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This study aims to 1) Know the ICT-based geography learning media currently used, 

(2) to know teachers’ and students’ need for Android-based geography interactive 

multimedia, and (3) determine the appropriate type of interactive multimedia to be 

developed. The type of research is qualitative research with a questionnaire as the 
instrument. Qualitative data was used to answer research objectives. Respondents in 

this study were geography teachers and students of class XI IPS of Public Senior 

High School 12 Pekanbaru. The results showed that; (1) the type of ICT-based 

learning media used in geography learning is still dominated by the use of 
PowerPoint slides, instructional videos, and the internet, (2) teachers and students 

desperately need interactive multimedia on Android-based geography to help the 

learning process of geography be more interesting and interactive. (3) Types of 

interactive multimedia based on android that can be developed are drill and practice, 
tutorials, simulations, and games. This research suggested developing interactive 

multimedia based on android geography as well as training for geography teachers 

to produce their own. 
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INTRODUCTION 
 

The development of information and communication technology (ICT) in the 21st century has a 

profound impact on all areas of life, including in the field of education (Kurniawan et al., 2020). The use of 

ICT-based learning technology in the world of education is also quite massive in various worlds (Serin, 2011). 

This is evidenced by the number of government policies around the world that have regulated the use of ICT 

in educational curricula. This response also occurs in the world of education in Indonesia. The 2013 

Curriculum that applies in Indonesia requires the integration of ICT in the learning process for all subjects 

(Mahdum et al., 2019; Ratminingsih et al., 2018) 

However, it turns out that the use of ICT in the world of learning in Indonesia is still lagging behind 

(Syawaludin et al., 2019). It means that the development of ICT has not been fully utilized as instructed by the 

2013 curriculum. This situation happens because we still think that ICT is closely related to a computer or 

laptop. Meanwhile, we know that not all schools have adequate computer laboratory facilities (Sudiatmika et 

al., 2020). Moreover, the ownership of a laptop or computer by each student can be counted on the fingers of 

one hand because of its high price. That reason makes the use of ICT in learning seem expensive and difficult 

to implement. 
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We must begin to change this view. The use of ICT in learning does not always have to use a computer 

or laptop. In fact, currently the most popular ICT products are smartphones  and the internet (Kurniawan et al., 

2020), not a laptop or a computer. The presence of smartphones as a technology product of the 21st century 

can be used to improve the quality of education and teaching (Al-Rabaani, 2018). Strengthened by data 

released by the Ministry of Communication and Information in 2017 shows that the level of ownership of 

smartphones among students, especially high school students in Indonesia, has reached 79.56% (KOMINFO, 

2017). So, we cannot deny that smartphone use and internet access are also interlinked. The students even 

prefer to search for information on the internet with their smartphone rather than going to the library to read 

textbooks.  

We should take advantage of this potential to increase the contribution of ICT in learning. Our learning 

patterns should adapt to existing technological developments. The learning process must be able to adapt to 

the current needs and interests of students (Djamas et al., 2018). Currently, many students spend their time 

playing with their smartphones, then this phenomenon should be used by academics and education practitioners 

in order to take advantage of smartphones as a learning resource. So that the presence of smartphones can have 

a positive impact on students.  

 

Interactive Multimedia 

One type of utilization that can be done with smartphones in learning is to access interactive multimedia 

applications. Multimedia is a combination of various media elements such as sound, video, images, text, 

animation, and so on into a synergistic and integrated unit to provide benefits to its users (Reddi et al., 2003). 

Meanwhile, interactive multimedia is multimedia that allows users to actively interact with the media (Surjono, 

2017). The use of interactive multimedia in learning can increase learning motivation, help students understand 

the material more clearly, and improve the quality of learning (Leow & Neo, 2014; Neo et al., 2008; Rajendra 

& Sudana, 2018; Wu & Tai, 2016). Another advantage of interactive multimedia is that it can increase student 

interaction with material, learning performance, and learning satisfaction (Zhang, 2005).   

If usually interactive multimedia is more frequently accessed via a laptop or computer, it turns out that 

smartphones also have the ability to access interactive multimedia. In fact, through smartphones we can learn 

anywhere and anytime (Chatel & Falk, 2017). Smartphones are more economical, dynamic and practical to be 

used as a medium for student learning, compared to laptops or computers. Interactive multimedia applications 

that can be accessed through smartphones must be programmed based on android. Android is an operating 

system smartphone most widely used in the world, including Indonesia. The android operating system has 

features such as storage, networking, multimedia, GPS, and phone services that can help developing 

applications (Murphy, 2009). Thus, an interactive multimedia application based on android can be developed 

to be accessed through smartphones that the students have (Rajendra & Sudana, 2018). 

 

Geography Learning 

Geography is one of the subjects that really needs the use of interactive multimedia based on android. 

The reason is because geography studies the geosphere phenomena that occur on the earth’s surface which are 

closely related to human life (Prasetya et al., 2018). Meanwhile, we know that geosphere phenomena have a 

wide scope, sometimes even abstract ones. So, the presence of the media is very important in describing these 

phenomena in a more concrete way and easy for students to understand. The presence of learning media in 

explaining geosphere phenomena can make learning more meaningful and interesting (Prasetya, 2018).  

Geography is one of the 9 subjects that must be studied in the 21st century (P21, 2019). It means that 

success in learning geography can help students face the challenges of 21st century life. Geography itself is a 

science that studies the Earth which includes the natural and human environments and their interactions (Schee, 

2020). The study of geography is very complex, so geography learning must be varied, creative, and inspiring 

so that students are increasingly interested in learning it (Markuszewska et al., 2018). Basically, the process of 

learning geography must be able to direct students to skills and habituation, in addition to mere conceptual 

understanding (Sugandi, 2015). 

Geography learning requires new methods and media such as interactive multimedia so that learning 

becomes more passionate and improves the quality of learning (Nandi, 2016). However, before developing an 

Android-based interactive multimedia application, we should do a needs analysis (need assessment) first. Thus, 

the development of interactive multimedia applications can be tailored to the needs of users, namely teachers 

and students. For that reason, this study aims to 1) determine the current ICT-based geography learning media, 

(2) determine the needs of teachers and students for Android-based geography interactive multimedia, and (3) 

determine the appropriate type of interactive multimedia to be developed. 
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METHOD 
 

This research is a descriptive exploratory study with a qualitative approach. The research was conducted 

at Public Senior High School 12 Pekanbaru, Riau Province. Respondents in this study were 4 geography 

teachers and 30 students of class XI IPS 1 of Public Senior High School 12 Pekanbaru. The data collection 

technique used was a questionnaire technique. The data analysis technique used is to use interactive analysis 

techniques developed by Milles and Huberman which include the stages (1) data collection, namely using a 

questionnaire; (2) data reduction, namely summarizing, selecting necessary data, and eliminating unnecessary, 

(3) data presentation, namely presenting data in the form of narrative text, matrices, diagrams, tables and 

graphs; and (4) Conclusion, namely interpreting the data that has been presented in depth (Sholihah et al., 

2020). 

 

RESULTS AND DISCUSSION 
 

Based on the results of research conducted on geography teachers and class XI IPS students of Public 

Senior High School 12 Pekanbaru by distributing questionnaires, the results obtained were (1) the types of 

ICT-based learning media currently used, (2) the needs of teachers and students for android-based interactive 

multimedia, and (3) types of interactive multimedia that are suitable to be developed. The following is an 

explanation in detail. 

 

ICT-Based Learning Media Used Today 

Based on the information conveyed by the geography teacher, the types of ICT-based learning media 

used by teachers in teaching were more dominated by presentation media with Power Points. In addition, they 

also occasionally use instructional video media and the internet. Meanwhile, they never used interactive 

multimedia. The use of ICT in learning today is still dominated by slides (Komalasari & Rahmat, 2019). It is 

because the presentation media with PowerPoint, instructional videos, and the internet are the easiest media 

for them to produce and use. It is in line with the results of the study which stated that 100% of teachers had 

no difficulty in using and producing these learning media.  

The results also showed that 82% of students felt helped in understanding the material by the use of ICT-based 

learning media in geography learning. As many as 75% of teachers also admit that it is easier to teach with the 

help of ICT-based learning media. The use of ICT media in learning does have many benefits. These benefits 

are that it makes it easier for teachers to convey information and knowledge, makes it easier for students to 

understand the material, and makes learning interesting and fun (Basri et al., 2018; Raja & Nagasubramani, 

2018; Sholihah et al., 2020). Therefore, the development of ICT media that has been carried out in schools 

must be improved and developed so that the benefits of technology in learning can be maximized, one of which 

is interactive multimedia. 

 

The Need for Interactive Multimedia Based on Android 

Need assessment of Android-based multimedia is carried out from the point of view of teachers and 

students. The data extracted was in the form of the availability of supporting facilities and facilities as well as 

the need for interactive multimedia based on Android. Here’s the data of geography teachers’ need assessment 

towards interactive multimedia based on android. 
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Figure 1. Geography Teacher Facility and Technology Support 

 

 

The availability of technology facilities owned by teachers is actually quite good. It is proven that 100% 

of teachers own laptops and smartphones. Unfortunately, only 25% of them use the facility to produce ICT-

based learning media. Even with the support of these facilities they should be able to make learning videos, 

power points, websites, and even interactive multimedia. One of the weaknesses of our teachers in the 21st 

century is the ability to use technology to produce ICT-based learning media. Though teachers have the most 

important role to integrate ICT in learning (Karmila & Godwin, 2013). Regarding the needs of geography 

teachers for Android-based interactive multimedia, it can be seen in the following table: 

 

Table 1. 

Frequency Distribution of Student Understanding Indicators 

 

Question 
Answer 

Yes No 

Do you know interactive multimedia? 50% 50% 

Have you ever used interactive multimedia? 50% 50% 

Have you ever made interactive multimedia? 25% 75% 

Do you know that interactive multimedia can be accessed through a 

smartphone? 

25% 75% 

Can you make interactive multimedia applications based on android? 0% 100% 

Are you interested in interactive multimedia based on android? 100% 0% 

Do you need interactive multimedia based on android? 100% 0% 

Source: Research Data Processing Results in 2024 

 

Geography teachers’ understanding of interactive multimedia is still not optimal. Only 50% of 

geography teachers claim to understand interactive multimedia and use it in learning. Meanwhile, the other 

Use of laptops and 

smartphones to produce ICT 

media 

Smartphone ownership 

rate 
Laptop ownership rate 

Geography teacher facilities and support 
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50% do not understand and have never used it in learning. From these data it can be seen that interactive 

multimedia is still not familiar in our world of education. Even though the use of interactive multimedia in 

geography learning has many advantages. Through interactive multimedia we can easily explain geosphere 

phenomena to be more meaningful and interesting (Prasetya, 2018).  

The low participation of teachers in using interactive multimedia is due to the teacher’s understanding 

of interactive multimedia which is identical to applications on a computer or laptop. Meanwhile, laptops are 

expensive items that not all students have. In fact, with the sophistication of technology that is owned by 

smartphones, interactive multimedia can be accessed through smartphones owned by almost all students. As 

many as 75% of teachers still do not know that interactive multimedia can be accessed through smartphones. 

Using a smartphone in learning actually has many advantages because it is flexible to be used anywhere and 

anytime (Chatel & Falk, 2017). 

Another problem that arises is that as many as 100% of teachers admit they do not know how to make 

interactive multimedia that can be accessed through smartphones. We imagine that the creation of interactive 

multimedia applications that are applied in smartphones is a very difficult job because it relates to 

programming languages. In fact, the teacher can make it using the Microsoft PowerPoint that he/she has 

mastered. It’s just that special training is needed to teach teachers to create interactive multimedia applications 

based on Android with Microsoft Power Points. Training for teachers in Indonesia to improve their ability to 

use ICT is indeed very important in responding to the challenges of 21st century education (Mailizar & Fan, 

2020). 

Geography teachers in the respondents of this study were 100% interested in using interactive 

multimedia based on android. They also claim to need interactive multimedia based on android to make it 

easier for them to deliver material to students. Moreover, we know that interactive multimedia has many 

advantages such as increasing student motivation (Leow & Neo, 2014; Rajendra & Sudana, 2018), helps 

students understand the material more clearly (Wu & Tai, 2016), and improve the quality of learning (Neo et 

al., 2008), as well as increasing the interaction of students with the material (Zhang, 2005). So it can be 

concluded that geography teachers really need Android-based interactive multimedia.  

Apart from teachers, we also need to know student responses to the needs of interactive multimedia 

based on Android. The following are the results of research on need assessment students towards interactive 

multimedia based on android. 

 

Figure 2. Student Facility and Technology Support Data 

Based on these data, we can see that the facilities and technology support that students have are quite 

good. Ownership of a laptop or computer is lower than ownership of a smartphone. The level of student laptop 

ownership is 40%, while the ownership level of smartphones is 98%. From these data, we can conclude that 

smartphones are the most dominating technology support. This is in line with the Indonesian Ministry of 

Communication and Informatics (KOMINFO) survey in 2017 which stated that 79.56% of students in senior 

high schools already have one smartphone (KOMINFO, 2017). Smartphone become one of the most popular 

ICT products in the 21st century (Kurniawan et al., 2020). 

Student facilities and support 

Laptop ownership rate Smartphone ownership 

rate 

Use of laptops and smartphones to 

geography learning 
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As many as 74% of students admitted to using their smartphone frequently to study geography. They 

use applications such as Youtube and Google to search for geographic material in the form of videos and 

websites. This data indicates a pattern of smartphone  utilization which is quite positive because it helps 

students in learning. In today’s era of technological advances, students often spend a lot of time using their 

gadgets (Sundus, 2017). So it is very realistic if interactive multimedia based on android is suitable if it is 

developed to support student learning.  As for the data regarding need assessment students towards android-

based interactive multimedia can be seen in the following table 

 Table 2.  

Need Assessment Students Against Android-Based Interactive Multimedia 

Question 
Answer 

Yes No 

Do you know interactive multimedia? 20% 80% 

Have you ever used interactive multimedia? 20% 80% 

Have you ever used an interactive multimedia application on 

your smartphone to study geography? (For example: Teacher 

Room, Zenius, Pahamify, etc.) 

61% 39% 

Are you interested in learning geography using interactive 

multimedia applications with your smartphone? 

78% 12% 

Do you need an interactive multimedia application on your 

smartphone to learn geography? 

87% 13% 

Source: Research Data Processing Results in 2024 

 
Students’ understanding of interactive multimedia is still low. Only 20% of students claim to understand 

interactive multimedia. They don’t understand because they never use interactive multimedia in class. Actually 

they have used interactive multimedia on their smartphones. It is evident from research data which shows that 

61% of students use applications such as Zenius, Teacher’s Room, Pahamify, and other learning applications 

which are actually android-based interactive multimedia. The students admitted that they were quite helped by 

the application. The use of interactive multimedia has the advantage of helping make it easier for students to 

understand learning material well (Wu & Tai, 2016). 

As many as 78% of students admitted that they were interested in using interactive multimedia 

applications based on Android that were tailored to the geography material they were learning. As many as 

87% of students stated that they needed the application to study. This means that the development of interactive 

multimedia based on android is really needed by students. This development can be used as an alternative 

solution to divert students’ attention to the negative effects of gadget addiction which has become a problem 

for students today. As we know, technological developments have caused students to become addicted and 

cannot stay away from their gadgets (Sholihah et al., 2020).  

 

Types of Interactive Multimedia that Need to be Developed 

 

There are three types of strategies in presenting interactive multimedia that can be used including 

strategies drill and practice, tutorials, and simulations (Surjono, 2017). However, along with the development 

of technological advances, games have also become one type of interactive multimedia that can be developed 

today. The following is an explanation of the various types of interactive multimedia. 

a. Drill and Practice. Method of delivery of drill and practice is a way of delivering material on interactive 

multimedia by providing a lot of practice questions to direct students to complete practice questions 

quickly (Darmawan, 2014). Learning material does not need to be included in interactive multimedia 

because students are considered to have studied the material directly. The interactive multimedia 

function is only as a medium for practicing questions so that students have the speed of thinking in 

solving certain subject problems according to the multimedia content being studied. 
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b. Tutorial Method. Interactive multimedia with the tutorial method using a computer or smartphone like 

a teacher. The computer plays a role in presenting the material, then students respond, after which the 

student’s response is evaluated by the computer, then the computer provides feedback (Darmawan, 

2014).  

c. Simulation Method. Multimedia that is presented with the simulation method is used to simplify 

objects, situations, and even real natural phenomena. This simulation can reduce the risks and costs 

required if you see and observe it directly (Surjono, 2017). 

d. Game Method. Interactive multimedia can also be packaged in the form of games to make it more 

interesting. Game types vary widely such as adventure, card, board and quiz. The game method 

characters that need to be considered are that there must be instructions, time, objectives/missions, 

challenges, time, rewards, punishments and scores. 

 

In geography learning, the type of interactive multimedia delivery strategy can be adjusted to the basic 

competencies (KD) and the material contained in class XI and the learning objectives to be achieved. 

Therefore, based on the information that has been described regarding the types of interactive multimedia and 

their characteristics, I recommend the type of geography interactive multimedia based on android that can be 

developed in class XI of Senior High School as follows. 

 

Table 3.  

Types of Geographical Interactive Multimedia Development Based on Android in Class XI of Senior High 

School Based on the Distribution of Basic Competencies and Learning Materials 

Basic Competencies Learning Material 
Interactive Multimedia 

Types 

3.1  Understanding the Regional Conditions 

and Indonesia’s Strategic Position as a World 

Maritime Axis. 

Indonesia’s Strategic 

Position as a World 

Maritime Axis 

Tutorials and Games 

3.2  Analyzing the Distribution of Flora and 

Fauna in Indonesia and the World Based on 

the Characteristics of Ecosystems. 

Flora and Fauna in 

Indonesia and the 

World 

Simulation, Tutorial and 

Games 

3.3  Analyzing the Distribution and 

Management of Forestry, Mining, Marine and 

Tourism Resources in Accordance with the 

Principles of Sustainable Development. 

Management of 

Indonesia’s Natural 

Resources 

Simulation, Tutorial and 

Games 

3.4  Analyzing National Food Security, 

Provision of Industrial Materials, and the 

Potential of New and Renewable Energy in 

Indonesia 

Food, Industry and 

Energy Security 

Drill and Practice and 

Tutorials 

3.5  Analyzing Population Dynamics in 

Indonesia for Development Planning. 

Population Dynamics 

in Indonesia 

Tutorial 

3.6  Analyzing National Cultural Diversity as 

National Identity Based on Uniqueness and 

Distribution. 

Indonesian Cultural 

Diversity 

Tutorials and Games 

3.7  Analyzing Types and Management 

of Natural Disasters through Education, Local 

Wisdom, and Utilization of Modern 

Technology. 

Natural Disaster 

Mitigation 

Simulation, Tutorial and 

Games 

Source: Research Data Processing Results in 2024 
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These recommendations can be used as a reference by teachers or developers to develop interactive 

multimedia based on Android. The recommendations for multimedia types that have been presented in table 3 

are the results of the author’s study of the characteristics of KD and material in geography subjects in class XI 

SMA and adjusted to the characteristics of interactive multimedia types such as drill and practice, tutorials, 

simulations and games. 

 

CONCLUSION 
 

The integration of ICT in learning must be carried out to answer the learning challenges of the 21st 

century. One form of integrating ICT in learning is developing interactive multimedia based on android. 

Android, which is the operating system used on smartphones, was chosen as a platform for developing 

interactive multimedia because Android is already owned by 98% of students. Therefore this study seeks to 

reveal the needs of students and teachers for interactive multimedia in geography as an effort to answer the 

challenges of 21st century learning.  

The results showed that; (1) the type of ICT-based learning media used in geography learning is still 

dominated by the use of powerpoint slides, instructional videos, and the internet. The use of ICT-based learning 

media is sufficient to help teachers and students in the learning process. However, they have never used 

interactive multimedia in learning. (2) Teachers and students really need interactive multimedia to help the 

learning process of geography that is more interesting and interactive with the help of technology. 

Unfortunately, these teachers have not been able to develop interactive multimedia based on android. They 

need special training to develop it. (3) The types of interactive multimedia based on android that can be 

developed in geography subjects in class XI SMA are in the form of drill and practice, tutorials, simulations 

and games. 
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