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Abstract. So far, history learning is still often considered monotonous, conven-
tionally only presenting memorizing years, numbers, and historical figures so that
it seems boring for students. In the digital era 5.0, teachers are required to be
able to adapt to the development of learning technology by adjusting basic com-
petencies in subjects with the hope that students are more interested and get a
real understanding of historical material. The facts on the ground are that there
are still many teachers who experience difficulties when they are required to mas-
ter learning technology, especially during the Covid-19 pandemic. On the other
hand, history teachers are required to present a concrete understanding of history
to students through online and digital media. This study seeks to answer these
challenges by developing a WEB GIS-based learning media. With GIS technol-
ogy, teachers and students can directly visit the location of the destination online.
Thus, teachers and students do not need to be bothered to visit directly because
of the many time constraints and busyness. In addition, through GIS technology,
students get new references more easily and in more detail from the textbook they
are holding. Thus, history learning becomes more interesting and students will
gain a real understanding of the historical objects they study.
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1 Introduction

In the era of industrial revolution 5.0, in Indonesia, mastery of science and technology
in the field of education requires many strategies and breakthroughs that are right on
target. In addition, in developing the learning process, teachers are also required to
be able to develop high-level thinking in teaching and develop the critical abilities of
their students[1–3]. Another thing that is no less important is that educators are always
adaptive in responding to technological developments [4]. Especially in the era of the
21st century which demands 4 basic human abilities to survive, namely collaborative
and communication skills to grow creative ideas (creativity and innovation) in solving
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a problem (problem-solving). These four abilities are skills that must be possessed by
every student in the 21st Century [5].

At the practical level, so far the subject of history is still widely regarded as a boring
lesson in class. This feeling as well as stigma arises because the teacher is positioned
as the only source of basic information for students in obtaining knowledge without
strengthening the critical power of students [6]. Teachers as sources and managers of
information carry out learning with conventional lecture and question and answer meth-
ods so that history learning becomes monotonous and boring. The problem that the
teacher may not realize in delivering the material in the classroom is more oriented to
themastery of knowledge as demanded by the curriculum [7]. Therefore, future-oriented
history teachers must always work hard to mix each lesson to be more creative and of
high quality [8, 9].

At SMA PGRI I Kasihan Bantul, Special Region of Yogyakarta, so far the habit of
history teachers and students learning history material is mostly still through the use of
textbooks that have been provided by the school. However, the use of textbooks so far
as a source of information in learning is still experiencing various obstacles because the
textbook contains information that is conveyed mostly only in abstract verbal form, to
realize student understanding, other sources are still needed that can provide concrete
information., namely through learning media. Thus the selection of the right use of
learning media is a solution that can be developed to strengthen the understanding of
students according to the historical material taught by the teacher.

Based on the results of the observations and interviews of the research team with
Heny Suprapti, S. Pd a history teacher at SMA PGRI I Kasihan Bantul, it was found
that there were several problems related to learning history that had been carried out
at school. So far, history learning that has been practiced both face-to-face and online
which is carried out at SMA I PGRI Kasihan Bantul Yogyakarta is still considered not
optimal due to several reasons such as students are constrained by internet quotas, lack
of supervision from parents if there is an online schedule even some students more
focused on online games than taking history classes. Although the school has provided
a computer laboratory, its use is still lacking, especially in the development of IT-based
history learning.

In addition to the problems above, some of the students who don’t really like history
subjects just flow away without a response in following the learning process in class.
This phenomenon can be seen in the homework they make seem ‘perfunctory’. Based
on this, to bring history subjects into the classroom, the teacher must think about how to
deliver creative, problem solving, and fun material in the classroom. In addition, history
teachers are also required to master IT so that they can innovate in preparing various
varied learning models. This includes strengthening the development of 21st Century
skills as part of the demands of the times.

Theoretically, in the process of teaching history the teacher’s role is very important
because, in addition to being able to bring history into the lives of students “bringing
history to student’s life” besides that, history teachers must be able to present past events
into a concrete contemporary context. Thus the teacher is the first resource person or
the first person who should master the historical text that will be taught to students
[10]. Based on this, the use of media in history learning plays a very important role and
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position to assist in describing and providing information about events that occurred in
the past in the present context [11]. One strategy to rebuke the past in the present context
can be done through the help of learning technology to increase students’ creativity and
concrete understanding of learning history [12]. Thus learning history in class does not
become a burden but becomes a pleasant awareness for students and teachers [13].

Several strategies for developing historical learningmedia through digital technology
have begun to be carried out by various parties as an alternative [14]. This concept in
practice can increase the creativity of history learning media in virtual spaces in school
classes. Almost the same strategy can also use approaches such as history learning,
one of which is digital-based to strengthen the development of local history learning
media in schools [11]. However, provisional conclusions from various studies show that
not many people, especially history teachers, are using local historical approaches and
sources based on learning technology for teaching purposes in the classroom [15]. In
fact, by using an IT-based history learning technology approach, students can easily
access historical sources around them. It can also practically increase students’ interest
in learning history in class.

One other example of developing an IT-based history learning model is through
the use of Augmented Reality (AR). Theoretically, the AR-based learning model can
increase the imaginative power of students because it combines the original form with
the virtual world [13]. In addition, the use of the AR method can also make it easier for
students to access instantly to the location object [14]. In short, the AR-based learning
model demands active student involvement in history classes [12]. However, there are
not much reliable research data on the use of AR media for the wider community, for
example in the use of historical relics.

After the Government of Indonesia announced the Large-Scale Social Restriction
(PSBB) policy in mid-March 2020, all schools experienced a very serious impact, espe-
cially in the implementation of the history learning process. The rapid development of
the spread of the Covid-19 virus has tested and changed the structure of education and
caused uneven access to technology to conduct online learning in various regions [16].
Various online learning methods have also been carried out to suppress the spread of
Covid 19 [17]. Based on this, there is no other way out than to develop learning tech-
nology during the current pandemic to support theory and practice in learning [18]. The
Covid-19 pandemic requires history teachers to make various breakthroughs by utilizing
technology creatively. This is done to realize creative and fun learning for students [10].
Several strategies for learning history have been carried out by utilizing such digital
technology [15].

Another thing that needs to be considered in addition to strengthening the media in
learning is that in each historical material, apart from being able to inform regarding the
past, it can also develop students’ concrete understanding. Therefore, at the practical
level of learning, a creative history learning innovation is needed to understand the
concrete meaning. History of students at school. This at the same time minimizes the
assumption that historical learning is monotonous and only describes several historical
facts, the role of figures, the date and year of events which are mostly recorded in the
left brain of students which, if continued, will cause student saturation [20]. In short, in
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presenting history material, teachers are required to be able to develop creative and fun
material in each lesson in class [21].

The development of teaching media is important in this research study because
it involves everything that can be used to transmit messages from the sender to the
recipient, to stimulate the thoughts, feelings, concerns, and interests of students in such
a way that the teaching and learning process can take place [20]. In addition, the use of
learning media that has been adapted to the current context, in the millennial era will
also further develop students’ 21st Century skills. One of the learning media that can
be used to overcome these problems is to use IT-based WEB GIS to better explain and
make subjects concrete so that students are more enthusiastic in learning to create varied
learning situations.

Starting from the explanations above, it is necessary to develop an innovation in
history learning to improve the concrete understanding of students which so far is still
considered lacking. Among the strategies that can be done is through the development of
historical learningmedia based onWEBGIS in SMAwhichwill be tested and developed
at SMA PGRI I Kasihan Bantul, Yogyakarta. This is because apart from SMA PGRI I
Kasihan Bantul, it is a partner of the PGRI Yogyakarta University campus as well as
the implementation of the target school model to develop a WEB GIS-based learning
application model. Through the development of this learning model, it is hoped that
it can increase the concrete understanding of students in high school through history
learning. The development of history learning media that will be designed is on the
Hindu-Buddhist History class X material.

This article will only focus on the subject matter of the development of the Hindu-
Buddhist kingdoms with basic competencies (3.6) Analyzing the characteristics of com-
munity life, government, and culture during the Hindu-Buddhist kingdoms in Indonesia
and showing examples of valid evidence. in the life of Indonesian society today. The
indicator used is (3.6.1) which is to explain the development of the Hindu-Buddhist
kingdoms in Indonesia, (3.6.2). Analyzing the development of cultural results from the
Hindu-Buddhist era and (3.6.4), namely showing evidence of the life and results of
Hindu-Buddhist culture that still exist today. This study aims to develop WEB GIS his-
tory learning media at SMA PGRI I Kasihan Bantul Yogyakarta to improve students’
concrete understanding of learning history.

2 Method

This research is research and development (R&D). This study aims to: (1) design and
constructs historical learning media packaged in the form of web-based e-learning
(2) develop spatial-based historical learning materials for the development of Hindu-
Buddhist kingdoms; (3) test the functional validity of the application and content
developed. The stages in this research are illustrated in Figs. 1, 2 and 3:

1. Data collection stage. The stages of data collection include: (a) Interview (b)
Literature Study, (c) Observation (d) Questionnaire.

2. Application analysis and design. Methods of analysis and application design using
a structured approach include Requirements Analysis, data flow diagrams, entity-
relationship diagrams, and user interface design.
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Fig. 3. Data Flow Diagram

3. Implementation and Testing of Applications; at this stage carried out several stages,
namely: (a) Application development using the programming language PHP,HTML,
Javascript, Bootstrap, Google Map API; (b) Black Box Testing, c) Alpha Testing,
testing user interactivity to applications, (d) Input Learning Materials.

3 Results and Discussion

Practically, GIS technology is used to disseminate information in the form of attribute
data and maps to increase the need for location observations needed. In the world of
education, GIS technology is needed to fulfill references for teachers and students so
that they can observe the required objects in detail and concretely. With the existence of
GIS technology, teachers and students visit directly the location of the destination online
[23]. Thus, teachers and students do not need to be bothered to visit directly because
of the many time constraints and busyness [24]. With the existence of GIS technology,
teachers and students get new references with more detail than the textbook they hold
(Fig. 4).

GIS technology can also provide a new discourse in presenting geographic informa-
tion online which is equipped with spatial data analysis in the form of images and other
attribute analysis. Through GIS technology, teachers and students can select layers and
items of choice and their criteria, to get the desired information. This GIS technology can
add insight to teachers and students in analyzing data that is more accurate, complete,
and up-to-date. Students and teachers will not be wrong in observing the intended object,
because GIS technology always presents the latest data and displays changes that have
occurred previously [23] (Fig. 5).

The development of GIS technology has been developed even more interestingly by
adjusting learning needs. One that has been widely developed in the form of a website.
Through the website, it is easier for teachers and students to use it and can arrange it
according to their wishes regarding the tools needed to support students’ understanding
[24]. In history subjects, for example, WEB GIS has now been widely used to study
historical material that requires an overview of its original location [13]. For example,
when studying kingdoms such as Kutai, Mataram, and Majapahit, students need to be
shown an original description of the location of their kingdoms, their heritage temples,
the resulting culture, and their system of government, their triumphs, and their downfalls.

With theWEBGIS, students can easily visit historical sites online [13]. InWEBGIS,
a menu is also provided to provide more detailed information to students by presenting
book references that support the displayed data. An evaluation menu is also provided for
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Fig. 4. Hindu Buddhist Kingdoms Page

Fig. 5. Hindu Buddhist Kingdoms Page

students so that they canmeasure howhigh their level of understanding of students is after
studying the material presented. With the WEB GIS, students will be more interested
in learning history because they feel like they have visited the site that is presented
directly. With pictures and explanations of material as well as supporting references, the
analytical power of students is getting better. The existence of an evaluation menu that
can be updated by the teacher whenever desired, then students will be trained to work on
questions related to the material so that the level of student history learning achievement
is increasing [25].

4 Conclusion

WEB GIS-based history learning can be applied at the high school level to develop
students’ concrete understanding, especially of the history of Hindu-Buddhist kingdoms
in the archipelago. In addition, through the development of WEB GIS, students and
history teachers can overcome learning difficulties in implementing distance-based or
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online-based learning models. In the next stage, the historical learning development
model can be used in various historical topics by the curriculum, competency standards,
and core competencies of students at the high school level. In short, we can conclude that
the development of a WB GIS-based learning model has potential value in increasing
students’ concrete understanding of learning history.
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