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ABSTRACT

The ever-rising environmental issues on industrial pollution and daily life activities are affecting our
environment, and bringing negative implications globally. The Malaysian government has taken steps to
overcome these problems through the implementation of 11th Malaysia Plan with focus to create green
environment and sustainable nation. To do so, Malaysian government needs the cooperation and support
from the society. An environmental caring society could only be established if the environmental caring
habit is cultivated at early age. One of the methods is to nurture awareness on environmental friendly
activities through early education. However, environmental education is still limited in the current syllabus
of primary schools in Malaysia. The environmental-based contents are included in language textbooks,
which with focus of educating the students on the languages and not on the importance of caring for the
environment. Thus, teachers are experiencing insufficiency of appropriate teaching materials to deliver on
environmental education. As one of the intervention and, to assist in teaching and learning of environmental
education, a mobile based application incorporating basic environmental education topics has been
developed. It is the first version of the prototype, “LOVE2GreenMY”, has been tested among Standard 4
primary schoolchildren from a few schools in Kuala Lumpur and Perak. The schoolchildren and teachers
have provided positive feedbacks on the proposed solution, yet further improvements on the content and
design will be carried out in the second version of the prototype. In the second version, greater scope of
environmental topics and game-based activities will be included. LOVE2GreenMY aims to be the platform
that educates environmental education, not only at schools but also at homes.

Keywords: Environmental Education; Education for Sustainable Development; Malaysia; Mobile
Application; Schools; Children; Teachers

1. INTRODUCTION One of the major causes of environmental pollution

is due to human’s lack of civic conscious towards

Environmental related issues have been
highlighted as the focus of many nations to ensure a
safer place to live for the people [1]. The Malaysian
government too has expressed their concern on
establishing green community through the
implementation of 11" Malaysian Plan [2].
However, people had taken things for granted
especially for their own benefits. As an end result,
an unstable ecosystem due to continuous
environmental pollution will be experienced [1].

nature and too bigoted on the profits without
considering the impacts of their actions [3]. The
number of environmental pollution related cases
has been ever increasing endlessly and the
Malaysian government is having difficulties in
controlling the environmental degradation situation

[4].

The main reason of our government being
in such a state is due to the unreported
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environmental crimes. Some of the major crimes
and damages to our nature are not being noticed by
the society as they do not take it as a significant
issue nor realizing the importance of contacting the
authorities to highlight on environmental issues
observed or faced. It is every person’s
responsibility to preserve our nature and such sense
of responsibility could only be nurtured when it is
started at an early stage of a person’s life.
Currently, children in Malaysia are not equipped
with the needed knowledge to grow up to be a
responsible adult to perform their duties, and to be
part of the establishment of green nation [4]. This
could be seen in primary schools in Malaysia where
environmental related education is insufficient as
the importance of this subject is viewed as minimal
and is only included in a number of topics during
the language classes only [5].

It is disappointing to know that our
primary schoolchildren are lacking in terms of
awareness on the importance of environmental
issues and it is even more devastating to realize that
teachers are experiencing insufficiency of
appropriate teaching materials to deliver a quality
teaching and learning process. Therefore, to
significantly reduce the number of environmental
related pollution, it is crucial for us to educate the
society on the importance of environmental
awareness as well as to go green in the our daily
activities Schools have been identified as the most
suitable platform to educate the society on
environmental awareness by targeting the younger
generations [6]. Teachers play important role in
educating environmental awareness to students as
the environment is a key concern to the society in
developing a sustainable future [7]. One way to get
hold of the attention of this younger generation in
educating them on environmental related issues is
through the usage of technology.

The massive advancement of technology
especially in the rising number of smart mobile
phones has created curiosity as well as interest on
smart devices use among the younger generation.
The benefits of using smart phones include
portability, interactivity as well as accessibility to
pool of information anytime and anywhere. Thus,
the educators should take this opportunity by
integrating mobile application into their teaching
method and approach in academic activities [8].
Apart from that, there are not many mobile based
applications on environmental education in
Malaysian context which has it owns unique
geographical settings, nature reserves, tropical

climates as well as local environmental policies and
laws.

The study aims to inculcate students
understanding, learning and knowledge on
environmental issues and environmentally-friendly
practices in creating a better place to live and a
greener Malaysia. Thus, cultivating the children on
environmental education will instill awareness in
them on the consequences of their actions to the
environment.

Based on a preliminary investigation
carried out, it was discovered that not many suitable
mobile applications exist for teaching and learning
environmental education for schools in Malaysia.
The schoolchildren of today’s era are technology
savvy, hence, a solution in the form of mobile
application incorporating contents that align to our
nation’s sustainability mission is proposed in
extending the current school syllabus on
environmental education.

The proposed “Love2GreenMy” app will
play a significant role as a learning intervention in
cultivating and expanding knowledge on
environmental education. The “LOVE2GreenMY”
app can be used for both inside as well as outside of
the classroom environment.

The next subsection highlights the
importance of environmental issues to a nation and
the effective method of reaching to the nation’s
population.

2. LITERATURE REVIEW
2.1 Environmental Education

Environmental issues such as air pollution,
deforestation, water pollution, toxic waste in ocean,
vigorous fishing are causing severe effects that
brings negative implications to the earth [9].
According to [10], worrying growing of
environmental issues has become a very famous
debated topic at international level for many years,
and still going strong until today.

Malaysia is facing many challenges in
developing towards being a high income as well as
environmental sustainable nation. The common
environmental issues in Malaysia are from the
automobile as well as manufacturing industry [10].
On top of that, human’s activities also contribute
further in degrading the environmental conditions.
Society actions with zero civic mentality and solely
focusing on profit making have brought negative
impacts to the environment and future generations.
Malaysia’s flora and fauna is currently in a
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declining state while Malaysia is occupied in
addressing the increased in population and inflation
issues.

Thus, in defense towards environmental
protection, Malaysia has been actively participating
in the global endeavor since the 1970s, and through
introduction of various regulatory measures in
balancing the Malaysia’s economic development
and its environmental health towards building a
sustainable future [11]. Thus, in attempt to build
sustainable nation, instilling the environmental
awareness amongst school teachers and children of
primary and secondary level are a necessity [1].
Hence, a policy shift for education in Malaysia is a
must from an ad-hoc basis and narrowly defined
concept on environment to one which is more
holistic in view of sustainable development [12].

The latest attempt by the government to
reform education system was through Malaysia
Education Blueprint which was published recently.
However, the blueprint’s focus in educating the
younger generation holistically are more towards
intellectual, spiritual, emotional, and physical
development, alongside a strong sense of national
identity [13]. The most apparent element that is
absent from Malaysia Education Blueprint is the
education on environmental and sustainable
development, and in turn bereft the latest
curriculum reformation [1]. There are attempts in
educating the students on environmental and
sustainable development), yet it is still very much
unorganized and dispersed, and is not clearly
reflected in their syllabus [14].

Researchers have found out that the root
cause of environmental problems is due to the lack
awareness and urgency to care and love the
environment. According to [15], it is crucial for an
individual to restore positive value in relation with
their surroundings. Due to the growing
environmental issues, society needs to start acting
in preventing environmental problems [9].
Therefore, everyone needs to give full commitment
in solving these serious issues.

One of the best way is to create awareness
starting from school children, parents, leaders, and
educators [16]. However, more attention needs to
be given to students as they are the one who will be
the leaders to our future generation. It is undeniable
that education is an essential element as it crafts the
behavior and personality of an individual. With
proper education provided by teachers, excellent
and positive minded students can be produced.
Thus, teachers play important role to perform

effective teaching lessons in order to reduce the
number of environmental problems [17].

The environmental and sustainable
development education in Malaysia is not taught as
a single subject but as part of several subjects in
primary schools [18] particularly in Bahasa
Malaysia and English instead of in a Science
subject. However, it is recognized that Science is
the best curriculum structure for teaching and
learning the environmental concepts to the primary
school students [14]. The unavailability of a subject
that focuses solely on environmental and
sustainable development education has indicated
that there is a gap in Malaysia’s education system.
On top of that, lacking in teachers that specialize on
environmental and sustainable development
education further complicates the teaching and
learning on these areas.

The existing knowledge of teachers and
headmaster/headmistress on the environmental and
sustainable development areas still remain
equivocal [S]. The limited knowledge has caused
poor exposure and participation of the schools in
environmental related activities in classrooms as
well as in external activities [18]. Their
involvement in government and non-governmental
organizations as well as in environmental advocacy
activities, campaigns and competitions are very
much lacking [5]. The similar situation exist in pre-
schools, primary as well as secondary schools [5].

Despite the initiatives taken by the
government, corporate leaders and influential
people in the promotion of green behavior to
students in schools, colleges, universities and other
institutions, clear gaps still exist in systematic

patterns, programs and syllabus of the
environmental and sustainable development
education particularly at primary schools in
Malaysia.

In 2015, Yayasan Hijau Malaysia has
launched Green School Campaign to promote green
practices within Malaysian society at the grassroots
level as well as being the change agent to the
communities for successful implementation of
environmental sustainability. It is also expected that
integration of sustainability related subjects in all
tier of education syllabus in the near future [19].
The Yayasan Hijau programme is carried out via
talks, information sharing, activities, as well as
through videos and songs.

The understanding and knowledge on
fundamental concepts of Environmental Education
(EE) and Education for Sustainable Development
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(ESD) are vital as these concepts lay the foundation
towards healthy environmental involvement and
belief. EE has been introduced to appreciate the
environmental relationship between human and
nature as an effort in protecting the environment
[25]. In 1998, Malaysia has applied EE to its
primary and secondary school curriculum with aims
to inculcate the importance of environmental
sustainability.  Similar initiatives were also
implemented by other countries such as Japan and
Australia [26].

The first world intergovernmental
conference on environmental education was
organized by the United Nations Education,
Scientific, and Cultural Organization (UNESCO)
resulted in Tiblisi Declaration, that listed down the
category and its objectives in achieving
Environmental Education [27]. The objectives are
as below:

i. Awareness - To develop a conscious mind
towards the environment and its problem issues

ii. Knowledge - To have a fundamental
understanding about environment and undergo
experiences related with green awareness.

iii. Attitudes - To develop an empathy & sympathy
towards nature and enthusiastic in involving
with activities associated with environmental
sustainability.

iv. Behavior - To have the ability in dealing with
environmental issues.

v. Involvement - To motivate society in
participating in environmental awareness
activities.

EE could be applied anywhere, but the
basic and best place is in the school whereby the
cultivation of environmental values are instilled in
children, which  will ultimately produce
environmentally concerned and  responsible
citizens, or better known as green citizens [20].

It takes times to create awareness, change
develop it into behavior and then turn it into
involvement that includes society, not only
individual as being highlighted in the Tbilisi
Declaration. Thus, it is best to educate by
inculcating the awareness at a very young age and
in where the students spend most of their times,
schools.

Learning with mobile devices is an
educational response to societal transformation

characterized among other things by the
detraditionalization of established modes of media
and communication in everyday life [21].

The influence and impact of EE and ESD
through teaching in classrooms by teachers and text
books only is not extensive enough as compared
with combination with mass media, social media
and mobile applications. Mobile learning is
considered a supplement to formal teaching and
learning. Mobile learning has the potential to
support student-centered pedagogies with more
opportunities for students to acquire, retain and
recall knowledge. Mobile learning supports social-
constructivist pedagogy with emphasis on students’
responsibility and ownership of learning, in which
the students take the initiative to engage with the
learning content, their peers and the teachers [22].
The use of digital media such as mobile technology
can be regarded as an effective lever to address
different problems of environmental and
sustainable development education which impactful
and beneficial to the students [23].

The schools, particularly headmaster/
headmistress must instill the positive values with
leading by example attitude to the teachers and
students. By doing so, teachers are more prepared
and equipped to teach the students through proper
integration of EE and ESD into the current learning
method and syllabus. Thus, schools and teachers
are accountable to transform EE and ESD into a fun
method with exciting elements and in depth
learning for the students.

The promotion of green behavior to
current generation of students must be by various
medium that are subtle yet can hold their attention
span with lots of fun, creative, inspiring and self-
sustaining elements in building the green behavior
[24]. It is well documented that powerful visuals,
tied with emotions can cause a deeper engagement
in the sense of future green behaviors. Hence, the
initiatives carried out must be realistic, inspiring,
empowering, creative and self-sustaining towards
green behavior recognition.

In fact, EE and ESD are essential to be
instilled in future generations who are the future
knowledge worker and green practitioner that
possess resilient power to influence the older
generation, their parents and families to go green.
The early years of the children life are vital for
development of the right attitudes, learning, and
maturity in green behavior [5]. The commitment,
determinations and passion of teachers and
headmaster/headmistress in EE and ESD learning
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will amplify their acceptance, support and behavior
towards ecological driven nation.

2.2 Mobile Application for Environmental
Education

These days, smart phones have become a
necessity and parents do allow their kids to own or
use one. Based on World Bank statistics data, the
result indicates that 140% smartphone users from
Malaysia while 96% are from United States (World
Bank, 2012). It was highlighted in Nielsen Mobile
Kids Report that the most predominant age when
kids got a service plan in the United States at the
age of 10, followed by 8 years old, 9 and 11[28]. In
the same report, it was also reported that the top
mobile activities include text messaging (81%),
downloading apps (59%), and playing preinstalled
games and mobile internet/accessing websites (tied
at 53%). In Malaysia, Multimedia Communication
& Multimedia Commission reported that most
parents will let their kids own the first-hand phone
at the age of 13-15, followed by 10-12 years old, 7-
9 years old, 16-18 years old and less than 6 as the
last (as in Figure 1) [29].

16-18 m
2%

<6

=

5 10 15 0 5 0 3% 0

Figure 1 Percentage Distribution Of Age Of Handphone
Ownership

With students’ familiarity to smart phone
usage, it is best if we could leverage it for education
instead of merely entertainment. It was highlighted
that learning using mobile is significantly more
effective than traditional teaching methods of only
using pen-and-paper or desktop computers.
Moreover, 69.95% of learners using a mobile
device performed significantly better in dependent
variables related with cognitive achievement than
those not using mobile devices [30].

Although mobile learning is effective than
traditional teaching, implementing it in classrooms

may contribute towards many possible issues that
must be addressed along the learning process. For
example, for some students, it is a problem to
understand the content, whilst others may face
difficulty to search the content [31]. Besides that,
sustaining students interest and motivation on
learning environmental education by using mobile
phones is a new challenge for teachers [32]. This is
because the teachers in Malaysia are not completely
ready to engage with mobile learning in the
classrooms. Therefore, teachers need to be trained
in both skills and knowledge for mobile learning
and teaching [33]. However, the statement was
argued by [34], [35] and [36], who have suggested
that teachers should use mobile phones in the
learning process due to the increased in digital
natives and technology savvy kids in classrooms.

The growth in mobile technology has
given many benefits to almost everyone. In terms of
education, using mobile application as an extra tool
or as a learning intervention in teaching has enabled
teachers to engage students inside and outside of
the classroom. Thus, by changing the classroom
environment, it will enhance student’s interest in
learning rather than having the same traditional
methods and settings. [37] stated that mobile
learning gives flexibility for students to learn in an
open distance setting. Besides that, mobile
technology has been contributing as a method in
cultivating  student’s  communication  and
motivation. [38] argued that student’s motivation
will only increase if teachers are giving supports to
students while engaging with mobile learning
activities. Thus, it is necessary for teachers in
encouraging the students to sustain their interest in
the mobile learning method.

In the face of ecological degradation in
Malaysia, educating learners, teachers and students
is the first step towards promotion of green
behavior to society in general and to students
specifically, in moving forward as a sustainable
nation. The steps could be supported by computing
technology, especially mobile application, which is
widely used by the students, not only for leisure but
also to gain knowledge.

3. METHODOLOGY

The methodology known as Rapid
Application Development (RAD) was adopted in
building this prototype. There are four phases in it,
(1) Requirement Planning; (ii) User Design; (iii)
Construction and (iv) Cutover.

3.1 Requirement Planning - Data Collection
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The content analysis technique was used to
evaluate the syllabus of standard four textbooks to
know the current state of art on the effort of
introducing environmental education at early stage.
The analysis has revealed that only one chapter
each in English language and Bahasa Malaysia
languages have been allocated for environmental
related topics. With the growing number of
environmental problems from human activity and
technology use, in Malaysia, it is much appropriate
to introduce a new subject that focusses solely on
EE and ESD.

Thus, the wusage of mobile based
application as a tool or an intervention shall allow
greater coverage of content on environmental
education that is aligned to our proposed nation’s
sustainable movement.

Therefore, the data collections as depicted
in Table 1 were performed in two schools in Kuala
Lumpur state and three schools in Perak state using
interview technique.

Table 1. Criteria for Site and Target Selection

Sitgeﬁcfiil;;get Characteristics
Number of Schools Five
School Site Perak & Kuala Lumpur
Number of Teachers | Four
Teachers > 10 years
Experience
Number of Students | Six
Students age group | 10 years old

The total number of five schools, four
teachers and six students were selected based on
Nielsen’s suggestion on number of test subjects
[39]. According to Nielsen, three to five
respondents can highlight most of the problems
faced through multiple requirement gathering
sessions. Therefore, interview sessions between the
teachers and students were conducted in a few
sessions. The sessions took several hours to finish
and generated fruitful results.

The schools in Perak state and Kuala
Lumpur state were selected due to their previous
participation as collaborators for the initial project
on environmental awareness campaign. The right
age group of the students for requirement gathering
session was determined to be at minimum of 10
years old based on the reports of Multimedia

Communication and Multimedia Commission
(MCMC). Children age 10 years and above occupy
almost 72% of age distribution on hand phone
ownership (as in Figure 1.0). Teachers with
minimum experience of 10 years were considered
to be experts in the field of teaching thus have been
selected for the interview sessions [40].

The interview questions directed to the
teachers and students during the requirement
gathering session are as stated below.

There were 15 questions for the teachers.
The questions were divided into three parts:

Part A:

1. May | know how long have you been teaching?
2. Which age group do you fall to?

3. What subjects are you teaching?

Part B:

1. Are you a smartphone user?

2. Have you ever experienced using any mobile
apps in teaching?

3. From your point of view, do you believe that
environmental friendly practices or activities
are compulsory knowledge for the primary
students to know and learn?

4. Do you agree that mobile apps learning could
effectively educate primary students on
environmental issues such as air pollution,
missed garbage collection, and how they can be
reduced?

5. Do you think mobile apps should be used as a
learning method for students?

Part C:

1. What are your opinions as a teacher about the
use of mobile apps as a learning method in
classrooms specifically on green environmental
awareness?

2. What would be the barriers or challenges that
teachers might face when using mobile apps as
a learning method to standard four students?

3. In your opinion, what would be the benefits or
opportunities for teachers in using mobile apps
to teach students on green environmental
awareness?

4. What functionalities would you like or prefer on
the mobile apps?
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For the students, there are seven interview
questions.

1. What do you understand by the word

‘environment’?

2. What are the examples of environmental issues
that you know in Malaysia?

3. Have you done any activities that relates to
environmental care?

4. Do you have smartphones / tablets?

. If yes, what do you like to do with your
smartphones / tablets?

6. Do you agree if teachers use mobile apps in the
classroom to teach on environmental related
topics such as environmental issues?

7. If yes, what are the things that you want to know
about the environment that you wish to have in
the mobile apps?

The above questions were related to user
preferences on usage of mobile phones or tablets,
which triggers imagination and expectation of the
participants and allow them to voice out their
opinion on specific features and potential functions
that will be in LOVE2GreenMY mobile
application. The interview sessions also served as a
platform for the participants to express their
emotions on the implementation of mobile
application as a tool for learning. The feedbacks
were documented in section 4 (result and
discussion).

A desktop benchmarking was conducted to
identify the operating characteristics, strengths, and
weaknesses of four environmental education related
mobile apps for different group of users; this
information was used to design, implement and
refine the mobile apps that will be used in teaching
students on how to care and protect the
environment. Based on the benchmarking activity,
the author came out with a summary of similar
features:

Table 2. Mobile App Benchmarking

Features

Similar
Mobile Let’s Track Test Games Focus
Applications Learn Student yourself! User
Carbon3R- v( General
iRecycle v General
ClassDojo v Teacher
Carnivorous General

User Design - LOVE2GreenMY

The mobile application was designed
incorporating several modules for both teachers and
students. Apart from the login screen and welcome
menu screen, there are 3 more modules in it; (i)
Lets Learn, (ii)) Test Yourself and (iii) Game
Function. The three modules serve as an initial
design of “LOVE2GreenMY” application, as the
main purpose of the study is to validate the
proposal to use mobile learning in supplementing
and enhancing the existing syllabus and content of
environmental education in schools.

3.3 Construction

The construction phase started off with
storyboard sketching and follows with designing
the flow of the application based on findings
gathered. The content was validated through user
review before the actual coding process. Android
Studio was chosen as the platform and the
application was coded using JAVA language. The
user interface was also coded to ensure a smooth
flow in the design. Lastly, the modules were linked
and tested through unit testing. The final test was
performed on Genymotion before the deployment
on Android smart phones.

3.4 Cutover

The prototype was validated through
usability testing and was verified through Nielsen’s
heuristic evaluation. The validation was performed
among the school teachers and students to ensure
the effectiveness of the proposed solution. The
testing was performed with the same participants
who have involved during the requirement
gathering session. The participants could navigate
through every module for the period of one hour
each. The tasks during the navigation include
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learning through interactions with teachers and
students, performing mobile based test and playing
puzzle games to identify a scenario.

After the navigation session ended, a set of
survey questions were distributed to obtain
feedbacks from the users. The survey sessions for
the students were guided by their own teachers in
interpreting the meaning of the questions. However,
the responses from the students were not guided by
anyone. Hence, it was genuinely reported as it was
received. The responses were analyzed in terms of
user acceptance rate and are reported in the next
subsection.

The verification was performed through
Nielsen’s ten usability evaluation to ensure the
mobile application has been developed according to
the standard. The ten-usability heuristic evaluation
was used as a checklist to ensure the user interface
design of the application is at accessible state for
the users. Referring to Table 3, the heuristic
description were adopted from [41]. A user
interface  designer with 15 years working
experience has been selected as the heuristic
evaluator to evaluate the interface design of
LOVE2GreenMY application.

Table 3. Description of Nielsen’s Usability Heuristic

Usability

e Description
Heuristic p

Visibility of
system status

The system should always
keep users informed about

Usability
Heuristic

Description

platform conventions.

Error Prevention

Even better than good error
messages are a careful design
which prevents a problem
from occurring in the first
place. Either eliminate error-
prone conditions or check for
them and present users with a
confirmation option before
they commit to the action.

Recognition
rather than recall

Minimize the user's memory
load by making objects,
actions, and options visible.
The user should not have to
remember information from
one part of the dialogue to
another. Instructions for use of
the system should be visible or
easily retrievable whenever
appropriate.

Flexibility and
efficiency of use

Accelerators -- unseen by the
novice user -- may often speed
up the interaction for the
expert user such that the
system can cater to both
inexperienced and experienced
users. Allow users to tailor
frequent actions.

Aesthetic and
minimalist design

Dialogues should not contain
information which is
irrelevant or rarely needed.
Every extra unit of
information in a dialogue
competes with the relevant

to the user, rather than system-
oriented terms. Follow real-
world conventions, making
information appear in a natural
and logical order.

User control and
freedom

Users often choose system
functions by mistake and will
need a clearly marked
"emergency exit" to leave the
unwanted state without having
to go through an extended
dialogue. Support undo and

redo.
Consistency and Users should not have to
standards wonder  whether  different

words, situations, or actions
mean the same thing. Follow

what is going on, through units of information and
appropriate feedback within diminishes  their  relative
reasonable time. visibility.
Match between The system should speak the Help users Error messages should be
the system and users' language, with words, recognize, expressed in plain language
real world phrases and concepts familiar diagnose, and (no codes), precisely indicate

recover from the problem, and

errors constructively ~ suggest a
solution.

Help and Even though it is better if the

Documentation system can be used without

documentation, it may be
necessary to provide help and
documentation. Any  such
information should be easy to
search, focused on the user's
task, list concrete steps to be
carried out, and not be too
large.

e
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4. RESULT AND DISCUSSION

Before the interview sessions with
teachers and students were conducted, preliminary
reading on Standard 4 textbooks on Bahasa
Malaysia, English, Science and Mathematics was
completed. After reviewing the content of all
chapters in each of the textbooks, it was found that
there were only two subjects that cover on the
environmental education for Standard 4, which are
Bahasa Malaysia and English. This clearly shows
the limitation on content coverage for teaching and
learning on environmental education in primary
schools.

A series of interviews were carried out for
requirement planning/gathering phase. At the end
of interview sessions, the teachers and students
supported the idea of binding mobile application as
a tool and a learning intervention in teaching and
learning on environmental education. Below are
some of the replies from the teachers and students:

“Technology is now rapidly expanding. | believe
there is no harm for the teachers to use mobile apps
as an extra learning tool focusing on green
environmental awareness. Besides, students love
new things. Thus, with these new mobile apps, we
can attract students’ attention to focus during the
class.” — Teacher #3

“Apart from that, teachers can have their learning
sessions outside of the classroom by going to
multimedia room or garden” — Teacher #4

“It will be great if the mobile apps is in Bahasa
Malaysia as it will help me to understand better
and | will love to use the mobile apps as it will be
easier for me to read and do the exercises given.”
-Teacher #5

“Our school has organized an event called
““gotong-royong” for us to clean our school
compound”- Student #1, #2, #5 & #6

“We always use smart phone to check Facebook
notification while listening to some music on
YouTube” — Student #3 & #4

Based on the responses given, it is
indicated that the use of mobile technology among
the primary school student is very prevalent. Thus,
the proposed solution is to integrate environmental
education topics into mobile application is an
innovative learning intervention.

The screenshots of the first version of the
prototype are in Figure 2 to Figure 5. The “Let’s

Learn” module of Figure 2 and Figure 3 allows the
teachers and students to have an interactive session
through discussion, assignment of homework and
additional information. This additional information
can be on any selected topics describing the
hazards, wastages, safety precautions and sources
of environmental issues.

Ll40% 2 558 P

Igmup Work |

Wihen people Urow rubbish into drains an o rivers. "
il end up In the aea. Just beoause you b not see
tha rubhish, It doas not maan It 18 gone, Throwing

Figure 2. Let’s Learn Screen

Energy consumption refers to the amount of energy
dividusal nizathan, or 1o the
i

Tramsportalion and Infarmstion Technalogy. Thesa
are called the sactars of the economy

Residential and Commercial
Sectors

= Lighting

Figure 3. Let’s Learn Screen

In Figure 4, the “Test Yourself” module
has been developed to allow the users especially the
students to test their knowledge on green
environment. The module was designed based on
the current UPSR format to ensure the students will
be familiar with the test environment and to serve
as a practice to them.
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Faja Iskandar dan rakan-rakannys berkumpul
I dewan sekolah. Mereka hendak
menyerial aktivid yang dian|urkan
Parsatuan Pencinta Alam Sekitar, Marcka
manyahurt soruan guru-gumn yang menggalakkan
mereka supaya melibatkan diri
akkiviti kakuriulum. Mereka sedar bahawa skiviti
hokurikulum banysk nemberikan kebaikan
P mereka. Mereka mahu
rmemanfaatkan peluang b urtuk menggllap bakst
dan kamahiran merela, Mesaka percays bahawa
aktiviti kakurikulum dapat mendidik morcka
menjadi insan yang lehih cemerlang.

Figure. 4. Test Yourself

Figure 5 shows the third module “Game
Function”. The “Game Function” was designed
based on puzzle like features. Given jumbled-up
pictures, the user needs to drag and drop it to re-
create the right pictures or scenario. This module
provides a fun session to the students, enhancing
their creative thinking on discovering potential
environmental related issues and at the same time
creating awareness in several topics related to
environment protections and environmental
sustainability.

lllegal Tree Cutting

Figure 5. Game Function

The developed prototype was mapped
against Nielsen’s ten usability heuristic. Table 4
depicts the mapping of the features by the user
interface designer upon using the application for a
period of two hours.
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Table 4. Nielsen’s Usability Heuristic Against Feature
Mapping Of LOVE2GreenMY Application.

Usability Heuristic

Evaluation Feedback

Visibility of system
status

The application provides
sufficient feedback within
seconds. Example: While
playing drag and drop
game (figure 4), if
incorrect tile is matched
(drop space), the dragged
tile will be relocated at
the initial location to
indicate the tile doesn’t
belong to the new
location.

Match between the
system and real world

The application uses real
world examples in games
as well as descriptions on
the topics are from the
textbooks of the primary
school students, thus the
information displayed
appeared natural and in
proper sequence.

User control and
freedom

At the end of every
screen, there is an “exit”
button available to allow
users to exit an unwanted
stage of the application
without going through an
extended dialogue.

Consistency and
standards

The usage of shortcuts,
location of the buttons as
well as the terms
specified in the content
are consistent throughout
the application. Standard
naming convention has
been followed for every
related features.

Error Prevention

The “self-test” function in
the application has very
well designed “solution-
confirmation  message”
which prevents the users
from  submitting an
incorrect answer.
Solutions are confirmed
through  the  pop-up
message before
submission can be made.

Recognition rather
than recall

The objects used such as
lighting bulbs, cutting
trees and trashes are very
straightforward, ensuring
the user doesn’t have to
think in recalling the
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Usability Heuristic Evaluation Feedback

relation of the objects to
the topic. They are merely
recognizable objects.

Flexibility and The application is easy to
efficiency of use be used. Navigational
information are clearly
displayed and the stated
instruction are direct, thus
allowing both first time
users and advanced users
to feel comfortable in
using the application.

Aesthetic and The
minimalist design

dialogues  used
throughout every screen
contains only relevant
information  to  that
particular subject, hence
the design of the
application maintained at
a very minimal level.

Help users recognize,
diagnose, and recover
from errors

Error messages are stated
in plain English language
due to the reason that
children as young as 10
years old will be using the
application. In addition,
the message contains
direct steps to rectify an
error. Example: “Let’s
Learn” screen in figure 1
will highlight the right
way of sharing chats if
incorrect  buttons  are
pressed as an action to
upload the chats.

Help and
Documentation

Since this application is at
prototype stage thus, the
instructions  for  help
purposes and  system
documentation are still at
an early stage. However,
the current documentation
is at sufficient level for
the application.

The verification results indicate that
LOVE2GreenMY application has been designed
according to the standard usability heuristic. The
application is suitable for wvalidation process
involving the targeted users. Therefore, the three
modules were tested among the users to obtain their
valuable feedbacks, which serves as the validation
for the proposed solution of this study. The
summarized result of users’ acceptance testing has
been presented here since the main purpose of the

study is to show the impact of the proposed solution
to the users.

Table 5 indicates the testing results in
terms of overall percentage calculation. All the
users felt that the application increases their
knowledge on green environment.

Table 5. Feedback of Respondents on the Survey

Questions
.. Feedback (%)
Description (Strongly Agree)
LOVE2GreenMY app increases
the knowledge on green 100%
environment.
LOVE2GreenMY app increases
the awareness on green 90%
environment.
LOVE2GreenMY app only
involves simple procedural 100%
steps.
LOVE2GreenMy app is an
. : 90%
excellent invention
0,
Average Feedback 95%

The response of 100% for the first survey
question was achieved mainly due to the first
module “Let’s Learn” in the application. This
function serves as the platform for the users to
interact with one another with the monitoring of the
teachers. The interaction in terms of describing
environmental related images and discussing
further on the safety measures and actions that can
be taken as an individual. This also gives an
opportunity to those students to better understand a
concept or theme of study from various angles
since the discussion is a viewpoint of many other
students as well as the teachers.

A score of 90% was obtained for the
second survey question which shows an increment
of awareness on protecting the environment.
Majority of the users has strongly agreed that
“LOVE2GreenMY” application has improved their
level of awareness on green related activities and
issues. Once again, the “additional information”
corner within the first module “Let’s Learn”, has
increased their awareness on the type of potential
environmental related issues and the sources of
these issues. The second module “Test Yourself” is
also testing their knowledge and awareness on the
importance of protecting the environment to ensure
the achievement of green environment.

The third module “Game Function”
stimulates the mind of the users to identify the
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potential issues that were being displayed in the
form of jumbled up images. This module
encourages a user to stay focus and to process the
acquired knowledge in their mind to be useful at
that moment. The entire game session also serves as
recalling memory process. A fun yet intensive
knowledge utilization platform was created through
the implementation of “LOVE2GreenMY”
application.

This could be one of the main reasons that
the users have scored 100% for the third survey
question and 90% for the last survey questions.
They feel the application is easy to use as it
involves only simple procedures. This solution was
classified as an excellent invention as the users
themselves could feel the positive impact after
using “LOVE2GreenMY” application throughout
the testing session. The teachers have also agreed
that this solution can be a great tool for them to use
in educating the children. In summary, the testing
result has indicated a positive feedback on
“LOVE2GreenMY” application which inspires the
proposed solution to be implemented in schools.

In sum, this study aims to inculcate
students understanding, learning and knowledge on
environmental issues and environmentally-friendly
practices, with the hope to create a greener
Malaysia in near future. The cultivation of
environmental education among the schoolchildren
is proposed using mobile application, which will
enhance the current content as well as teaching
methods in schools.

The mobile application known as
“LOVE2GreenMY” is the first complete prototype.
The apps have undergone testing, however, a bigger
audience of teachers and students for the next data
gathering and testing are required to cross-check
further improvements made on the application
before it can be rolled-out. Furthermore, for the
apps to be integrated into the primary school
education system, a formal approval and integration
are required from the policymakers of Malaysia.
Thus, the journey for “LOVE2GreenMY” is still
far, yet the authors believe the impact and future
that will be brought by “LOVE2GreenMY” to our
education endeavors towards green and sustainable
nation is promising.

5. CONCLUSION

The “LOVE2GreenMY” is a first version
of the prototype that focuses primarily on Standard
Four schoolchildren. The feedbacks gathered from
the usability testing and user acceptance testing will
be taken into consideration. Another round of data

gathering and testing will be carried out for the
development of the second version of prototype.
Also, more attention will be given to Human
Computer Interaction (HCI) elements that will suit
the younger generation users of Generation Z and
Generation Alpha. Thus, a much detailed study is
required to understand the characteristics of
Generation Z and Generation Alpha in Malaysia.

On top of that, games-based learning and
gamification features will be included in the next
version of the prototype. The proposed game will
focus in educating the schoolchildren on electronic
waste or e-wastes with the revolution of Industry
4.0 and Internet-Of-Things (1oT).

Despite this research and product are still
at an infant stage, this is the first step in
familiarizing and assimilating environmental
education in teaching and learning with the ultimate
goal of inculcating younger generations with green
values towards a greener and sustainable nation.
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