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The development of technology in the field of 21st century 

education has become the main complement in the teaching 

and learning process. Various innovations were created to 

support learning activities such as the use of android 

technology. The emergence of COVID-19 makes interactive 

multimedia based on Android very important to help students 

and teachers achieve maximum learning. The purpose of this 

study was to determine students' perceptions of the use of 

Android-based interactive multimedia in learning 

mathematics during the covid-19 period. This study used a 

survey research method using a questionnaire which involved 

53 randomly selected fifth grade elementary school students. 

The data collection technique was carried out using a 

questionnaire which was distributed to a sample of the fifth 

grade elementary school student population. From the results 

of the study, it showed that 91% of students had never used 

interactive multimedia based on Android while 9% had used 

it. Data on student perceptions of the use of media during 

online learning shows that 85% of students agree to adopt 

interactive multimedia, 9% of students agree to adopt audio-

visual media, and 6% agree to adopt visual media. The results 

of this research succeeded in identifying that most students 

had never used interactive multimedia during learning 

activities, even though in fact and interest, it turned out that 

students were willing to carry out the learning process using 

interactive multimedia, as evidenced by the results of a survey 

conducted regarding the types of media they agreed to adopt. 

. The results of this research can be used as a basis for 

developing an instructional product in an interactive 

multimedia format. 
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1. INTRODUCTION 

In this era of the industrial revolution 4.0, technology has developed very rapidly. Education 

providers are faced with demands to be able to create quality human resources and be able to compete 

both individually and collaboratively (Kowang et al., 2020; Azmi & Widiaty, 2021). Quality Human 

Resources (HR) will affect a person's perspective in understanding and applying their knowledge and the 

benefits that will be felt by oneself and the surrounding community and have more creative, critical, and 

professional abilities (Alvarez-Cedillo et al., 2019). The development of technology has changed human 

life, especially in the world of education. The use of technology in education can help teachers and 

students have creative and innovative learning experiences so that they can produce quality graduates 

(Goldin & Katz, 2018; Lim et al., 2020). The tense conditions due to COVID-19 have left students with no 

other choice but to study at home and learning to be carried out online (Nikou & Maslov, 2021; Pramana 

et al., 2021). Therefore, information technology is needed to facilitate the learning process. The use of 

learning media is considered important so that the learning process has variety (Shurygin et al., 2021), 

learning media can provide students with experience in exploring when the learning process takes place  

(Li & Lu, 2020; Capuno et al., 2019).  

Meanwhile, mathematics is a science that has an important role needed by humans to advance their 

thinking power (G. L. Saputri et al., 2019). Mathematics learning is very important to be studied by 

elementary school students so that later they can have critical, logical qualifications, and can think 

systematically and creatively so that students can compete in the world of education and technology 

(Isnawan & Wicaksono, 2018; Samosir, 2022). Mathematics learning in schools requires a design so that 

students can be encouraged to have mathematical skills and understanding, communication, connections, 

reasoning, and problem solving (Hwang & Ham, 2021). These skills really need to be possessed by 

students so that students can use information to seek the widest possible experience so that they can 

develop and have a competitive spirit. 

At school, mathematics is a compulsory subject that must be followed by all students at every level 

(Anwar et al., 2019). This is because mathematics is believed to be a tool as a solution to various problems 

in everyday life. During the process of extracting data in the field which was carried out through 

observing the implementation of learning activities, information was obtained if the teacher was still 

applying a learning model that tends to be one-way, such as lectures and assignments. It is also seen that 

students who take part in learning activities tend to be more passive and inactive to do practice questions 

in front of their friends. On the other hand, the use of learning media during the learning process is also 

indicated to be quite monotonous where the teacher uses print modules, student worksheets and 

sometimes uses audio-visual media such as shows on YouTube, this is then indicated to be one of the 

factors causing the low curiosity of students. 

Multimedia can be used as a learning media device to improve the quality of learning. The use of 

interactive multimedia based on Android is considered very suitable to support students in learning, 

especially for explaining material and implementing learning evaluations (Budiarto et al., 2021; Han & 

Niu, 2019; Weng et al., 2018). Android-based media is a learning style in the 21st century generation 

(Mohid et al., 2018; Setiawardhani, 2021). This makes interactive multimedia based on android get the 

attention of researchers who finally use interactive multimedia based on android as a medium in the 

learning environment. Thus, teachers and students must be able to adapt to changes so that learning can 

take place even online at home (Drigas et al., 2020; Anderson & Rivera-Vargas, 2020). Various ways are 

done by teachers so that students can still study at home. Teachers are expected to show creativity and 

new innovations to support the learning process so that it continues well, such as using zoom media, 

google meet, whatsapp, google classroom, to carry out online learning or using media such as Kahoot!, 

Quizizz, Google form for evaluation media students (Sulistio & Qohar, 2020; Martínez-Jiménez et al., 2021; 

Wibawa et al., 2019; Fahmi et al., 2021). To carry out learning that is interesting and fun for students, it is 

necessary to have teacher skills in choosing an appropriate learning media (Nikolopoulou et al., 2021), in 

situations and conditions as well as the material presented, so that it can stimulate students to obtain the 

expected competencies. 
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The presence of Android as a supporting medium in the learning process makes learning easier 

because various kinds of information can be faster and easier (Agustini et al., 2020; Hartiyani & Ghufron, 

2020). Android-based interactive multimedia is used as a learning medium because it will make it easier 

for teachers to deliver material to students and encourage students to study independently both in the 

classroom and at home (Nasrulloh & Ismail, 2018; Alfan et al., 2021; Sari et al., 2019; Hidayati et al., 2019). 

The learning process becomes less boring and more fun so that interactive multimedia based on Android 

is deemed appropriate to support students in learning mathematics (Komaro et al., 2021; Amelia & 

Harahap, 2021; Rahman & Aeni, 2021; Syahputra & Maksum, 2020). Other studies have also succeeded in 

showing that the use of android-based interactive multimedia can positively improve student learning 

(Sekarwangi et al., 2021; Guan et al., 2018; Untari et al., 2020). Likewise, the student's response to Android-

based interactive multimedia in learning is very enjoyable. 

Several research results have shown that interactive multimedia has various good impacts on 

improving student academic achievement. As mentioned earlier as in the research conducted by 

Sekarwangi et al. (2021), Guan et al. (2018), Untari et al. (2020), Nasrulloh & Ismail (2018) Alfan et al. 

(2021), Sari et al. (2019), Hidayati et al. (2019). This is certainly a reminder to all people that the importance 

of the presence of ICT-based learning media in this case is Android-based interactive multimedia to 

support the student learning process. The successful implementation of these learning products to 

improve student academic achievement certainly cannot be separated from a preliminary study that has 

been carried out, several researches that have been conducted by Budiarto et al. (2020), Widya et al. (2021), 

Ambarsari et al. (2021) shows the importance of a needs analysis study for a product development. This 

research adopts by adjusting several things such as the type of media that will be used as an innovation, 

which is focused on interactive multimedia based on Android, and research subjects that focus on 

elementary school students. Considering some of these studies, the focus of research is on subjects with 

higher levels of education, such as colleges, high schools, and junior high schools. 

In line with this, the use of technology is currently mostly used in communication technology, both 

cellular and using internet technology (Li & Lu, 2020; Machmud et al., 2021). The presence of android 

communication technology makes a great opportunity in the world of education to be able to develop 

learning media (Qodr et al., 2021; Sari et al., 2019). Multimedia can be explained as an integrated 

presentation on a computer-based interactive communication system (Raji, 2019; Roemintoyo et al., 2022). 

Multimedia consists of elements of text, animation, graphics, video, and sound that are arranged and 

presented in different ways (Weng et al., 2018; Jabar & Ahmad, 2018). The use of interactive multimedia 

will be effective if the development of learning uses guidelines in designing both in terms of appearance 

and material (D. Y. Saputri et al., 2018; Budiarto et al., 2021b). Not only interesting learning media are 

obtained by the teacher, but students are also given space to imagine and engage effectively by the teacher 

during the learning process (Rais Ruli, 2019; Manurung & Panggabean, 2020). 

Learning media innovation is still an obstacle for teachers, it is true that there are many factors that 

need to be considered in order to develop a learning media innovation product. The first step, of course, 

is to conduct a needs analysis, as will be done in this study. Where the research will focus on identifying 

student needs for the presence and innovation of learning media needed and in accordance with student 

characteristics. On the other hand, the development and improvement of the quality of learning is 

expected to help students master various competencies that are relevant and they need. Interactive 

multimedia is one type of innovation and solution for learning mathematics. Taking the theme of the 

material that focuses on learning mathematics certainly cannot be separated from several researches 

which show that there is very little of a product and preliminary research activities that identify the need 

for ICT-based learning media innovations, especially with elementary school students research subjects. 

We know that currently the presence of technology can certainly provide hope to facilitate the learning 

process to be more dynamic and interactive. As one of the subjects that is considered sufficient to require 

repetition of training, the integration between ICT and mathematics material is expected to be able to 

provide options for students to practice and learn interactively. 
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Based on the various descriptions and research results presented, it is important to be able to bring 

innovation in the learning process. Interactive multimedia that can be operated on a smartphone is seen 

to be able to have a positive impact on the achievement of student competencies. Therefore, this study 

aims to identify the needs of students in presenting innovations that are in accordance with the 

characteristics and needs of the field, namely the identification of smartphone-based interactive 

multimedia needs. 

2. METHODS  

Adopting this type of qualitative research with survey methods (Sugiyono, 2018), this research is 

expected to be able to explore the potential for developing and utilizing Android-based interactive 

multimedia, so that there is a match between needs and future applications. The population of this study 

was elementary school students in Bulus Pesantern District, Central Java, with a total sample of the study 

selected at random (random sampling) in certain schools of 53 elementary school students who were in 

class Five (5). 

The data collection technique uses a non-test technique, namely a questionnaire (Elangovan & 

Sundaravel, 2021) followed by the research instrument in the form of questionnaire items that explore 

students' opinions regarding the use of Android-based interactive multimedia. The instrument items used 

in this study adopted questions from the needs analysis research conducted by (Hanif et al., 2018; Qodr 

et al., 2021). The validity of the instrument is measured by consulting experts or commonly known as 

expert judgment (Widoyoko, 2018), before all the questions are distributed to the entire research sample. 

The results of the student responses were then analyzed using the percentage technique (Bustanil S et al., 

2019; Qodr et al., 2021) to then find out the number of student responses to several items they answered 

in the needs analysis questionnaire. 

Data retrieval is done by way of the researcher enters the class and introduces himself and tries to 

show various types of media that can be used during learning activities. After that, the researchers 

distributed a needs analysis questionnaire regarding the potential for developing and utilizing Android-

based interactive multimedia as one of the media that will be used in schools in the next few periods. This 

study focuses on students' perceptions of the use of Android-based interactive multimedia in learning 

mathematics in fifth grade elementary school. The questionnaire used in this study was in the form of 

questions about the types of media used during the mathematics learning process. In addition, questions 

related to students' experiences in using Android-based interactive multimedia. 

3. FINDINGS AND DISCUSSION 

Referring to Figure 1, regarding the types of media used by the teacher when delivering 

mathematical material. The results of student responses indicate that, a total of 66% of teachers have used 

or utilized audio-visual media which is usually presented in the form of learning videos, as a medium in 

explaining learning materials. This was followed by the opinion of students who stated that 28% of 

teachers had used visual media which were usually presented in the form of pictures, posters, and 

infographics. In addition, student responses also stated that 6% of teachers had used audio media, such 

as podcasts and radio, to be integrated into mathematics learning in elementary schools. These results are 

also strengthened through observation activities carried out during learning activities, from 

observations that was confirmed that the learning process is still using printed material books, and 

other materials in the form of audio-visual sources from YouTube. 

These data indicate that the media that is often used by teachers is audio-visual media, considering 

that teachers seem to find it easier to find learning resources in the form of audio-visuals through various 

kinds of videos, as well as animations to make it easier for students to learn the material. This is one 

indicator that shows the large opportunity to use digital media in interactive multimedia format, because 

most students are used to learning to use pictorial media, combined with voice narration in the learning 

media they use. 
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Figure 1. Types of Media Used by Teachers 
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their smart devices, besides that they sometimes access The Ministry of Education and Culture's 
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Android. Learning that has not yet fully run normally after the Covid-19 wave requires teachers to be 

more creative in choosing and being able to integrate the use of various digital media formats for 
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Figure 2. Student Experience Using Android-Based Interactive Multimedia 
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Referring to Figure 3, it can be seen that almost all of the students expressed their agreement and 

interest in interactive multimedia (85%), followed by 9% of students who stated that they were more 

likely to adopt media with audio-visual types or formats, a total of 6% of students who agreed to adopt 

media. visual and no students choose to use audio media to serve as learning media. These results 

certainly indicate that overall, students expect a learning innovation that comes through the 

development of ICT-based interactive media, namely interactive multimedia. 

Discussion 

In line with what is described in the method, the display of data that appears in the research results 

comes from a description of the percentage of questionnaire results distributed to students. Some of the 

things identified were regarding the types of media used by teachers, students' experiences in using 

Android-based interactive multimedia, and how students' opinions on the development of Android-

based interactive multimedia could later be applied to learning activities.  

The rapid development of technology basically presents great potential to support learning 

activities (Machmud et al., 2021), the presence of technology such as interactive multimedia based on 

Android will make it easier for students to achieve learning goals and master various 21st century skills 

(Martínez-Marquez, 2021; Tabrani et al., 2021). Besides that, subject matter packaged into interactive 

multimedia tends to be more interactive, dynamic, fun and informative as the characteristics inherent 

in it (Kasim et al., 2021; Hasyim et al., 2020), and are able to include various other elements such as 

audio, visual, text, animation to audio visual (Lutfi et al., 2021; Mohid et al., 2018). 

In line with the results of the study which showed that teachers had basically used learning media 

in audio, visual and audio-visual formats. However, in its utilization, it still tends to be separate and 

not integrated with one another, this indicates that ICT has not been optimally utilized for the learning 

process considering that currently there are many learning media formats that are more interactive, 

innovative and flexible to use. Considering the benefits and positive impacts, the results of optimal use 

of ICT to manage the learning process will also come, where students will be more motivated to learn, 

so that students' independence will increase to study wherever and whenever (Hakim, 2021; Kursch, 

2021). One technology that can facilitate learning activities without being limited by space and time is 

a smartphone, especially one that uses the Android operating system (Sari et al., 2019; Haryanti et al., 

2021). It is undeniable that currently, Android (smartphones) are widely used in various fields of 

human life (Elmunsyah et al., 2019). Based on the results of the questionnaire distributed to research 

subjects, it shows that smartphones have a very large opportunity to support learning activities, 

through integration between learning media in interactive multimedia format but can be operated on 

smartphones. This opportunity arises, one of which is due to the function of the smartphone as a 

technological device, affordable, high flexibility, easy to supervise its use when in class and almost all 

students are familiar with the presence of smartphones (Qodr et al., 2021; Alfan et al., 2021). 

The real form of the presence of ICT in the learning process is the emergence of a variety of new 

models, strategies and learning media. One of them is interactive multimedia, interactive multimedia 

is one of the trends in learning media formats that are familiarly used at various levels of education 

throughout the world (Syawaludin et al., 2019; Roemintoyo et al., 2022; Kurniawan et al., 2019). The 

current trend of using multimedia for learning can be said to have increased, this is suspected to be the 

demand for education in which graduates are not only proficient in cognitive aspects, but also must be 

able to master skills in other aspects according to the needs of the 21st century where interactive 

multimedia has quite a contribution to make. facilitate the needs of these graduates (Sulaiman & Ismail, 

2020; ÖNÜR & KOZİKOĞLU, 2020; Han & Niu, 2019). This is in line with the results of the study which 

showed that the majority of students agreed to the development and use of interactive multimedia to 

support learning activities, as seen from the survey obtained that 85% of students were interested in 

the presence of interactive multimedia. One of the factors that causes high student interest in the 

presence of multimedia is the various advantages inherent in it, such as interactive, dynamic, attractive 
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appearance, and having the ability to stimulate independent learning activities (Rais Ruli, 2019; 

Manurung & Panggabean, 2020; Ruth Iwanger, 2018). 

In addition, interactive multimedia technology can also be filled with material that is not only in 

the form of text or narration, but can be filled with material, text, images, to audio-visual (Lutfi et al., 

2021), as the results of this study show that so far Media with audio-visual format has been used by 

teachers, the presence of interactive multimedia will be able to accommodate this, not eliminate it. 

Another thing that becomes the advantage of interactive multimedia is the flexibility of operating 

interactive multimedia which is also quite good where interactive multimedia can later be operated via 

computers and smartphones (Han & Niu, 2019; Qodr et al., 2021). 

ICT-based learning media innovation is very much needed in the education aspect which is 

currently leading to the era of society 5.0 (Lim et al., 2020). The many benefits of Android-based 

interactive multimedia as a learning medium to support and facilitate student learning activities can be 

a form of real innovation for educators to implement in the learning process (Alfan et al., 2021; Widodo 

et al., 2020). Innovation in this case certainly has the aim of making it easier for students to participate 

in learning activities. It can be seen that the magnitude of the potential for using Android-based 

interactive multimedia cannot be separated from the many empirical facts that have proven that those 

who have previously used Android-based interactive multimedia have succeeded in having a 

significant impact and contribution in achieving learning goals (Shamir et al., 2019; Hussain, 2018; Dewi 

et al., 2019). Then, the results of this study are certainly important considering that needs analysis 

research is the initial step and foundation so that there is a match between the conditions of field facts 

and needs in the field with learning products that are expected to solve problems that occur in the field. 

Based on various studies related to the positive impact of using interactive multimedia in learning 

activities as well as needs analysis research as a foothold so that problem solving is right on target, it 

can be seen that Android-based interactive multimedia can be said to have the potential to be an 

innovative learning media for elementary school students to make it easier for them to learn 

mathematics. The results of the distribution of questionnaires that show students' interest in the 

presence of interactive multimedia based on Android can be a need that must be fulfilled and realized, 

so that later it can have a positive impact on student academic achievement. 

Through the results of this study, other researchers can use it as a basis for developing Android-

based interactive multimedia products for learning activities in other subjects, while taking into account 

student characteristics, user resource capabilities, and the availability of facilities (eg smartphones). 

However, this research is still limited to the needs analysis process, which of course can still be 

developed further by other researchers who have an interest in improving and innovating in the ICT-

based learning process. 

4. CONCLUSION  

In general, this study shows the results that there are great opportunities for the development of 

Android-based interactive multimedia for learning activities in the classroom, not only because 

students are interested but also many benefits that will be obtained by students in understanding the 

learning material. This can be seen from the responses of students who almost agree to the presence of 

Android-based interactive multimedia in learning activities, especially learning mathematics. It is also 

undeniable that, many research results find empirical facts that the use of Android-based interactive 

multimedia is preferred by students, because it is interactive, dynamic, and easily accessible to both 

students and teachers. This research can be used as a basis for teachers to improve their competence in 

designing digital learning media for the subjects being taught. Other researchers can try to develop an 

interactive multimedia learning application based on smartphones in various subjects to measure the 

level of effectiveness. 

Conflicts of Interest: The authors declare no conflict of interest. 
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