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Abstract. During the Covid-19 pandemic, the teaching and learning process can-

not be face-to-face but must be online. It takes suitable learning media so students 

can understand the learning material well and not get bored because they have to 

study from home. This study aims to develop mobile learning media on Natural 

Resources Conservation material to increase students' environmental awareness. 

The research approach uses Research and Development with the Borg and Gall 

model. This study used second graders of all social studies majors at Ke-

bakkramat high school, using the control and experimental classes. The data col-

lection techniques in this research are observation, documentation, questionnaire, 

and test. The instrument used in this study contains an indicator of environmental 

concern known as the New Environment Paradigm (NEP) indicator. The data 

analysis techniques are (1) Validation and reliability of test instruments; and (2) 

Product Effectiveness Tests. The validity of material experts and media experts 

are learning media products declared very feasible. The  Effectiveness test of the 

product with the Independent Sample T-Test at a significant level of 5% resulted 

in a mobile learning application that can increase students' environmental aware-

ness with T-count = 3.573 > T-table 1.692. Thus, explain that developed mobile 

learning media effectively increases students' environmental awareness in Ke-

bakkramat High School.  

Keywords: Development, Effectiveness, Learning Applications, mobile, environmental 

awareness  

1 Introduction 

Coronavirus (COVID-19) is a pandemic disease that affects education systems in vari-

ous countries with different income levels [1] The coronavirus pandemic was acknowl-

edged to have affected the global education system by the United Nations Educational, 

Scientific, and Cultural Organization (UNESCO) [2]. In Indonesia, where there is a 

chance that the Covid-19 pandemic will spread, the learning process can no longer be 

conducted face-to-face in classrooms, and the Covid-19 pandemic also has a significant  
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impact on the country's educational system. As a result, the entire teaching and learning 

process is conducted online using the distance learning system [3]. 

Various distance learning media are tried and used, including e-learning, zoom ap-

plication, google classroom, youtube, and WhatsApp social media. These facilities are 

used to carry out learning like in the classroom. Teachers are indirectly required to be 

able to use and access technology through employing this online medium. In addition 

to being bored from being unable to meet friends, students are astonished and ill-pre-

pared for the new educational system [4]. 

In this kind of distance learning, learning media is needed to bridge teacher-student 

interaction's limitations. According to Cavanaugh [5], multimedia is 'computer-medi-

ated information presented simultaneously on more than one medium. The phrase 

simply denotes the presence of written and visual content [6]. Visual content can be 

composed of dynamic, graphic elements that depict real-world phenomena or static el-

ements like models and photos. Verbal content, however, can include both spoken and 

written words [7]. Effective multimedia designs are praised for enhancing cognitive 

processes and learners' ability to absorb and assimilate material [8]. A compelling and 

educational experience can also be created using well-designed multimedia. [7] Effec-

tive design "encourages students to pay attention to pertinent material, arrange it into a 

coherent thinking, and integrate it with past knowledge," according to. Research has 

also demonstrated that badly designed materials have a negative effect on pupils be-

cause they can become overwhelmed and confused by too much information.[9]. 

According to [10], explaining the importance of applying technology to the world of 

education as the originator of the nation's intellectual life, technology-based infor-

mation literacy can bridge the interaction of teachers and students who cannot carry out 

face-to-face activities. Furthermore, according to [11] in addition to teachers who are 

required to master technology and information in delivering learning materials, students 

are also expected to develop a new series of digital era learning to answer the challenges 

of advancing technology-based education. 

Environmental degradation can be decreased by students' knowledge, which corre-

lates with their environmental awareness behavior. [12] The pupils' lack of interest in 

comprehending and researching environmental issues was the root reason for their low 

environmental awareness. Teachers should encourage children to comprehend environ-

mental issues and take action to solve them [13]. Teachers, however, frequently pay 

more attention to their student's academic performance than their efforts to uphold the 

standards of the learning environment [14]. Consequently, environmental education 

must be taught in schools. 

For students, environmental awareness is a critical problem. As a result, schools 

must employ efficient tools to educate children about environmental challenges. Stu-

dents' awareness of initiatives to protect the environment and its surroundings may 

grow due to learning about environmental care. Long-term efforts are necessary to build 

a healthy ecological system [15]. That is in line with the findings of Rahardjo's study, 

which demonstrate that instruction should center on boosting pupils' favorable views 

toward the environment [16]. 

It is quite evident that the most popular method for analyzing students' environmen-

tal concerns is The New Environment Paradigm model. The models explain that the 
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relationship between the environment and student attitudes and behavior in schools is 

indeed quite important, especially if there are concerns that there are people who con-

clude that the era of global issues makes environmental issues less critical [17]. The 

main advantage of multimedia learning is the ability to increase student interest in ex-

ploration in developing a superior understanding of learning. [18] Currently, the re-

search aims to develop multimedia in learning which is expected to increase students' 

environmental awareness. 

2 Methods 

This development research was conducted at Kebakkramat High School. The reason 

for choosing Kebakkramat High School was based on the consideration that the school 

does not have a geography support application for mobile-based learning applications. 

This research uses Research and Development (R&D) with Borg and Gall development 

model. This model contains 4 (four) stages data collection, planning, product develop-

ment, and testing. These four stages are used to develop Mobile-Based Learning Ap-

plications to Increase Environmental Awareness. The stages of development with the 

Borg and Gall model can be seen in Figure 1. 

 

Fig. 1. Borg and Gall model [19] 

 

Data collection is carried out as follows: 

1. Data collection on the condition of schools and students was carried out by field 

observations and interviews with three geography teachers. 

2. Collecting data on student needs for mobile learning is done by interviewing us-

ing a questionnaire to 60 students and 3 geography teachers. 

3. Collection of teaching materials for mobile learning is good in the form of de-

scriptions, pictures, maps, or carried out with various compilations.  

4. Material validators and media validators carry out product validation (mobile 

learning). 
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Test the effectiveness using quasi-experimental To find out students' environmental 

awareness, use the NEP indicator: 

Table 1. New Environmental Paradigm (NEP) indicators and their application to students 

No Dimention Aplication to students 

1 Limits to growth Students are actively involved in various techniques to pro-

vide solutions given to reduce excessive exploitation of 

natural resources through various actions 

2 Anti antropocentricsm Students consistently develop solutions related to efforts to 

conserve flora and fauna in various actions. 

Students are prohibited from destroying ecosystems and 

habitats of living things. 

3 Balance of natures Students are expected to be able to develop, implement, 

and communicate new ideas to others effectively in various 

conditions to maintain the balance of nature. 

Students are prohibited from destroying the environment, 

damaging the balance of biotic and abiotic nature. 

4 Rejection of examptionalism Students are actively involved in efforts to create a habita-

ble earth in various actions. 

Students are prohibited from damaging the environment, 

because the impact will create an uninhabitable earth and 

not friendly to living things. For example, ozone depletion 

will cause a greenhouse effect, which can cause global 

warming. 

5 the possibility of an ecocrisis Engage in various techniques to carry out the solutions 

given to reduce environmental abuse so that ecological dis-

asters do not occur 

Source : [19]with modification 

A quasi-experiment is carried out using experimental and control classes to test mo-

bile learning products. In a control class, the geography learning in this class does not 

use Android-based Mobile Learning and only focuses on WhatsApp groups. In the ex-

perimental class, geography learning in this class uses Android-based Mobile Learning 

and WhatsApp group. 

3 Result 

This research intends to develop android-based mobile learning. This research is di-

vided into 4 (four) stages, namely: 1) research and collection preliminary, 2) research 

planning, 3) product development, and 4) field test and dissemination. These four stages 

aim to development of mobile-based learning applications to increase environmental 

awareness for students. The development of mobile learning products for geography 

learning is following the steps for developing the Borg and Gall model as follows: 
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3.1 Research and Collection Preliminary 

The results of interviews with three Geography teachers at Kebakramat High School 

found that they had difficulty explaining learning materials in distance learning because 

they were not experienced in delivering material online. At the beginning of the learn-

ing pandemic through the WhatsApp Group, after one semester of interviews with stu-

dents about difficulties in learning geography online, it was found that most students 

(92%) stated that they had difficulties in capturing learning materials. When given an 

alternative to learning with mobile learning, both teachers and students stated that they 

needed the learning media. This stage contains an analysis of student learning styles 

and media development presented in tables 2 and 3. 

Table 2. . Table 2. Analysis of Student Learning Styles 

Learning Style Total Percentage (%) 

Visual 86 53,75 

Audio 42 26,25 

kinesthetic 32 20,00 

Table 3.   Media development analysis 

Indicator Percentage (%) 

Students use media in learning 73,75 

Development of teaching materials 73,75 

 

From Table 2, it can be seen that 53.75% of students have a visual learning style (86 

students), 26.25% of students have an audio learning style (42 students), and 20% of 

students have a kinesthetic learning style ( 32 students). Based on the data above, the 

Android-based Mobile Learning that will be developed will be directed to cover all the 

characteristics of learning styles that are dominated by the characteristics of visual 

learning styles. 

3.2 Research Planning 

At this stage, the design of learning applications is carried out to be used as a reference 

in product development. The first step is to prepare learning materials and determine 

program objectives. The selected learning material is Hydrospheric Dynamics and Its 

Impact on Life. The next step is to design media components which include teaching 

modules, pictures, maps and videos to clarify the material. To be more interesting, the 

mobile learning application will be equipped with educational games. In addition, the 

learning application must contain the New Environmental Paradigm (NEP) indicator. 

3.3 Product Development 

Learning materials are developed referring to needs analysis and uploaded into learning 

applications. The geography learning material chosen to be developed is Hydrospheric 
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Dynamics and Its Impact on Life. To clarify and attract the appearance in the applica-

tion, the learning materials are equipped with pictures, maps and video links. To in-

crease students' awareness of the environment, in some parts the material is related to 

environmental preservation and Sustainable Development. The test is displayed in the 

form of a quiz. The material must be made as a power point to make it easier to enter 

the material into the Godot Engine software. Data conversion from ppt to Adobe Illus-

trator (AI) is carried out at this stage. The next step is to create a moving animation 

using Spriter Software, this software serves to move objects so that they resemble ani-

mation. Editing process using Spriter Software. After converting to mobile resolution 

and creating animations, the next step is coding to be able to display materials such as 

running applications. The software used for coding in this application is Godot Engine. 

 

 

2a (learning material in the form of power 

point) 

 

2b (Data conversion using Data conversion using) 

 

2c (editing process using Spriter Software) 
 

2d (Coding in this application by Godot Engine) 

Fig. 2. Development stage 

The complete learning media has been validated by media experts and material experts 

with "very feasible" assessment results. 
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Table 4. Indicator of Media Expert Validators and Material Expert Validators 

No 
Indicator 

Media Expert Validators Material Expert Validators 

1 Design Material Quality 

2 Navigation Benefits 

3 Program Management Environmental Awareness 

 

3.4 Field Test and Desimination 

This stage contains a quasi-experimental with environment awareness test. The test re-

fers to the indicator of The New Environmental Paradigm (NEP) which can be used to 

determine students' environmental awareness. NEP has 5 indicators that are used 

through multiple choice questions. 

Table 5. Effectiveness Test with Paired Sample T-Test 

Class Experiment Control 

Average 77,437 67,974 

Varians 82,745 50,615 

Total 34 34 

t-test 3,573  

t- value table 1,692  

 

The results of the effectiveness test show the value of t test> t test table so that it can 

be concluded that the experimental class is more effective in increasing students' envi-

ronmental awareness than the control class. Thus the mobile learning media on the hy-

drosphere dynamics material has succeeded in increasing environmental awareness of 

students in Social Science class X Kebakkramat High School. 

4 Discussion 

Research results show that learning media is effective in learning geography. That con-

firms previous research, which states that the developed learning media is effective in 

learning geography. The difference between this research and previous relevant re-

search is in the development model and objectives. This study uses the Borg and Gall 

model, while the previous research used the Dick and Carey model. The next difference 

is in the purpose of media development. This research aims to increase environmental 

awareness, while previous research has a development goal to increase spatial ability. 

However, there is a weakness in learning using Android-based mobile learning, 

namely that Android smartphones can only use android-based mobile learning. The de-

velopment of android-based mobile learning has been adapted to the syllabus, geogra-

phy lesson plan (RPP), and data analysis of the needs of second-grade students 
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Kebakkramat high school. Student needs analysis includes learning styles, use of 

media, development of teaching materials, and visualization of color and typeface. 

To increase students' environmental awareness, the material presented in this an-

droid-based mobile learning contains indicators of The New Environmental Paradigm 

(NEP). In addition, pretest and posttest questions, quizzes, and assignments were de-

signed using the NEP indicator. This Android-based mobile learning contains pictures, 

learning videos, and educational games that can be used anytime and anywhere so that 

students can repeat the lessons that have been delivered. 

Following the calculation of the effectiveness test through the posttest scores of the 

control and experimental classes, this mobile learning effectively increases environ-

mental awareness by using cognitive indicators of students. During learning using An-

droid-based mobile learning, there are several advantages, namely: 

1. Easy for students to install with an application size that is not too large. 

2. The material presented is equipped with pictures and videos to make it easier for 

students to understand the material. 

3. There are educational game features that can increase students' knowledge.  

4. This Android-based mobile learning uses offline mode, so it does not use the 

internet. 

5. This Android-based mobile learning can use anytime and anywhere. 

5 Conclusion 

Based on the study results, Mobile learning media is needed, especially in distance 

learning during the Covid-19 pandemic. The validation of material and media experts 

shows that the developed mobile learning media is feasible to teach Hydrospheric Dy-

namics material and its impact on life. The results of researchers are that Mobile learn-

ing media for Hydrosphere Dynamics material is effective for increasing environmental 

awareness of Kebakkramat High School students. The effectiveness test (T-Test) com-

pares post-test scores between the control and experimental classes. Following the re-

sults of control and experimental classes, it is known that the t-count is ± 3.5729 with 

a t-table of 1 .6923 (a significant level of 5%). The comparison results show that an-

droid-based mobile learning is effective in learning. The implications of this research 

are the development of mobile-based learning applications to increase environmental 

awareness for students. This Android-based mobile learning can contribute to improv-

ing student learning outcomes. This learning application can be used as a fun and mean-

ingful learning alternative, especially for geography subjects in distance learning in the 

COVID-19 era. 
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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