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Abstract: This research is preliminary research that aims to analyze the needs in developing
enrichment media based on edupark physics in cave tourism destinations. The type of
research used is the research and development using the Plomp model. This research is
only a preliminary research phase which consists of teacher analysis, student analysis, and
potential material analysis. The data used in this study were obtained from interviews and
questionnaires given to physics teacher and 68 students from class X which is combined
from SMAN 1 Lareh Sago Halaban and SMAN 2 Sijunjung students. Based on this
preliminary research, the results show that media in video form has advantages for:
motivating students to learn, showing physical phenomena as a whole, helping to develop
student’s knowledge and skills, and helping students master the physics material. Besides
that, cave tourism activities can be used as a physics edupark and as an object in developing
physics edupark enrichment media in the form of videos because they have many
connections with physics concepts. It can be concluded that multimedia interactive in the
form of video is the most suitable learning media to be used as an enrichment media based
on physics edupark.
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Introduction

The learning losses experienced by students as a
result of studying at home during the Covid-19
pandemic, if left untreated, will hinder the development
of students' potential (Zainudin et al., 2022). Learning
loss is indicated by a decrease in: student learning
outcomes, literacy and numeracy abilities, and learning
motivation (Jojor et al., 2022; Pratiwi, 2021; Widyasari et
al., 2022). To restore learning due to learning loss, an
Kurikulum Merdeka was formed in the Indonesian
education system (Cerelia et al., 2021; Kemdikbudristek,
2022; Zainudin et al., 2022). Curriculum changes by
aligning with children's learning levels are expected to
restore conditions resulting from long-term learning
losses (Kaffenberger, 2021). The Kurikulum Merdeka
provides educational attention and services according to
the needs of each student (Marliana et al., 2022). This
shows that learning must be carried out in accordance
with the characteristics and needs of students and
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integrated with the potential that exists in the
environment around students. In other hand,
Indonesian curriculum encourages science learning to
be more contextual, with an emphasis on real-world
knowledge and experience (Martawijaya et al., 2023).
The Kurikulum Merdeka currently used in the
education system in Indonesia divides learning in
schools into two, namely intra-curricular learning
(regular) and co-curricular learning through projects to
strengthen the profile of Pancasila students.
Intracurricular learning activities for each subject refer
to learning outcomes (Kemdikbudristek, 2022). It can be
seen that in the Kurikulum Merdeka, the intended
competencies are in the form of learning outcomes
arranged per phase, while in the Kurikulum 2013 the
intended competencies are in the form of Dbasic
competencies in the form of points to achieve core
competencies. Learning in the Kurikulum Merdeka is
carried out according to the student's learning stage. For
students who have reached: (1) advanced or very good
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stage, (2) learning completeness of 86-100% based on
exam scores or written tests, or (3) learning completeness
of 81-100% based on the learning objectives mastery
rubric, then needs to be given enrichment or more
challenge (BSKAP, 2022). This shows the need for the
implementation of enrichment programs for students
who have achieved learning mastery.

Enrichment programs can be activities, experiences,
or subjects that take students outside the curriculum,
challenge their skills, satisfy their knowledge, and
engage their time (Maulana et al.,, 2018). Enrichment
activities can be a solution in overcoming learning loss
(Putri et al., 2021) by increasing students' academic
abilities and literacy, because enrichment books have
several benefits, including being able to improve and
enrich students' abilities, discuss broader material ,
digging deeper into certain topics, encouraging
students' interest in reading, and improving skills in
using ICT (Asrizal et al, 2021). To support this
enrichment activity, supporting materials are needed to
deliver the enrichment material. So far, enrichment
materials have only been delivered in the form of
enrichment books. In today's digital era, it is necessary
to innovate in the delivery of learning information,
including in the delivery of enrichment material. The use
of digital learning media can be a solution in responding
to challenges in this digital era (Indriana et al., 2023).

The current rapid technological developments have
made students feel addicted to smartphone, therefore
they cannot be separated from their devices even for a
moment and student's needs are higher for smartphones
than textbooks (Dewi et al., 2018; Festiyed et al., 2019).
The development of technology-based physics learning
media can bridge the activity of observing physical
phenomena and allow students to actively participate in
learning because it involves many members of the five
senses. This promote constructtivist learning
(Suherman et al., 2023) and will make learning physics
more meaningful so that it will optimize student
learning outcomes (Nuraini et al., 2022). Smartphone-
based media can increase student’s independence and
understanding of concepts (Isnaeni et al., 2021), so that
by utilizing the habits of students using smartphones
and the use of technology can improve understanding
and student learning outcomes.

Physics is a science that studies the relevance of
physical concepts to real life, so that physics is not just a
series of facts, but a process of interacting with the
environment and understanding nature scientifically
(Derlina et al., 2018; Marliana et al., 2022, Mufit et al.,
2023; Nuraini et al., 2022), so it is necessary to link
physics learning with the environment around students.
Learning Physics trains students to apply learning
materials in everyday life and solve problems
independently (Asrizal et al., 2019; Fauzal et al., 2023;
Mufit et al., 2023). One way to support regional potential
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as part of the physics learning process is to make it an
educational park (edupark) (Lestari et al, 2020).
Edupark-based learning can make it easier for students
to understand scientific concepts (Elvisa et al., 2020),
because it encourages interaction between students and
the environment which provides a complete learning
experience for students so that it helps students gain
more knowledge and know its application in everyday
life (Ummabh et al., 2020).

West Sumatra Province, Indonesia, has abundant
natural and man-made tourism areas to serve as physics
eduparks, for example Geopark Ranah Minang Silokek,
Sijunjung (Ummah et al., 2020), Geopark Harau, Lima
Puluh Kota (Yulia et al, 2019), Ngarai Sianok
Destinations, Bukittinggi (Emafri et al., 2019), Sarasah
Kajai Waterfall, West Pasaman (Yunita et al., 2020),
Padang Beach (Elvisa et al., 2020), Carocok Beach,
Painan (Rahmadhani et al., 2020), Bukik Chinangkiek,
Solok (Lestari et al., 2020), Mifan Water Park, Padang
Panjang (Sari et al., 2019), and Rumah Gadang Istana
Rajo Balun, South Solok (Sadraini et al., 2020). From
some of these edupark studies, the use of cave tourism
in learning is still rarely done. While the potential for
cave tourism in West Sumatra is very large, 34 caves are
scattered in the West Sumatra region. This is evidenced
by data on the distribution of caves obtained by the (Tim
Kerja Penyusunan Data dan Informasi Gua dan Karst
Indonesia, 2022).

Based on the description of the problem above, it is
very important to teach physics through natural
phenomena that exist in the environment around
students. To study physics based on the context of
everyday events, resources or teaching materials are
needed that have the ability to guide students to study
or analyze various contexts related to subject matter
(Festiyed et al., 2020). One way is through learning
enrichment media. Therefore, it is necessary to know
which enrichment media are suitable for integration
with cave tourism edupark.

Method

The type of research used is the research and
development using the Plomp model. The Plomp model
is used because it is in accordance with the
characteristics found in the field. Plomp's model consists
of three stages: 1) preliminary research 2) prototyping
stage, and 3) evaluation stage. The advantages of using
this model are: 1) it is better for research purposes that
produce products in the form of learning tools, models,
and learning media, 2) systematic, 3) products are
revised by researchers and consulted with people who
are competent before the product is tested, 4) there are
assessments by individuals and small groups. This
research is only a preliminary research phase which
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consists of teacher analysis, student analysis, and
potential material analysis.

The data used in this study were obtained from
interviews and questionnaire about cave knowledge and
enrichment media given to physics teachers and 68
students from class X which is combined from SMAN 1
Lareh Sago Halaban and SMAN 2 Sijunjung students.
Questionnaires for identifying learning styles were also
given to 125 students in class X and an initial knowledge
questionnaire in physics to 127 students in class XI who
were members of SMAN 1 Lareh Sago Halaban, SMAN
2 Sijunjung, SMAN 2 Padang Panjang, and SMAN 1
Bukit Sundi. Besides that, an analysis of the physics
concept in cave tour activities was also carried out.
Questionnaires were distributed to teacher about the
implementation of Merdeka Belajar and the use of media
in learning physics using a Likert scale. While the
questionnaire about the student’s knowledge of cave
exploration tours and the need for enrichment videos
uses the Yes or No choices. The weight of statement
category using a Likert scale can be seen in Table 1.

Table 1. Weight of Statement Category

Statement Weight Statement
1 Never
2 Sometimes
3 Often
4 Always

Student’s initial knowledge of Physics was
identified through a multiple choice test consisting of 15
questions about physics concepts developed from the
Force Concept Inventory and the Converging Lenses
Concept Inventory (Worner et al., 2022). Data analysis
techniques used in the form of quantitative and
qualitative descriptive statistical analysis. Quantitative
descriptive analysis was performed by calculating the
percentage of the total score of the responses based on
the respondent’s answers for each response using the
formula:

total score (1)

Index % = x100

maximum score

The percentages are then categorized qualitatively
as in Table 2.

Table 2. Percentage of Category Division

Percentage (%) Category
0-25 Bad
26-50 Not Bad
51-75 Good enough
76-100 Good

For student’s knowledge of cave exploration
activities data, the percentage of quantitative data
obtained is then categorized as in Table 3.
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Table 3. Percentage of category division

Percentage (%) Category

0-25 Not knowing at all (TT)
26-50 Barely Know (KT)
51-75 Know Eough (CT)
76-100 Very know (ST)

Identification of student learning styles was carried
out based on a modified method from the Learning Style
Inventory developed by Kolb. Identification of learning
styles is done in the following way: Add up scores for
each learning mode, including: Concrete Experience
(CE);  Reflective  Observation (RO);  Abstract
Conceptualization (AC); and Active Experimentation
(AE). Each learning mode is represented by 10
statements. Then, transfer each score to the Learning
Style Profile by marking the number you scored in each
of the previous four learning modes. Connect the four
marks with a straight line, and student learning styles
are  distinguished by convergent, divergent,
assimilative, and accommodative. The student's
dominant learning style is determined by placing the
quadrant with the largest closed space on the Learning
Style Profile as shown in Figure 1.

Concrete Experience

35

30
Accommodative Divergent

25

20

Active 10 Reflective

40 35 30 25 20 15 10 10 15 20 25 30 35 40

Experimentation 10 Observation

Convergent Assimilative

Abstract
Conceptualization

Figure 1. Learning style profile
Result and Discussion

The distribution of questionnaires and interviews
to physics teachers and class X students of SMAN 1
Lareh Sago Halaban and SMAN 2 Sijunjung was carried
out at the beginning of the semester of the 2022/2023
academic year. Based on the analysis of the results of the
teacher's questionnaire, it is known that the
implementation of the Merdeka Belajar program in class
X SMAN 1 Lareh Sago Halaban is already in the good
category with a percentage of 80.43% and the use of
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media in learning physics is in the pretty good category
with a percentage of 73.91%. And it is known that
teachers have never developed learning media in the
form of videos because they do not have enough time to
do it, so that in learning teachers use less varied media.
This shows that the development of physics learning
media has not been carried out properly. In line with
research of Manurung et al. (2020) which said that the
conditions at school lack of learning media. Meanwhile,
using learning media is very important because the use
of media as a learning aid influences the situation to
helping students meet their teacher-set learning
objectives (Tamrin et al., 2023).

So many media that can be developed according to
the concept of Merdeka Belajar. The Kurikulum
Merdeka which seeks differentiated learning expects
learning to be adapted to the characteristics of students,
one of which is adapted to student learning styles. It is
important to differentiated learning so that learning can
be adapted to the characteristics and needs of students.
In line with (Marliana et al., 2022) which reveals that
each learner has uniqueness and different
characteristics, so that education must be able to adapt
and meet up the needs of each student with all these
differences. Srijayanti et al. (2020) added that teachers
should analyze and learn student characteristics to
further motivate students and connect physics learning
with daily life. Therefore, teachers need to provide
learning media that suit the learning needs of students.
The results of identifying student learning styles show
data as shown in Figure 2.

16 mDiverger

E 14 O Assimilator
—g OConverger
] 12 O Accomodator
210 @Diverger & Assimilator
ks B Combination of all learning style
= 8
2 5
g 6 4
= 3
z 4 2

2 1

0 = |

Learning Style

Figure 2. Types of student learning styles

The data in the Figure 2 shows that the students
have diverse learning styles, but student are dominated
by assimilator. Assimilator students are known to
dislike material with long texts, like to make learning
summaries and do individual work, so they are suitable
for learning using media that provide information
accompanied by visual symbols, objects and short texts.
(Soraya et al., 2020). Besides that, testing of student’s
prior knowledge of Physics concepts was also carried
out to see the extent of student’s knowledge of Physics
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concepts. The results of student’s prior knowledge tests
are shown in Figure 3.

BSMAN 1 Lareh Sago Halaban

35.00

31.11 BSMAN 2 Padang Panjang
30.00 27.33 OSMAN 2 Sijunjung
OSMAN 1 Bukit Sundi

§ 25.00 22.02 20.95
2 20.00
&
5 15.00
>
<10.00

5.00

0.00

Figure 3. Diagram of student’s prior knowledge of physics

The diagram shows that student’s initial
knowledge of Physics concepts is in the less category.
Therefore, learning that is carried out should be able to
increase student’s knowledge of Physics concepts
through various ways, one of which is through learning
media interactive in the form of video. Video can assist
teachers in providing experiences for students to
observe an object, present the phenomenon as a whole,
help students analyze the phenomenon that is displayed
as a whole, can develop student’s higher order thinking
skills (Novisya et al., 2020), training students to use IT,
and helping students master physics material as a whole
(Asrizal et al, 2018). In other side, interactive
multimedia is effective for both in-person and online
learning because it allows students to enter responses,
select responses, conduct experiments, and receive
feedback through interactive multimedia (Putri et al.,
2023). Interactive multimedia has the potential to
stimulate students to be able to respond positively to the
learning material presented (Atmam et al., 2023) and
addition the video in interactive multimedia helps
explain physics concepts that are not understood by
students, so that students can understand these concepts
independently (Festiyed et al., 2019). Adding animation
to videos increases learning motivation (Ahmad et al,,
2021). This shows that video is the right medium in
conveying physical phenomena. s

In line with that, based on student questionnaires it
is known that the learning media that students are most
interested in is video (74%). The application of learning
using video is one way for students to have great
motivation to learn about related material. This is in line
with Zulherman et al. (2019), that people will be more
interested in presentations or applications that display
shows in video form and with (Novisya et al., 2020) that
videos are more easily absorbed than other media. This
is because videos can influence the thoughts and feelings
of learning by directing students to experience these
phenomena. Videos can also help students overcome
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real-world barriers and promote student-centred
learning  because Video provides a realistic
representation of what typically transpires in daily life
or an environment, by using contextual learning videos
that encourage students to make connections between
knowledge and its application in everyday life (Sari et
al., 2023; Tamrin et al., 2023).

However, teachers have never used video media to
deliver enrichment material. The teacher provides
enrichment to students who achieve learning mastery
through giving questions related to the material that has
been studied. The video used must be adjusted to the
learning objectives (Azman et al, 2022). The
development of interactive enrichment media in the
form of videos is expected to help students recover from
the learning losses they experience. Besides that, the
contents of the enrichment material must be related to
the student's daily life and environment so they can
easily learn it. It is also due to the knowledge that
students accumulate in the process of learning consists
of prior knowledge and knowledge acquired in class to
more complex knowledge (Lisa et al., 2021).

With so many caves around the school environment
and in a karst area, it would be nice if this natural
phenomenon were integrated into physics learning.
However, teachers still do not utilize the natural
phenomena of caves in physics lessons. Based on the
analysis of the results of the knowledge questionnaire of
students whose school around the cave area, it can be
seen that most of the students already have sufficient
knowledge about cave tourism activities. In fact, there
were no students who did not know anything about cave
tourism, as can be seen from the diagram shown in
Figure 4.

2 35 31
€ 30
o
E 25 20
220 16
5
£ s
0
“ 0
Not knowing Barely Know  Know Know well
atall (TT) (KT) Enough (CT) (ST)

Figure 4. Diagram of student knowledge about cave
exploration activities

The data from graphic shows that students already
have prior knowledge about cave tourism. Besides that,
based on student questionnaires, it was found that 39%
of students had entered the cave for various reasons. As
many as 73% of students visit the cave for entertainment
purposes, as much as 15% to take pictures, and only 10%
of students visit the cave for educational reasons. It is
shows that the potential of the cave as an educational
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tour has not been maximally implemented. To find out
the potential of the caves around the school
environment, observations were made of Gua Rantai
and Gua Danau which are located in Lareh Sago
Halaban District. For more details, a map of the location
of Gua Rantai and Gua Danau can be seen in Figure 5.

100°20°0"E 100°30°0"E 1 0 E 1 0 E 101°0'0"E

<

PETA LOKASI WISATA
GUA RANTAI DAN GUA DANAU
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Legenda

0*10'0"N
0°100"N

®  GuaRantai

00"

0°10'0"S
0100"s

0°20'0"S
02008

E 1 E 1 E 1 E 101°0'0"E

Figure 5. Location map of Gua Rantai and Gua Danau

Based on Figure 5, it is known that the Gua Rantai
and Gua Danau are located in Lareh Sago Halaban
District, Kabupaten Lima Puluh Kota, Provinsi
Sumatera Barat. Both of these caves have entrances in the
form of horizontal holes with cave ornaments
dominated by brown. The thing that distinguishes these
two caves is the typical fauna that inhabits the Gua
Rantai, namely bats, so this cave is quite damp and
slippery because the floor of the cave is filled with guano
(bat droppings). Meanwhile, Gua Danau is not inhabited
by bats, so the condition of this cave is quite dry. The
shape of the main door of the cave from the front view is
shown in Figure 6.

a b

Figure 6. Ma(in)entrances of (a) Gua Rantai angl ()b) Gua Danau

Based on the results of observations made at Gua
Rantai and Gua Danau, it shows that there are several
physics concepts that can be found in cave exploring
activities. This is in line with (Dahniar et al., 2018), that
the natural wealth of karst is closely related to physics,
particularly measurement, matter and energy, static and
fluid dynamics, energy changes, and so on. For more
details, several physics concepts that can be revealed
from cave exploration activities are shown in Table 4.
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Table 4. Physics Concept in Cave Exploration Activities
Exploration
Aspect

Cave ornament

Components Physics concept

The formation of
stalactites and
stalagmites

Water drops at the end
of the stalactites

Capillarity

Surface tension

Cavern shape Fluid flow
Cave zone Temperatur,
humidity, and light
Standard Headlamp  Light and optics
caving Speleo helmet Impuls
equipment Boots or shoes with Friction
large jagged soles
Coveralls ~ Temperatur and
humidity
Rope  Force on inclined
plane
Compass Application of
magnetism
Cave Don't throw garbage Environmental
exploration around the cave pollution
ethics Don't commit acts of Environmental
vandalism on cave pollution
ornaments
Don’t damage cave Environmental
ornaments pollution

Don’t take the guano
Don’t smoke in the cave

Climate change
Gas radiation

Danger of cave Hit by stalactite Pressure
exploration Newton’s law
Slipping Friction
Lost Sound intensity
Gas poisoning  Kinetic theory of
gas
Sink Fluids
Light refraction
Shivering  Air temperature
(Hypothermia)
Cave Fauna Bats  Sound and waves

Based on data in Table 4, it can be seen that many
aspects of cave tourism activities can be related to the
concept of physics. This will give students an idea that
many natural phenomena around them are related to the
physics concepts they learn at school and make them
aware that tourist objects can not only be used as a
means of entertainment but can also be used as a means
of education, especially in learning physics. Based on the
results of observation and analysis of the potential of this
material, it can be concluded that cave tourism activities
can be used as a physics edupark and as an object for
developing physics enrichment media in the form of
video.

Conclusion

Based on the preliminary research data that has
been done, it can be concluded that the enrichment
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program is an important part of learning physics in
Merdeka Belajar era. Media in the form of video has
advantages in motivating students to learn, showing
physical phenomena as a whole, helping students
develop student knowledge and skills, and being able to
help students master physics material. Video is the most
suitable media used in explaining physics enrichment
material based on nature phenomena. Cave tourism
activities can be used as a physics edupark and as objects
in the development of physics knowledge enrichment
videos because it has many connections with physics
concepts.
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