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Abstract: This research aims to determine the urgency of implementing flipped classroom learning
integrated with Android-based multimedia to support elementary school students' digital literacy skills.
Conditions in the field show that existing learning uses something other than learning media that can
also support digital literacy capabilities. The application of flipped classroom learning integrated with
multimedia is aimed at fifth-grade elementary school students aged 9-12 years. The research method
used is mixed. The research began by exploring data in the form of qualitative data and then developing
it using quantitative data. The respondents of this research were 164 fifth-grade elementary school
students. The sample was selected using a cluster random sampling technique; the researcher divided
the population into several groups. Research findings show that flipped classroom learning integrated
with interactive multimedia learning is needed for elementary school students classified as digital
natives. Teachers, as educators, need to integrate digital-based media into implementing flipped
classroom learning both outside and inside the classroom.

Keywords: Android-based multimedia, Digital literacy, Elementary school, Flipped classroom.

1. Introduction

Education research has been widely studied by experts in education over the last five years,
especially at the elementary school level. Research widely discussed includes the learning process,
moral education, social literacy, child behavior, remedial education, and elementary school teacher
competency [1-57. Various educational studies discuss their respective fields in depth. Various research
on education studied by various experts does not mean that all problems in education have been
resolved. For example, educational problems that arise include children's emotional problems, problem-
solving abilities, gender differences, development of children's creativity, learning achievement,
learning motivation, and also digital challenges in implementing learning in elementary schools [6-127.
Various educational problems that exist in elementary schools are challenges that must be resolved.

The problem of elementary schools' ability to face digital challenges is a problem faced in various
countries. Digital literacy is emerging as a key in helping education understand students' competitive
demands in a digital society. Elementary schools' efforts to improve digital literacy skills take the form
of less than optimal use of digital-based learning media [18, 147]. For example, students in New
Zealand who carry out digital classes using digital devices in elementary school learning differ from
classes that do not facilitate learning with digital devices [157]. Meanwhile, research in Germany shows
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that digital-based learning media encourages students' emotions to participate in learning actively;
learning media combined with constructivist learning will provide broad competencies for students and
can even be used for informal learning [16, 177].

High-tech tools such as computers, laptops, and gadgets are not only used by adults; from
childhood, they have been familiar with this technology and have changed literacy in society [16, 17].
Children are adept at using sophisticated technological tools connected to the internet to access various
information. The millennial generation is generally seen as digital natives, born into the digital world
and grew up with sophisticated technology, so their dependence on technology has grown significantly.
As a result of the increasing use of digital devices, internet users have also increased. Based on data
from the Indonesian Internet Service Providers Association (APJII) in 2019-2021, there were 196.71
million people (73.7%) internet users out of a total population of 266.91 million Indonesians. Data
shows that internet users have increased from 2018, namely 171.17 million people (64.8%) internet
users out of the 264.16 million population of Indonesia. It shows an 8.9% increase in the penetration
rate of internet users in 2019-2020 [187].

The rapid development of science and technology also significantly impacts the field of education.
Currently, schools and teachers are trying to integrate technology into the curriculum and prepare
students for the future, one of which is through learning media [19, 207]. Thematic learning in
elementary schools is an integrated form of learning that combines several interrelated subjects into
one particular theme [217. Integrated learning models have been discussed since 1999. There are ten
types of integrated learning models [227]. Of these ten models, three models are popularly discussed in
Indonesia: the spider web model, the integrated type of thematic learning model, and the thematic
learning model—connectedness [237].

The use of learning media that could be more optimal is a problem that needs to be overcome.
Experts have developed various strategies to overcome this problem, including learning using digital
learning spaces, augmented reality media, game-based learning, and also multimedia learning in
elementary schools [9, 14, 24, 257. One solution that has been implemented and is believed to be able to
overcome the problem is using Android-based multimedia. In this multimedia there will be modules
that can help students learn according to their age [267. One appropriate learning model is the flipped
classroom. The flipped classroom model is used to prepare students to take part in learning. The flipped
classroom model can also increase students' learning motivation [277]. In the traditional model, the
teacher delivers the material and then adds to the understanding of the material, so students will do
assignments at school and continue at home. However, in flipped classroom learning, which is
integrated with Android-based multimedia, students participate in preparing for learning through this
media. Besides that, previous research conducted by Chrismawati, et al. (287 and Rindaningsih, et al.
[297] revealed that the flipped classroom model could improve student learning outcomes.

Android-based multimedia has uses in various types of communication media and has good color
strength and object resolution, varied types of learning, and learning responses; developed the principle
of self-evaluation in measuring learning outcomes, which can be used individually or in groups online
or offline [30, 317. Interactive multimedia is one of the digital media that can increase students'
motivation, interest, and willingness to learn the desired material. However, the studies are still on
specific subjects and refer to something other than the thematic learning that currently exists in
elementary school curricula in Indonesia. So far, multimedia learning has been used in learning natural
sciences, mathematics, language, and social sciences [32-35]. Therefore, the main aim of this research
is to describe the condition of thematic learning media and analyze the need for thematic learning media
in depth
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2. Method
2.1. Research Design

This research uses mixed methods with a mixture of quantitative and qualitative techniques to
optimize the interpretation of the data obtained by researchers [367]. Qualitative data uses observation
and interview data. This data aims to determine the conditions of thematic learning in elementary
schools. Quantitative data uses questionnaires to collect data about the need for thematic learning
media in elementary schools. This research uses a sequential mixed methods design that collects
qualitative data first at an early stage. Based on the qualitative data, a generalization test was then
carried out using quantitative methods, which then interpreted the results of the qualitative research.
Data was extracted based on information from respondents using in-depth observation and interviews.
The research stages can be seen in the picture below.

Quantitative
Data Collection
and Analysis

Follow

Qualitative Data 5
up with

Collection and Analysis

Figure 1.
Sequential exploration design.
Source: Creswell John and Creswell [377.

2.2. Research Participants

The subjects in this study were 35 fifth-grade teachers and 155 fifth-grade elementary school
students spread across the Madiun City area, East Java Province, Indonesia. The location of the city of
Madiun can be seen in Figure 2. The sampling technique uses random sampling, a method where each
unit included in the Sample has the same opportunity to be included [887. The reason for choosing
random sampling was because all respondents had the same opportunity,

namely as fifth-grade elementary school teachers and fifth-grade elementary school students. The
number of teacher respondents was 35, divided into 65% female and 35% male respondents. Then, 90%
of them had bachelor's degrees, and 10% had master's degrees, aged between 25 and 56 years.
Meanwhile, the number of student respondents was 155 with an age range of 10-15 years, and 70%
were of the class type. Respondent data can be seen in the table below.

Table 1.
Data on fifth-grade elementary school teacher and student respondents.
Types of Total Academic Teaching
Respondents Respondents Gender Age Background Experince (years)
Female (23) 25 - 34 (15) Bachelor (31) 0—8(14)
Male (12) 35 - 44 (12) Masters (4) 9—-17(11)
44 - 55 (6) 18 — 26 (5)
Teacher 35 above 55 (2) above 26 (3)
Female (110) 10 (32)
Male (45) 11 (108)
Student 155 12 (15) - -
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Figure 2.
Map of Madiun City.

2.8. Research Instruments

The instruments in this research are observation guidelines, interview guidelines, and
questionnaires. Observations are carried out by direct observation to obtain information about (1) The
conditions of teaching and learning activities; (2) The behavior of students and teachers; (3)
Interactions between teachers and students in the learning process. Observation guidelines can be seen
in the Table 2.
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Table 2.
Guidelines for observing the learning of the student
Category Indicator
Media suitability with learning | The media used is by the learning objectives.
needs The media used is by the scope of the learning material.

The media used is based on the abilities and characteristics of students.
The media shows learning activities based on the needs of the learning materials.
Use of learning media The media used is easy to get and use

The media used can include the learning process.

Media can be used for a relatively long time.

Teacher response Teachers can use media easily

The media used is adequate for conveying material to students.
Teachers can master the learning material through the media used
Student response Students can use media easily

Students can understand the material quickly.

The media used can generate student learning motivation.

Interviews are used to obtain information about the condition of thematic learning media and the
need for in-depth learning media. Interviews were conducted using a semi-structured interview with 10
fitth-grade elementary school teachers spread across the Madiun City area. Semi-structured interviews
use an interview guide to gather the required information. Interview guidelines for teachers can be seen
in Table 8. Another instrument used is a questionnaire that aims to obtain information from students
and teachers about the conditions and needs of digital-based learning media in interactive multimedia.
The questionnaire used is intended for fifth-grade students and teachers.

Table 3.
The guidelines for interviewing teachers.
Variable Indicator Number
Conditions of thematic learning media 1.8
Media easy to use 2
Media suitability with learning needs 4.5
Media suitability with student characteristics 6
The condition of the media used for thematic | Media effectiveness in learning 7
learning The ability of the media to foster student motivation 8
Digital-based media needs 9.10
Interactive multimedia needs 11.12
The need for digital-based media in the form | Desire to use interactive multimedia 18.14
of interactive multimedia in thematic learning | Ability to use digital-based media 15

2.4. Data Analysis

Qualitative data is analyzed using descriptive qualitative by analyzing and summarizing data
collected from observation and interview activities to provide an overview of the conditions and
situations in the field. Data obtained from the questionnaire was analyzed quantitatively. Each answer
to the questionnaire gets a score according to the Likert scale [397. The highest answer is given a
score of four (4) by choosing the answer "strongly agree," a score of three (3) by choosing the answer
"agree," a score of two (2) by choosing the answer "do not agree," and a score of one (1) by choosing the
answer "do not agree." The total percentage of answers is categorized into five categories Arikunto
[887 which can be seen in the table below:
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Table 4.

Percentage of response categories of questionnaire.
Category Percentage Description
1 < 54% Very Low
2 55%-59% Low
3 60%-75% Currently
4 76%-85% High
5 86%-100% Very High

3. Findings and Discussion
3.1. Thematic Learning Conditions: Observations and Interviews

The results of this research are qualitative data about thematic learning conditions obtained from
observations and interviews. Researchers made direct observations about the conditions of thematic
learning in elementary schools using observation guidelines and conducted interviews with teachers.
Thematic learning is divided into several categories: suitability of the media to learning needs,
practicality of the learning media, teacher response, and student response.

3.2. Suitability of Media to Thematic Learning Needs

Observation activities were conducted at five schools, and interviews with five elementary school
teachers. Learning is carried out offline in class. The teacher uses learning resources in the form of a
student handbook, which each student owns. The media used by the teacher is a PowerPoint
presentation containing pictures, while for learning materials, the teacher only uses student books.
Some teachers also use videos from YouTube as learning media. Media in PowerPoint is displayed in
front of the class and seen by all students. There is no interaction between the media and students;
there is only interaction between teachers and students. The teacher only operates the media via a
laptop held by the teacher. The media is not based on elementary school students' learning objectives
and characteristics. Learning is carried out using the direct learning method.

3.8. The practicality of Learning Media

The learning media used are power points and learning videos. Powerpoint media contains learning
material in the form of text and images. The teacher took the images presented in PowerPoint from
Google and then combined them with text and video. The PowerPoints teachers use must be equipped
with the features found in Microsoft Office. These features can make PowerPoints even more enjoyable
for elementary school students. The power points made by teachers have yet to provide innovations
that impact students' success in learning because students cannot understand the material optimally.
PowerPoint media can be used for a long time and is easy to use. Apart from PowerPoint media, the
teacher also includes media in learning videos. This video is shown in class by the teacher. The teacher
took the video on YouTube, whose theme has been adjusted. Video media is easy to use and can be used
for a long time.

3.4. Teacher Response

Learning using PowerPoint and video media can be used by teachers both in offline and online
learning. Teachers can create PowerPoint media easily using a computer. Apart from making media
easy with the features available in Microsoft Office, its use by teachers is also easy, so teachers have no
problems using it. Even though some teachers need help understanding the features of making
PowerPoint, they understand the standards for using PowerPoint as a learning medium.

The teacher uses a projector screen to show PowerPoint and video media in front of the class.
During the media broadcast, the teacher explained to the students interspersed with questions and
answers. Students view the material in PowerPoint presentations and videos while listening to and
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answering questions from the teacher. By using digital-based learning media, students can easily
understand learning material so that this media is used effectively in learning.
3.5. Student Response

Powerpoint and video media can be used by students both at school and at home. Teachers provide
this media to students through class groups so that they can study it at home with their parents. At
school, the media is operated by the teacher by showing it in front of the class, but at home, the media
can also be operated easily by students via smartphone or computer. Digital-based media that students
can efficiently operate helps them understand learning material well because students not only read but
also view audio-visual media. Students' diverse learning needs require text, audio, and visual media that
can help them understand the learning material.

3.6. The Need for Interactive Multimedia in Thematic Learning

Based on data from observations and interviews, a survey was then carried out to determine the
needs of teachers and students regarding the need for digital-based learning media, incredibly
interactive multimedia. The research results are quantitative data from questionnaires given to 35
teachers and 155 fifth-grade students. The needs survey covers aspects of the (a) implementation of
learning, (b) learning media needs, and (b) the use of technology in learning. The survey results can be
seen in Table 5 and Table 6.

Table 5.
Results of the Teacher Needs Survey.
Aspect Response (%)
Aspect uestion Items Code St 1 . St 1
P Q rongly Agree | Disagree rongly
agree agree
Impl tati Desire to impl t dels. i rativ
mplementation esire to implement models. innovative A 5814 42,86 B B
of Learning learning methods
The i g f s -
e importance o student-centered Ao 88.57 1143 B B
learning
The importance of arousing children's
1 i ivati i he 1 i
earning motivation in the learning As 37 14 48.67 1148 256
process. for example. by using exciting
media.
Learning Media Desqe to use interactive multimedia in B.1 42.86 45.71 11.43 _
Needs learning
Digital-based media (such as interactive
multimedia) is more effective and efficient B.2 34.29 57.14 5.71 2.86
than conventional media.
Digital-based media (such as interactive
multimedia) are needed to support B.3 42.86 48.57 8.57 -
constructivist learning.
Utilization of | Learning needs to utilize technology
Technology  in | because students are classified as digital C1 60.00 40.00 - -
Learning natives.
Important teachers can operate and utilize Co $7.14 62.86 _ _
technology
The desire to 1 technol in order t
The desire to learn technology in order to Cs 37 14 54.29 571 286
implement it in learning

Based on the teacher needs survey, 58.14% of teachers strongly agreed, and 42.86 agreed to
implement innovative learning models and methods. 88.57% of teachers strongly agreed, and 11.43%
agreed about the importance of student-centered learning. Meanwhile, 37.14% of teachers strongly
agreed, and 48.57% agreed about the importance of raising children's learning motivation in the
learning process, such as using exciting media. Then, regarding learning media needs, 42.86% of
teachers strongly agree, and 4:5.71% agree to use interactive multimedia in learning. 34.29% of teachers
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strongly agree, and 57.14% think interactive multimedia is more effective and efficient than
conventional media. 42.86% of teachers strongly agree, and 48.57% agree that interactive multimedia is
needed to support constructivist learning. Then, regarding using technology in learning, 60% of
teachers strongly agree, and 40% agree that learning needs to utilize technology because students are
classified as digital natives. 37.14% of teachers strongly agree, and 62.86% agree that it is essential for
teachers to have the ability to operate and utilize technology.

Furthermore, 87.14% of teachers strongly agreed, and 54.29% of teachers agreed to learn
technology so they could implement it in learning. Apart from surveys with teachers, researchers also
conducted surveys with students, which yielded the following results.

Table 6.
Results of the Student Needs Survey.

Question Items Response Description Response (%)

Learning conducted by the teacher in class Explain/ lecture 35.48
Ask me and my friends to discuss 50.82
Others (assigning assignments. teaching using 14.19
pictures/ videos/ animations)

The desired media in learning Book 17.2
Picture 22.58
Interactive Multimedia (a combination of text. 60.00
images. videos)

Interactive Multimedia makes it easier to understand | Yes 87.74

the material No 12.26

Interactive Multimedia makes you more enthusiastic | Yes 90.97

and does not get bored quickly. No 9.03

Responses if a teacher uses interactive multimedia in | Strongly agree 48.39

learning Agree 44.52
Disagree 5.81
Strongly disagree 1.29

The desire to study subject matter using a cellphone | Want 86.45

or laptop Do not want 18.55

Using a smartphone for study Already 54.84
Not yet 45.16

Smartphone ownership Already 85.16
Not yet 1484

Laptop ownership/laptop borrowed from school Already 100
Not yet 0

Parental permission to use a smartphone or laptop | Parents allow 87.10

for study Parents do not allow 12.90

Based on a survey of student needs, 50.32% of students answered that learning was carried out
through discussion. Meanwhile, 60% of students want learning media in the form of interactive
multimedia, a combination of text, video, images, and audio, making it easier for them to understand the
material. Students also answered that learning by using interactive multimedia makes them more
enthusiastic, and they do not get bored of learning quickly. 48.39% of students strongly agree, and
44.52% agree if teachers use multimedia in learning. Students want to learn to use smartphones or
laptops, and they already have their own smartphones. Meanwhile, students have also received laptop
loans from the city government to be used in the learning process. Parents also support their children
in using smartphones or laptops for learning.

3.7. Flipped Classroom Learning Framework by Integrating Android-Based Multimedia
The flipped classroom learning steps used in this research use steps from Bishop & Verleger,
(2013), which consist of:
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3.7.1. Phase 0

Students study independently at home or outside the classroom before classroom learning is carried
out based on instructions given by the teacher. They are integrating learning with interactive
multimedia. Students can read modules and view learning videos available on Android-based interactive
multimedia. Students can set their learning speed and learn through their styles and techniques to
pause, repeat, and speed up the material.

Learning
Materials

Material on "Subtheme 1 temperature
and heat learning 3° o learn anytime and
nywhere

Download Material

View Material

Discussion

Make a summary of the reading text
“Forest Fires” in the worksheet and
analyze what forms of community
interaction with the results of
interactions around you!

® =2
(@)

Figure 3.
Phase 0.

3.7.2. Phase 1

Students come to class to carry out teaching and learning activities and do related assignments.
Students interact directly with friends or teachers. Students are divided into groups randomly. Next,
the teacher gives students assignments related to the material they have studied at home and gives
them a pre-test at the start of the lesson. These assignments and questions are available in multimedia,
which students can access at school.

Figure 4.
Phase 1.
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3.7.3. Phase 2

Students work on projects and simulations with other students and the teacher in the classroom.
Students hold discussions with their groups to carry out group assignments and apply the
understanding they have learned previously. The teacher becomes a facilitator in the class, guiding
student discussions and working on group worksheets. There is interaction between students and

students and students and teachers.

OO
O

Figure 5.
Phase 2.

3.7.3. Phase 3
This phase aims to measure students' understanding in class at the end of the lesson material. Each

student works on evaluation questions prepared in interactive learning multimedia. In this phase, the
teacher acts as a facilitator.

Figure 6.
Phase 3.
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4. Discussion

Digital technology-based learning is an integral part of a child's education process. Technology-
based learning can be implemented by using digital learning media as a means for students to learn
[19, 207]. Digital media promises convenience to its users by being easy to operate and accessible
wherever students are [40, 417. Elementary school students are digital natives who have been close to
technology since childhood [427. Today's elementary school students have good digital skills and
quickly adapt to digital media. Based on research conducted by Baek, et al. [437] technology is a
medium for improving classroom teaching. Using technology in learning can provide students with
the broadest possible access and opportunities to build knowledge by independently accessing existing
learning resources. Digital literacy is often discussed as a new phenomenon, depending on media or
technological affordances; this identifies how new technologies have changed existing literacy in
society [447]. With digital media that suits the characteristics of elementary school students, it will
raise students' motivation to learn.

As time goes by, there are various kinds of digital media that teachers and parents can use to
facilitate student learning. The use of digital media and the implementation of learning using the
internet has become a characteristic feature of education in this century, so schools must improve
students' digital skills. Interactive multimedia is one of the digital media that can be used. Elementary
school is one of the educational institutions that is very fundamental in preparing quality human
resources. Teachers should create a positive learning climate so that data provides students with
provisions to prepare quality human resources to face future challenges. Integrative thematic learning
in elementary schools is a learning approach that integrates various competencies in various subjects
into various themes. This integration consists of two things, namely (1) integration between attitudes,
skills, and knowledge in the learning process and (2) integration of various related basic concepts that
are studied thoroughly [457. In this way, learning provides students complete meaning, reflected in
the theme [467]. So integrative thematic learning is very suitable for elementary school students.

Implementing integrative thematic learning requires innovation in the form of media
implementing learning to make it more interesting, effective, and meaningful. Al-Rahmi, et al. [47]
revealed that learning problems occur, one of which is the need for teachers to use more learning
media, which is caused by the limited learning media owned by schools. Teachers need to use more
learning media to impact students' less-than-optimal grasp of lesson material, which results in
learning not running optimally. The material packaging for thematic learning needs to be made
attractive, high quality, and technology-based to optimize learning. Thematic learning requires child-
centered skill competencies, which involve student activity in the learning process and form complete
competencies in terms of attitudes, knowledge, and skills. Based on the problems and importance of
thematic learning in the era of globalization and technology above, this is an urgent need and
challenge for elementary/MI teachers. Teachers are required to provide knowledge and skills and be
able to carry out thematic learning innovations that can be applied to elementary/MI students.
Teachers need to know the principles of thematic learning well so they do not just teach the material
but also develop students' potential.

This interactive multimedia combines various media elements, including audio, graphics, text,
animation, etc., into one synergistic unit to produce many uses and can be used individually by
students. Because it can be used individually, students can use this multimedia to study from home.
Interactive media has uses in various types of communication media; has good color strength and
object resolution, varied learning types, and learning responses; developed the principle of self-
evaluation in measuring learning outcomes, which can be used individually or in groups online or
offline [307. Interactive multimedia is very suitable for elementary school-age students because,
through this computer-controlled teaching delivery system, students hear sounds, see videos/images,
and read text and can also provide active responses to the media. It can attract students' attention to
learning resources and improve the quality of learning [48, 497.
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Digital-based interactive multimedia can effectively support students' independent learning
activities wherever they are and can be accessed by students at any time [507]. Through experimental
tests, student learning outcomes in classes that use interactive multimedia are better compared to
classes that use video scribe and PowerPoint-based media. In line with this opinion, research
conducted by Gan, et al. [517] revealed that learning with the use of digital-based interactive media at
the level has been recognized as an essential tool for improving student learning individually and
collaboratively with peers. Positive attitudes were also shown by students through the results of filling
out questionnaires [52, 537. Interactive multimedia can help and involve students in seeking and
gaining much knowledge to complete assignments or problems given to students. Web-based
interactive multimedia can also provide motivation, and by using interactive multimedia, you can carry
out authentic evaluations on students. Appropriate design and development of interactive media by
applying specific models can make learning effective and beneficial for students. Research by Liu, et al.
[547] proves that interactive media can motivate students to study complex electrocardiogram material
more efficiently and positively impact learning motivation, independent learning, and student learning
achievement. The design and development of digital-based media are based on learning models;
learning multimedia, material descriptions, and feedback tests are integrated. With this combination of
designs, it contributes to improving student learning achievement.

Learning using a flipped classroom that is integrated with interactive multimedia can attract
students' attention because it is student-centered; besides that, it can also activate students learning
[39, 44, 55. The flipped classroom model is used to prepare students to take part in learning. The
flipped classroom model can also increase students' learning motivation [277. In the traditional model,
the teacher delivers the material and then adds to the understanding of the material, so students will
do assignments at school and continue at home. However, in flipped classroom learning, students
prepare learning through a medium and access that media. Besides that, previous research conducted
by Chrismawati, et al. [287 and Rindaningsih, et al. [297 revealed that the flipped classroom model
could improve student learning outcomes.

5. Conclusion

Thematic learning in elementary schools has implemented digital-based learning using
PowerPoint media and learning videos. The rapid development of science and technology significantly
impacts education, especially in implementing learning. Elementary students who are digital natives
quickly adapt to technological developments connected to the internet. Flipped classroom learning by
integrating multimedia is one solution that can be used to implement technology-based learning that
can attract students' interest in learning. Learning using multimedia can provide a variety of media
forms in the form of text, images, video, and audio. Flipped classroom learning integrated with
multimedia consists of phases 0, 1, 2, and 3; each phase has its steps.
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