take is Malaysia which the solid waste has increasing more than
90% every ten years. This is because of the uncontrollable rate due to the use of the paper and plastic materials,
particularly in packaging where these materials have supposedly recycled.

Moreover, people littering their rubbish on the ground which cause bad to the environment. This shows how they still
lack knowledge about recycling. It is an important thing to deal with waste that requires a long time to decompose because,
if left unmanaged, industrial waste can cause environmental harm by contaminating soil and water, killing decomposing
animals with plastic particles, disrupting soil-penetrating rivers, reducing soil fertility and many more. Therefore, there
needs to be a movement to reduce waste wasted.

The use of resources needs to decrease along with the consumption, and to do this as effective as possible, individual
need to be aware of the consequences of their actions and should take responsibility to work against the environmental
threat. Work should be done by recycling of unwanted materials by using 3R which are reduce, reuse, and recycle. The 3R
concept is initiative aims to manage the solid trash produced by people activities while it also preserving the polluted
environment [2]. Therefore, all of this need to be educate from young generation for a better future.

In order to educate young adult about recycling, role-playing game for recycling is created. Role-playing game is a
game where the player gets to immerse into the character’s role for a mission. According to [3], it requires strategic
thinking, action,and specific content which player can assumes them as a role in a game based on the rule provided. Some
advantages of role-playing games are that it can helpthe player thinking how to solve the mission carefully, helps to bring
motivation the player to recycle in real-life environment. Other than that, using the game-based learning in this game can
help the player learning recycling better. Game-based learningor GBL can describe as a learning which make it easier to
learn with use of a game [4]. This will help the player learn from basic recycling which is the reduce, reuse and recycle (3R).
According to [5], games are created with the goal of boosting the player’smotivation and involvement. For example, when
the players playing games, common attitudes such as being interested, goal to achieve, and seeking knowledge that are
perfect way when it comes to learning. In conclusion, learning recycle through game-based learning helpsthe young adults to
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know more better about recycling.

Il. OBJECTIVES

To ensure that young adult learn how to recycle correctly, they have to learn it through 3D role-playing (RPG) to get
the better explanation about recycle. It also could also help the young adult to improve their motivation to recycle the item
and makeit the environment clean. Thus, there are three objectives to be fulfilled in this project.

i. To design a storyboard 3D role-playing game (RPG) for learning 3R.
ii. To develop a 3D role-playing game (RPG) for learning 3R.

iii. To evaluate the usability of learning 3R in game-based learning.

For this project, game-based learning is applied. In Figure 1, shows the similar features with this project such as game
goal, game design, game dimension and game platform. This existing game shows that learning while playing game could
help the player to understand more about recycling.

Fig.1. Existing Project in Game-based learning

I1l. METHODOLOGY

The methodology used in this project is Rapid Application Development (RAD) model. The phases for this RAD model
arerequirements planning, prototyping phase, construction phase and cutover phase.

The reason this model is chosen for this project is because it briefly planning the requirement and emphasize high priority
onthe prototype iterations. Thus, it is easy to constantly seek feedback from the end-user to enhance the quality of the
product. RAD model use the iterative development methodology which feedback from user is important before the final
product [6]. Moreover, RAD methodology gives faster development process than other methodologies. Each of RAD phases
have their ownprocess and it is divided to make it more understandable to enable this project to success. Fig. 2 shows the
phases of the RADmodel.

Prototype

User Design Construction Cutover

Refine Test

Fig.2. Phases of Rapid Application Development (RAD) model

IV. RESULTS AND FINDINGS

Feedback from the user is important to know the game effectiveness. For this project, to evaluate the usability of learning
3R using game-based learning is applied. Based on this evaluation, using the terms of “perceived usefulness” and
“perceived easeof use”. The items have thirteen items which is in a two group, six from “perceived usefulness” and seven
from “perceived easeof use” [7].

The testing is taken from the 22 respondents consists of 9(40.9%) male and 13(59.1%) female participants. Furthermore,
theresult shows the most participants are age between 21 years old to 23 years old with 15(68.2%). There are 2(9.1%) age
of 18 years old to 20 years old. Lastly, age of 24 to 26 years old with 5(22.7%) that participate in this questionnaire. Most
respondentswho are bachelor’s degree students participate in this questionnaire with 13 (59.1%). The least are from STPM,
Master’s Degreeand Ph.D students with 1 (4.5%). Table 1 shows the participants in Recycle Now game.
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Table 1. Participants in Recycle Now

Question Range Frequency(n) Percentage (%)
Gender Male 9 40.9%
Female 13 59.1%
Age 18 to 20 2 9.1%
21t0 23 15 68.2%
24 t0 26 5 22.7%
Education SPM 2 9.1%
STPM 1 4.5%
Diploma 4 18.2%
Bachelor’s Degree 13 59.1%
Master’s Degree 1 4.5%
Ph.D 1 4.5%

Table 2 shows the result of Recycle Now through Game-Based Learning details on the perceived usefulness. From the
resultof U1, majority of the respondents of 16(72.7%) are agreed that educational computer game provides the learning
content in avivid way. Recycle Now provide the clear images about recycle to the user mind. Next, 15(68.2%) respondents
are agreed thatthe educational computer game is helpful in learning new knowledge. This is because Recycle Now provide
the user learning about recycle while playing game. 17(77.3%) of the respondents that are agreed and strongly agreed about
game-based learningapproach smoothed the learning process, this is because Recycle Now gives the user information and
easy to understand.

For the U4, 16(72.7%) shows that respondents agreed game-based learning approach is helpful with learning content. It
shows with implemented game-based learning, the user can easily adapt with the content that they learn. Next, in U5 shows
that10(45.5%) respondents can learn better with game-based learning approach. Moreover, 6(27.3%) respondents strongly
agreedwith this because Recycle Now is a game-based learning with a lot of information provide in the game. For example, in
the gamedescribe about reuse, reduce, and recycle. In this result shows the standard deviation for (U5) is higher than the other
with 0.756.This shows that game-based learning approach are suitable for this project.

Lastly in U6, the respondents are agreed and strongly agreed with 17(77.2%) shows that learning approach is more
effectivethan other computer-assisted learning approach. The total mean value for perceived usefulness is 3.89.

Table 2. Perceived Usefulness Result

Std.
Items SD D N A SA Mean deviation
The educational computer game provides 0 0 6 15 1 377 0529

the learning content in a vivid way (U1)

The educational computer game is helpful to
me in learning new knowledge (U2)

The game-based learning approach smoothed
the learning process (U3)

The game-based learning approach is helpful
to me in realizing the learning content (U4)

| feel that I can learn better with this game-

0 0 7 13 2 3.77 0.612

0 0 5 15 2 3.86 0.56

0 0 6 12 4 3.91 0.684

based learning approach (U5) 0 0 6 10 6 4 0.756
A learning approach is more effective than

other computer- assisted learning approaches | 0 0 5 12 5 4 0.69
have experienced (U6)

Total Mean 3.89

*SD — Strongly Disagree, D — Disagree, N — Neutral, A — Agree, SD — Strongly Agree

Table 3 shows the respondents’ evaluation on the perceived ease of use. Based on (E1), the participants are agreed with
15(68.2%) that Recycle Now is not difficult. This game is a user friendly with rules that the user can read and follow. For
the (E2), 14(63.6%) respondents are agreed that when learning, effort is less. However, 7(31.8%) shows neutral in this
item. Next,17(77.2%) are agreed and strongly agreed that Recycle Now is easy to understand the learning content. This is
because there isinformation about recycle in the game such as the metal bin is for the metal item. Moreover, the standard
deviation shows in (E3) is higher than other item as it proved that it is easy to understand the content of Recycle Now.
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Educational computer games are easy to adapt because the content and user friendly provided in the game, and this are
agreed from 17(77.3%) participants. 15(68.2%) agreed that it is not difficult to use the operating educational computer
game. Next, in(E6) the participants are agreed and strongly agreed with 17(77.2%) that the interface is easy to work on. In
Recycle Now, the interface used a basic color and easy to understand for example the main menu provides three option
buttons. Lastly, this proved that educational computer game, Recycle Now is easy to use based on 15(68.1%) participants that
are agreed with this statement. The total mean shows that 3.82 from perceived ease of use.

Table 3. Perceived Ease of Use Result

Std.
ttems SP P N A SA | Mean deviation

Itis not difficult to use the educational 0 0 7 13 ) 377 0612
computer game (E1)
I do not need to put in lots of effort during the 0 1 . 13 1 264 0658
learning activity (E2)
;I'g:ge)leammg content is easy to understand 0 0 5 1 s 4 0.69
I learned how to use the educational computer 0 0 5 15 ) 286 056
game quickly (E4)
Operating the educational computer game is
not difficult for me (E5) 0 0 7 13 2 3.77 0612
It is very easy to work with the interface of the
educational computer game (E6) 0 0 5 14 3 | 39 061
'(I'g;e)educatlonal computer game is easy to use 0 0 7 12 3 282 0664
Total Mean 3.82

*SD - Strongly Disagree, D — Disagree, N — Neutral, A — Agree, SD — Strongly Agree

The overall mean of these two factors, perceived usefulness and perceived of use is 78%. This conclude that all the
player isshow positive view about this game and this game project has reached it objective.

V. CONCLUSIONS

Applying game-based learning in a recycling topic can be a challenging task and difficult to grab people’s attention and
understand the true meaning about recycling. Most of awareness about recycling used in the campaign, which is a common
wayto promote recycle. However, this method sometimes makes people lazy and unbothered to recycle because it does not
apply theinteresting way on promoting the recycling. As this project, creating awareness by using educational game are
engaging and effective way. Game-based learning on 3R waste management is a new way for the young adult to learn and
understand aboutrecycling.

From the evaluation of the questionnaire, it is proved that it is interesting, engaging, and attractive to promote recycling
foryoung adults. Game-based learning gives beneficial to the user and increase the motivation for the user in learning
recycling. Although this project gives all the benefit, there are still have their owns limitations to become a perfect game.
Therefore, the improvement can be made to counter back the limitation in the future.
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