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Introduction

Abstract: This study aimed to explore students' experiences with VR
Geopark Jjen as a learning media for physical environment material,
examining the factors influencing these experiences. Employing a survey
methodology at Zainul Hasan 1 Senior High School, the sample comprised
82 students from the 11th grade. Data collection involved closed and open-
ended questionnaires, with analysis conducted using descriptive statistics
based on mean scores. Qualitative data from student responses provided
deeper insights into the quantitative findings. Results indicated that VR
Geopark Jjen provided a positive and significant experience for students.
They rated the media as very good criteria across multiple aspects, including
usefulness, pleasantness, entertaining, productivity, novelty, reliability,
efficiency, user-friendliness, attractiveness, enjoyment, fulfilment,
meaningfulness, engagement, communicativeness, collaborativeness,
helpfulness, convincingness, willingness, and recommend. Aspects of
feature comprehensiveness, confidence, attentiveness, responsiveness,
respectfulness received good criteria. VR Geopark Ijen effectively facilitated
contextual and meaningful learning, increased active student engagement,
and delivered an enjoyable experience. These findings suggest that VR
Geopark Jjen has the potential to be an innovative solution for improving
the quality of physical environment learning, addressing access limitations
and enhancing student understanding. Further development should
consider feature comprehensiveness, bolster student confidence, and
integrate VR with the curriculum while providing teacher training.

Keywords: Learning media; Physical environment; User experience; Virtual
reality

2022). These limitations can hinder in-depth and
contextual learning experiences for students (Bachri et

Field trip-based environmental learning is often
constrained by limitations in space, time, cost, weather,
the number of participants, and instructor resources. For
instance, the ljen Geopark area, which can be utilized to
study geological heritage, consisting of geological sites
(geosite), biological sites (biosite), and cultural site
directly, presents such challenges (Mastika et al., 2023;
Putra et al., 2022; Salsabila et al., 2022; Sumarmi et al.,
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al., 2024a; Rizal et al., 2024).

Virtual reality (VR) is one technology offering an
innovative solution to the challenges of field trip
learning. VR allows students to explore environments
virtually and immersively (Oktavianto et al., 2023; Rizal
et al, 2024), thus providing realistic experiences
corresponding to actual environmental conditions,
without the need to travel to physical locations
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(Hermayanti & Setyasto, 2025; Putra et al., 2022). The use
of VR can assist students in studying physical
phenomena, such as the study of the hydrosphere in Ijen
Geopark (Bachri et al., 2024b; Khusna et al., 2022), as
illustrated in Figure 1. The use of VR can facilitate
contextual learning without being limited by space and
time (Asad et al., 2021; Palsdottir, 2024). Furthermore,
VR provides opportunities for teachers to create
interactive learning experiences tailored to the needs of
the material and student characteristics (Ginting et al.,
2023; Marougkas et al., 2023; Maulidya & Astuti, 2025).

(b)
Figure 1. VR simulation view of Ijen Geopark allowing
students to interact with the virtual environment (a) for
hydrosphere material (b)

Previous research has demonstrated the advantages
of VR in the learning process. Research by Bos et al.
(2021), Geng et al. (2021), Jong et al. (2020), and
Meadows (2020) has shown that VR can have a positive
influence on cognitive aspects, such as conceptual
understanding and learning outcomes. Furthermore, VR
has demonstrated effectiveness in fostering essential
21st-century skills, including critical thinking, problem-
solving, creativity, innovation, communication, and
collaboration (Putra et al., 2021; Zhao et al., 2020).
Although VR possesses advantages, a crucial aspect in
VR implementation is the student experience when
using VR as a learning media (Alnagrat et al., 2023).

Dimensions of student experience are crucial for
enhancing the effectiveness of VR learning media. These
dimensions can be categorized as business (economical
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and technological), human (emotional and cognitive),
social (interpersonal and emphatical), and intention to
use (Topolewski et al., 2019). Positive experiences can
increase student engagement and motivation, leading to
learning effectiveness (Lin & Wang, 2021). Conversely,
negative experiences can decrease performance and
learning interest due to motion sickness, complex
displays, and difficult access and navigation (Conner et
al., 2022; Xiangming et al., 2024).

The development and implementation of VR
learning media often focus solely on cognitive aspects,
neglecting student experience data. Student experience
is often relegated to supporting data for obtained
cognitive results (Hagge, 2021, Hamilton et al., 2021;
Shaherani et al., 2022). However, student experience is a
fundamental aspect underlying the success of VR in the
learning process (Hagge, 2021; Marks & Thomas, 2022;
Mystakidis et al., 2021). Without an understanding of
how students feel and interact with VR, evaluating the
optimization of VR is difficult (Asad et al., 2021; Schott
& Marshall, 2021). This indicates a research gap in
comprehensively  understanding  how  student
experience with VR can influence the learning process
and outcomes.

This research aims to analyze student experience
with VR as a learning media for ljen Geopark, based on
a multidimensional framework encompassing business
(economical and technological), human (emotional and
cognitive), social (interpersonal and emphatical), and
intention to use dimensions. This research addresses a
critical gap in the literature by specifically investigating
these dimensions of student experience in the context of
physical environment learning using VR, an approach
that has not been extensively explored in previous
studies. This research is crucial because a
comprehensive understanding of student experience
provides invaluable feedback for the development and
more effective implementation of VR in education. This
research contributes by providing in-depth information
about student experience in using VR-based learning
media within the specific context of Ljen Geopark,
identifying areas for improvement to enhance learning
media quality and informing best practices for future VR
implementations in similar educational settings.

Method

Research Design
This research employs a convergent parallel mixed
methods design to concurrently collect quantitative data
from a structured questionnaire and qualitative data
from open-ended questions. This approach allows for
the triangulation of findings from both datasets,
providing a more comprehensive and nuanced
understanding of students' experiences with VR-based
313
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learning media. Quantitative data from a structured
questionnaire and qualitative data from open-ended
questions were collected concurrently after students
participated in the VR learning session (as depicted in
Figure 2). This session lasted 80 minutes, equivalent to
two class hours.

Prepare and introduce learning (learning
environment, learning objective and content
material, VR software and hardware)

v

Physical environment
materials presented using
VR (Jjen Geopark)

Start

Virtual exploration of ljen
Geopark using VR and <
teacher-led explanations

v

Discussion and reflection |
on VR experience

Quantitative data collection:
User experience
questionnaire

v

Qualitative Data Collection:
Open-ended questions

Quantitatived and
Qualitative data analysis

v

Interpretation and
Conclusions

P Finish

Figure 2. Research flowchart

Research Subject

This research was conducted at Senior High School
1 Zainul Hasan, Genggong, Probolinggo Regency. The
population for this study comprised all grade XI
students (N = 124). Purposive sampling was employed
to select a sample relevant to the research objectives,
focusing on students who had prior exposure to physical
environment materials in grade X. The specific inclusion
criteria were: currently enrolled as a grade XI student at
the school; and having completed the physical
environment material in Geography curriculum at grade
X. A total of 82 students met these criteria and were
selected for the study (14 male and 68 female), a number
constrained by the available resources computers, VR
device, requiring 80 minutes, class schedules, and
teacher availability.

Data Collection

The research data was obtained through a
questionnaire consisting of closed statements and open-
ended questions. The questionnaire comprised 31 items,
including 24 closed statements and 7 open-ended
questions. The closed statements used a 5-level Likert
scale, ranging from scale 1, which means strongly
disagree, to scale 5, which means strongly agree. The 24
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closed statements were designed to measure user
experience, while the 7 open-ended questions aimed to
explore students' impressions during their use of virtual
reality.

The wuser experience questionnaire adopted
indicators and statements from Topolewski et al. (2019).
This questionnaire measured user experience across
various aspects, such as business (economic and
technological), human (emotional and cognitive), social
(interpersonal and empathetic), and intention to use.
This questionnaire already implemented by other
researchers, such as Maslov et al. (2021), Pallot et al.
(2020), and Alao et al. (2022). To ensure the validity and
reliability of the instrument in the context of this study,
the questionnaire underwent the following validity
(pearson's correlations) and reliability (cronbach's a)
testing with 35 responses, and shown in Table 1.

Tabel 1. Pearson's correlations and cronbach's a result
for validity and reliability instrument

UX property Pearson'sr P-value  Cronbach's a
Usefulness 0.84 <.00 0.97
Pleasantness 0.70 <.00 0.97
Entertaining 0.74 <.00 0.97
Productivity 0.84 <.00 0.97
Novelty 0.62 <.00 0.97
Reliability 0.88 <.00 0.97
Efficiency 0.85 <.00 0.97
User-friendliness 0.83 <.00 0.97
Attractiveness 0.71 <.00 0.97
Enjoyment 0.70 <.00 0.97
Fulfilment 0.85 <.00 0.97
Comprehensiveness 0.81 <.00 0.97
Meaningfulness 0.93 <.00 0.97
Engagement 0.90 <.00 0.97
Communicativeness 0.80 <.00 0.97
Collaborativeness 0.84 <.00 0.97
Confidence 0.86 <.00 0.97
Attentiveness 0.81 <.00 0.97
Responsiveness 0.85 <.00 0.97
Helpfulness 0.87 <.00 0.97
Respectfulness 0.86 <.00 0.97
Convincingness 0.82 <.00 0.97
Willingness 0.76 <.00 0.97
Recommend 0.77 <.00 0.97
Point estimate - - 0.97

Table 1 presents the results of the instrument's
validity and reliability tests. Based on the validity test
results using Pearson's correlation, all UX properties
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showed positive and statistically significant correlation
coefficients (r) (p < .001), indicating that each UX
property had a positive and strong correlation with the
overall UX construct. Therefore, it can be concluded that
the instrument is valid. Furthermore, the reliability test
results using Cronbach's alpha showed a coefficient
alpha of 0.96 for the entire instrument. This value
exceeds the commonly accepted threshold of 0.70,
indicating that the instrument is categorized as reliable.

Data Analysis

Data analysis in this research employed both
qualitative and quantitative approaches. Qualitative
data analysis was conducted by examining respondents'
answers to open-ended questions to obtain a
comprehensive and in-depth evaluation of the use of VR
Geopark Jjen. The results of this analysis were presented
descriptively using NVivo Software. Quantitative data
were analyzed descriptive statistical tests using JASP
Software, such as mean, standard deviation, and
standard error of the respondents' answers to the closed
statements regarding user experience (Ubam et al,
2021). The analysis was conducted per indicator to
identify factors that significantly affect user experience.
The mean analysis per indicator was obtained using the
Equation 1.

Tabel 2. User experience criteria

User experience criteria Mean range

Very good 4.01 to 5.00
Good 3.01 to 4.00
Fair 2.01 to 3.00
Poor 1.01 to 2.00
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User experience criteria Mean range
Very poor 0.00 to 1.00
o LXa+ XX+ XXy
X = 1
Xn
Explanation:
X = Mean

Y. X2 = Mean per indicator a
Y. Xp, = Mean per indicator b
X, = Number of indicators

The interpretation of user experience analysis is
divided into five categories, ranging from Very poor to
Very good. The categorization and value ranges are
shown in Table 2.

Result and Discussion

Before being given the questionnaire, students
participated in a learning process using VR Geopark Jjen
as a learning media. This process lasted for 80 minutes
in a single session, which included an opening (5
minutes), a lesson on the physical environment materials
(10 minutes), VR Geopark ljen as the learning media (10
minutes), explanation of VR Geopark Jjen features and
information (10 minutes), exploration and explanation
of material at each geosite (20 minutes), discussion (10
minutes), reflection and evaluation through the user
experience questionnaire (10 minutes), and a closing
session (5 minutes). Documentation of the use of VR
Geopark Jjen in the learning process is shown in Figure
3 below.

F"—

(b)

Figure 3. Documentation of the learning process using VR Geopark Ijen, desktop version (a) and VR mode using head-mounted
display (b)

User Experience Using VR Geopark Ijen

The results of the user experience analysis show that
VR Geopark Ijen can provide positive experiences,
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perceptions, and responses for students. This result is
based on the average score of the user experience
questionnaire which obtained an average of 4.29, and
each dimension exceeded 4.01: business (mean = 4.43),
human (mean = 4.40), social (mean = 4.05), and intention
to use (mean = 4.30), which is categorized as very good.
The user experience analysis results are shown in Table
3.

Overall, ux properties show results with very good
categories, for example attractiveness (mean = 4.66),
pleasantness (mean = 4.65), and enjoyment (mean = 4.61)
which get the highest scores. There are only four ux
properties are categorized as good, namely confidence
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(mean = 3.82), attentiveness (mean = 3.85) and
responsiveness (mean = 3.95) on the emphatical factor,
and respectfulness (mean = 3.84) on the intention to use
dimension.

Standard deviation is a measure of the variation in
user responses to different ux properties. A low
standard  deviation indicates consistent user
perceptions, while a high standard deviation indicates
significant differences in opinion. For example,
pleasantness has a standard deviation of 0.55 which
indicates a small variation, while attentiveness has a
standard deviation of 1.06 which indicates a large
variation.

Tabel 3. Statistical analysis of user experience for each UX property

Response distribution

UX dimension UX factor UX property Lo 3 4 s Mean Std. error Category
Business Economical Usefulness 0 0 6 45 31 4.31 0.60 Very good
Pleasantness 0 0 3 23 56 4.65 0.55 Very good

Entertaining 0 0 2 30 50 4.56 0.54 Very good

Productivity 0 0 4 37 41 4.45 0.59 Very good

Technological Novelty 0 1 7 21 53 454 0.71 Very good

Reliability 0 0 7 42 33 4.32 0.63 Very good

Efficiency 0 0 5 33 44 448 0.61 Very good

User-friendliness 0 2 14 37 29 413 0.78 Very good

Human Emotional Attractiveness 1 0 2 20 59 4.66 0.65 Very good
Enjoyment 0 0 26 53 4.61 0.56 Very good

Fulfilment 1 0 39 34 428 0.74 Very good

Cognitive  Comprehensiveness 2 4 10 42 24 4.00 0.92 Good

Meaningfulness 1 0 2 37 42 4.45 0.67 Very good

Engagement 0 0 3 44 35 439 0.56 Very good

Social Interpersonal  Communicativeness 2 1 8 36 35 423 0.86 Very good
Collaborativeness 0 2 6 37 37 433 0.72 Very good

Confidence 3 4 20 33 22 3.82 1.01 Good

Emphatical Attentiveness 2 8 16 30 26  3.85 1.06 Good

Responsiveness 3 2 12 4 21 3.95 091 Good

Helpfulness 0 1 11 36 34 426 0.73 Very good

Respectfulness 2 5 20 32 23 3.84 0.99 Good

Intention to Use Convincingness 1 2 11 44 24 407 0.80 Very good
Willingness 2 0 5 37 38 4.33 0.80 Very good

Recommend 0 0 6 29 47 4.50 0.63 Very good

Business Dimension

The data analysis results for the economical factors
show that VR Geopark Ijen is considered a usefulness,
pleasantness, entertaining, and productivity learning
media. The usefulness aspect of VR Geopark [jen allows

students to complete assigned tasks (strongly agree
responses = 31, mean = 4.31). VR Geopark Ijen is
equipped with various features, such as learning goals,
material information, geosite distribution maps,
multimedia hotspots, and exercises (Putra et al., 2023b).
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These features have a positive impact on student
productivity (strongly agree responses = 41, mean =
4.45), as students can study material from various
geosite points by interacting with the available virtual
objects (Putra et al., 2023c). This is evidenced by student
comments such as, “ VR Geopark ljen can visualize an object
without having to wvisit the actual location, overcoming
distance limitations and aiding my understanding,” or “ VR
Geopark Ijen enables contextual learning by exploring and
interacting with various elements within it.”

In terms of pleasantness and entertaining, students
find VR Geopark Ijen very exciting and fun to use
(strongly agree responses = 56, mean = 4.65) and
perceive it as entertaining during the learning process
(strongly agree responses = 50, mean = 4.56). This is
demonstrated by students' expressions of joy and
amusement while using the VR Geopark Jjen (Alfarizi et
al., 2024; Warouw et al., 2024). VR Geopark Jjen is
capable of visualizing the real environment of the
geopark, albeit virtually, and provides students with an
immersive experience (Rachmadian et al., 2024). Their
comments, “Using VR Geopark Ijen in the learning process
is very enjoyable, interesting, exciting, and memorable
because it allows direct exploration of the material,” or “I am
amazed by VR Geopark Ijen because it can visualize the real
environment, making it feel like being in the actual setting.”

The data analysis results for the technological
factors show that VR Geopark Ijen is a media that offers
novelty, reliability, efficiency, and user-friendliness.
Using VR Geopark Ijen in the Geography learning
process is a new experience for students (strongly agree
responses = 53, mean = 4.54). This experience is also
supported by other factors, such as the reliability of VR
VR Geopark Jjen (strongly agree responses = 33, mean =
4.32), the efficiency of the learning process (strongly
agree responses = 44, mean = 4.48), and its ease of
understanding even for users who have never used VR
Geopark ljen before (strongly agree responses = 29,
mean = 4.13). The teaching of physical geography using
conventional learning media, such as PowerPoint text,
has been found to be inadequate in facilitating student
comprehension (Leh et al., 2021). The utilization of VR
Geopark Jjen in the study of physical environment offers
a more engaging, efficient, and accessible approach to
material delivery (Rachmadian et al., 2024). These
results are supported by student comments such as, “ VR
Geopark ljen provides a mnew, more efficient learning
experience because it allows studying the physical
environment material without leaving the classroom,” or “ VR
Geopark Ijen makes learning easier for me anytime and
anywhere.”

Although the response is positive, some challenges
were encountered by students, particularly new users.
These challenges are indicated by student comments
such as, “I had difficulty using the VR device,” or “I was a
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bit confused by the many features in VR.” These challenges
can be addressed by extending the duration of the VR
Geopark ljen orientation session with more detailed
explanations (Albus et al., 2021). The orientation session
should also include demonstrations on how to use the
VR Geopark Jjen device with a more personal approach
(Asad et al., 2021). VR Geopark Ijen supports the use of
VR headsets, also known as head-mounted displays, as
it features a "VR mode" (Putra et al., 2023c). However,
the VR headset is merely a tool to enhance the immersive
experience and not the primary device for accessing VR
Geopark ljen (Sedldk et al., 2022; Shen, 2022).
Additionally, the use of a manual book plays an
important role in explaining the features of VR Geopark
[jen and addressing other basic technical issues (Kaplan
et al., 2021).

Furthermore, students also reported symptoms of
cybersickness, or motion sickness, characterized by
dizziness and nausea, following prolonged use of VR
Geopark ljen. These sensations arose when students
used the VR headsets for extended periods, often due to
improper adjustment of the headsets, such as incorrect
interpupillary distance, inadequate focus, or low frame
and refresh rates (Kim et al.,, 2022; Martirosov et al.,
2022). Proper adjustment of the VR headset prior to use
is crucial, as individual user preferences vary (Pardini et
al., 2022). These symptoms are indicated by comments
like, “Using VR Geopark Ijen for too long makes me dizzy,”
or “VR Geopark Ijen can cause dizziness and nausea if not
adjusted properly.” These issues can be mitigated by
providing rest breaks and limiting VR Geopark Ijen
usage to 5-7 minutes (Kourtesis et al., 2023). Students
should also understand the early symptoms of
cybersickness to receive faster treatment (Mareta et al.,
2022).

Human Dimension
The data analysis results for the emotional factors
show that VR Geopark ljen provides positive emotional
effects for users, including attractiveness, enjoyment,
and fulfilment. Visually, VR Geopark [jen is very
attractive (strongly agree responses = 59, mean = 4.66),
enjoyable (strongly agree responses = 53, mean = 4.61),
and supports task completion, leading to a sense of
satisfaction (strongly agree responses = 34, mean = 4.28).
VR Geopark Ijen facilitates self-directed learning,
empowering students with autonomy over their
learning process (Marougkas et al., 2023; Putra et al,,
2022). This self-directed learning requires students to
actively engage within the virtual environment, for
example by accessing learning materials, exploring
geosites, answering questions, and interacting with
supplementary visual aids (Bachri et al., 2024a; Putra et
al., 2023c). This is supported by student comments such
as, “VR Geopark Ijen is very attractive because it can
317
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visualize the real environment as if being in the actual
location.” Additionally, the learning experience using VR
Geopark Jjen is more interesting and enjoyable
compared to conventional methods (Pane et al., 2024).
VR Geopark ljen represents an innovative learning
media, presenting a realistic environment for the
authentic study of physical environment material
content (Bos, 2022). Student comments, “ VR Geopark ljen
is more meaningful because it makes it easier for me to
understand the physical environment material.”

Students also feel that using VR Geopark Ijen
provides its own satisfaction because it can help
complete tasks efficiently. The tasks within VR Geopark
[jen can be completed through exploration and direct
explanation (Harknett et al., 2022). This provides
students with a feeling of satisfaction as they are able to
complete tasks effectively and efficiently (Carbonell-
Carrera et al., 2021). Students commented, “VR Geopark
Ijen makes it easier to complete tasks because it allows direct
exploration of the physical environment material.” The
exploration  process can  facilitate  students'
understanding as they can see and interact with virtual
objects (Pratiwi et al., 2024; Yuendita & Dina, 2024).
Students noted, “The interesting visualization, informative
material, and direct learning experience help me remember the
material better.”

The data analysis results for cognitive factors show
that VR Geopark Ijen has a positive impact on students'
cognition. This positive impact is due to VR Geopark ljen
having comprehensive features (strongly agree
responses = 24, mean = 4.00), providing meaningful
learning experiences (strongly agree responses = 42,
mean = 4.45), and active student engagement in the
learning process (strongly agree responses = 35,
mean = 4.39). VR Geopark Jjen integrates various media,
including infographics, photos, and videos, which
allows learning content to be presented in a simplified
format (Putra et al., 2023b). This simplified presentation
of material can assist students in comprehending more
complex concepts (Ozdemir & Ozturk, 2022). Students
commented, “VR Geopark Ijen can simplify difficult
concepts because they can be studied directly.”

VR Geopark Ijen supports active and independent
learning. Students can explore the virtual environment
and study the presented content (Harknett et al., 2022).
This process is a personalized learning experience, as it
can be tailored to the different grasping speeds and
interests of students (Abdjul et al., 2024; Ilma et al., 2024).
This aligns with students' comments, “ VR Geopark ljen
provides a personalized learning experience, according to each
student's pace.” The interactive nature of VR and student
engagement can increase students' learning motivation
and have a linear impact on understanding the material
(Haeratunisah et al., 2024; Vesga et al., 2021).
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The comprehensiveness of VR Geopark Jjen features
shows the lowest aspect compared to other aspects in the
cognitive factor because it does not have direct
communication features. VR Geopark Ijen incorporates
features such as a "help" section containing usage
instructions, an "information" section providing material
content, and other multimedia features (Putra et al.,
2022; Putra et al., 2023c). However, these features are
considered insufficient, as students require additional
explanation from teachers (Hagge, 2021). This affects the
need for teachers to act as direct facilitators in the
exploration process, especially in explaining more
detailed material (Young et al., 2020). Teachers play a
role in delivering the material, so they do not only rely
on the presented infographics (Wiriasto et al., 2024;
Yildirim et al., 2020). Students commented, “I feel the need
for direct communication with the teacher to explain more
complex concepts” or “the presence of the teacher as a
facilitator is very important to explain the material in more
detail and to address technical issues that arise.”

Social Dimension
The data analysis results for interpersonal factors
show that VR Geopark Ijen strongly emphasizes
communicative (strongly agree responses = 35, mean =
4.23) and collaborative aspects (strongly agree responses
= 37, mean = 4.33). This indicates that VR Geopark Jjen
supports communication and collaboration during the
learning process, as reflected in the students' comments,
“I can also collaborate with friends to discuss the study
physical  environment material.”  Student-to-student
collaboration occurred outside the virtual environment,
through group discussions (Hagge, 2024). This was due
to limitations in VR Geopark Jjen's multiplayer features,
as it lacked messaging capabilities or open mic and
camera functionality (Putra et al., 2023b). Students can
discuss and work together to complete assigned tasks
directly, despite the limitations of live chat or video call
features in VR Geopark Jjen (Pirker & Dengel, 2021).
The confidence aspect is the lowest in the
interpersonal factor (strongly agree responses = 21,
mean = 3.82). Students lack confidence when using VR
Geopark Jjen in the learning process due to unfamiliarity
with the technology, devices, and available VR Geopark
[jen (Taggin, 2020). Students expressed hesitation in
trying VR Geopark Ijen, particularly with the VR
headsets (Mohring & Brendel, 2021). This unfamiliarity
with the technology led to a lack of confidence, as
students were unaccustomed to and unsure how to use
the equipment (Roelofsen, 2022). Students commented,
“The challenges I faced included unstable internet connection,
inadequate devices, and intensive training needed to
understand VR Geopark Ijen features.” Orientation efforts
can address technical issues and thereby enhance
students' confidence “The success of VR Geopark Ijen
318
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depends on infrastructure, teacher training, and the
development of quality content”.

The data analysis results for empathical factors
show that VR Geopark IJjen received relatively low
ratings, especially in responsiveness (strongly agree
responses = 21, mean 3.95), respectfulness (strongly
agree responses = 23, mean = 3.84), and attentiveness
(strongly agree responses = 26, mean = 3.85). Students
tended to focus more on the visualization presented by
VR Geopark Ijen (Fahmi et al., 2022). Student saying, “I
am amazed by VR because it can visualize the real
environment as if I am actually there,” thus neglecting the
directions and explanations from the researcher. This
highlights the importance of designing instructional
plans in VR-based learning that integrate technological
aspects and teacher-student interactions (Alam &
Mohanty, 2023).

The helpfulness aspect received higher ratings
compared to other aspects (strongly agree responses =
34, mean = 4.26). VR Geopark Jjen aids the learning
process and facilitates understanding of the material
through virtual field exploration (Putra et al., 2023c).
This is supported by VR Geopark Jjen ability to present
realistic visualizations, interact with virtual objects,
integrate other media, and support active and
independent learning (Korkut & Surer, 2023). The active
and independent learning afforded by VR Geopark Jjen
contributes to students' comprehension of material
content by presenting the material contextually (Putra et
al., 2023c). Students commented, “ VR Geopark ljen allows
contextual learning and interaction with various presented
elements.”

Intention to Use Dimension

The data analysis results for the intention to reuse
VR Geopark Ijen show that the convincingness aspect
received the lowest score (strongly agree responses = 24,
mean = 4.07). Convincingness is influenced by several
factors, including the limitations of VR Geopark Ijen
hardware and software, as well as the instructional
design used by teachers (Dubovi, 2023). Students face
limitations with VR hardware and the lack of VR
software containing Geography learning materials
(Checa & Bustillo, 2020). This is indicated by student
comments, “I had difficulty using the VR device.”
Additionally, teachers face challenges in designing and
providing learning experiences using VR (Alalwan et al.,
2020). Students noted, “ VR is a new media and can provide
a new learning experience for me.”

Although the confidence to reuse VR Geopark Ijen
is relatively low, students showed high willingness
(strongly agree responses = 38, mean = 4.33) and
recommend (strongly agree responses = 47, mean = 4.50)
aspects. This indicates interest and enthusiasm for using
VR Geopark Jjen due to the meaningful and memorable
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learning experiences it provides (Putri et al., 2024).
Students commented, “VR Geopark Ijen provides new and
memorable learning experiences, increasing my interest in
learning.” Additionally, students also felt the benefits of
VR Geopark Ijen learning media compared to
conventional learning media (Putra et al., 2023a).

The high recommendation aspect shows the
positive experiences students gained from VR Geopark
Jjen learning media. Students are willing to recommend
VR Geopark Jjen usage to teachers or other students in
the learning process (Bower et al., 2020). Students stated,
“VR Geopark Ijen can be accessed again, the material can be
further developed, and it can be used as a learning media at the
high school level.” Recommendations for teachers can be
more deeply explored because they relate to teachers'
ability to provide VR Geopark Ijen learning experiences
(Khukalenko et al., 2022). Students commented, “VR
Geopark Ijen should be used to broaden students' perspectives
and simulate the material presented by the teacher.”

User Responses to VR Geopark Ijen
Tabel 4. User responses to VR Geopark Jjen

Word count

User responses Category Indicator frequency

User experience Positive Accessibility 4

Enthusiasm 1

Features 4

Informative 1

Surprise 1

Engaging 84

Entertaining 1

Enjoyable 84

Interest 2

Motivation 4

Spirit 1

Excitement 7

Amazed 6

Impressed 18

Neutral Curiosity 5

Novel experience 33

Negative Cost 5
Adoption

Confusion 3

Device 27

Network 21

Nausea 1

Dizziness 1

Difficulty 7

Challenged 1

Update 2
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Learning aspect Learning effectiveness 27
Learning efficiency 14

Learning interactivity 24

Learning practicality 5

Learning engagement 12

Ease of learning 72

Collaborative learning 3

Contextual learning 51

Direct learning 29

In-depth learning 11

The analysis of coding and word clouds using
NVivo revealed a variety of user responses to the use of
VR Geopark Ijen. The results of this analysis are shown
in Table 4, with a word cloud visualization in Figure 4.
User responses can be divided into two categories: user
experience and perceived benefits in the learning aspect.
User experience is divided into three -categories:
positive, neutral, and negative. The benefits in the
learning aspect perceived by users include learning
effectiveness, learning efficiency, learning interactivity,
learning practicality, learning engagement, ease of
learning, collaborative learning, contextual learning,
direct learning, in-depth learning.
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Figure 4. Word cloud from user responses

The qualitative analysis using NVivo revealed that
the words "interesting" and "enjoyable" had the highest
frequency (84 times), indicating that VR Geopark ljen
provides a positive experience in the learning process.
These findings suggest that VR Geopark Jjen can evoke
positive emotions to facilitate the learning process (Putra
et al., 2023c; Putri et al., 2024). The enjoyment and
interest generated can increase focus, motivation, and
learning interest, which leads to ease in understanding
the material (Shen, 2022). Moreover, an engaging and
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enjoyable learning process can provide a memorable
learning experience (Bos et al., 2021).

The use of VR Geopark Jjen as a learning media can
provide a new experience for students (33 times). VR
Geopark Jjen is a virtual-based learning media that takes
students to the geopark environment without having to
go directly (Putra et al., 2023c). This media allows
students to explore and interact with virtual objects
directly, making it easier to understand the concepts of
Geography and the environment (Alnagrat et al., 2023;
Ozdemir & Ozturk, 2022). The near-realistic
environment and the use of assistive devices in the form
of VR glasses allow students to experience an immersive
experience or as if they were in the actual location
(Birenboim et al., 2021).

In addition to being interesting, fun, and providing
a new experience, VR Geopark ljen can also generate a
spectrum of other positive emotions, such as excitement
(7 times) and amazement (6 times). The emotion of
amazement shows that the visualization of VR Geopark
Jjen is able to amaze students (Putra et al., 2022), and the
impressed emotion shows that students appreciate the
ability of VR Geopark Jjen in presenting information and
providing a unique learning experience (Putri et al.,
2024). These two emotions are closely related to
students' intrinsic motivation to explore and learn the
material content further (Briza et al., 2021; Wang et al.,
2023).

These findings align with previous research
demonstrating that VR learning media can provide
positive learning experiences in Geography. Studies by
Ozdemir & Ozturk (2022) have shown that VR can
enhance student engagement and motivation in
Geography learning. Research by Putra et al (2023c)
indicated that VR Geopark Jjen can provide an
immersive and meaningful experience compared to
conventional methods. Furthermore, research by Li et al.
(2022) has shown that interactive and narrative VR can
improve student understanding of Geography concepts.

The use of VR Geopark Jjen as a learning media
offers various benefits to students. Qualitative data
indicate that the ease of learning aspect is the data with
the highest frequency (72 times). This indicates that VR
Geopark Jjen helps the understanding of material in an
easier way than conventional methods (Putri et al,
2024). This is due to the attractive visualization,
interaction with virtual objects, and immersive
experience as if being directly in the geopark
environment (Putra et al., 2022; Rachmadian et al., 2024).
In addition, VR Geopark Ijen also allows contextual
learning (51 times), by presenting the environment in a
real context although virtually. This learning helps
students connect theory with practice, so they gain a
deeper understanding (Putra et al., 2023c; Rahman et al.,
2023).

320



Jurnal Penelitian Pendidikan IPA (JPPIPA)

The direct learning aspect (29 times) is also one of
the benefits felt by students. VR Geopark Ijen allows
students to learn about the environment directly, even in
a virtual environment (Bachri et al., 2024b). This learning
also increases student engagement in the learning
process (24 times), as students must independently
explore the environment to gain knowledge. This
interaction requires students to be active during
learning, not just passively receiving information. In
addition (Marougkas et al., 2023), VR Geopark Ijen also
supports collaborative learning with the lowest
frequency (3 times). This shows that VR Geopark Jjen
has not been able to facilitate collaboration between
students and teachers in a virtual environment, which is
an evaluation aspect in the next development (Jochecova
et al., 2022).

Theoretical Contribution

This research provides a theoretical contribution to
the field of Geography education, specifically on the use
of VR technology in the study of the physical
environment by utilizing the Ijen Geopark. It enriches
the literature on the evaluation of experiences with VR
Geopark Jjen learning media using a comprehensive
framework, namely the user experience indicators from
the research by Topolewski et al. (2019). The findings
offer a methodological contribution that can be utilized
by other researchers.

The research identifies and outlines various factors
influencing user experience. The dimensions that impact
user experience, in order of significance, are the business
dimension, the human dimension, the intention-to-use
dimension, and the social dimension. Overall, VR
Geopark Ijen is found to be an engaging, entertaining,
and enjoyable learning media. VR Geopark Ijen
functions effectively and provides a positive experience
to users, despite some challenges related to complex
features. The social dimension has the lowest score,
influenced by the limitations of VR Geopark Ijen
features, such as the absence of live chat or video call
options.

This research also addresses the potential and
advantages of VR Geopark Jjen in supporting contextual
learning processes. VR Geopark Ijen can create real-life
environments and integrate content according to the
context being studied. Such environments allow
students to explore and interact with virtual objects to
learn the available material content. From a theoretical
perspective, the findings of this research can serve as a
reference for further research in evaluating user
experience with VR Geopark Jjen learning media.

Practical Implications
The practical implications of this research
contribute to teachers, educational technology
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developers, and education policymakers. The findings
can assist teachers in designing, implementing, and
evaluating VR Geopark Jjen learning media. Teachers
can use user experience variables as a basis for
evaluation to provide an engaging, memorable, and
meaningful learning experience. Such learning
experiences positively affect students' comprehension,
retention, and understanding, optimizing the use of VR
Geopark ljen in the learning process.

This research demonstrates that integrating VR
Geopark ljen into the curriculum can overcome spatial
and temporal limitations in conducting field-based
learning. VR Geopark Jjen content aligned with the
curriculum allows students to achieve learning
outcomes effectively and efficiently. Students can
conduct virtual field explorations without leaving the
classroom, thereby supporting contextual learning. This
approach not only enhances understanding but also
increases students' motivation and interest in learning.

The findings also contribute to the development of
educational technology. These results offer insights to
developers on the importance of designing user-friendly
VR devices that are easily accessible to teachers and
students. Issues encountered, such as complex features
and a lack of virtual interaction, highlight gaps in further
development. Developers might consider incorporating
features like live chat or video calls to enhance the social
dimension of VR learning media.

The research also contributes to education
policymakers by highlighting the need for investment in
VR technology and supporting infrastructure in
educational institutions. Supportive policies for VR
learning media, such as the provision of VR hardware
and software content aligned with the curriculum, are
essential. Additionally, investment may include
capacity building for teachers through specialized
training to implement VR-based learning, as an effort to
enhance the quality of education.

Conclusion

This research demonstrates that students'
experiences and responses to VR Geopark ljen were
overwhelmingly positive and significant. In general,
students reported a highly favorable experience with VR
Geopark Jjen, particularly regarding its usefulness,
enjoyability, and capacity to enhance learning
productivity. Aspects such as user-friendliness, novelty,
and technological reliability also received excellent
ratings. Nevertheless, certain areas require further
attention, including feature comprehensiveness,
students' confidence in using the device, and
attentiveness and respectful behavior during VR
Geopark ljen use. This suggests that while overall

experiences with VR Geopark Ijen are highly positive,
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further development should address these aspects to
optimize the user experience. VR Geopark ljen has
proven to provide a contextual and meaningful learning
experience. Students can explore the virtual space and
learn material content within the context of the real
world, facilitating conceptual understanding and
promoting active engagement in the learning process.
The use of VR also has a positive impact on students'
emotional state, such as increasing interest and
motivation, and providing an enjoyable experience.
Furthermore, VR Geopark Ijen demonstrates
effectiveness and efficiency in achieving learning
outcomes, enabling field-based learning without the
need to leave the classroom. These findings have
significant implications for education, particularly in the
context of physical geography learning at Ijen Geopark.
The utilization of VR Geopark ljen can serve as an
innovative solution to overcome access limitations and
improve the quality of learning about the geopark's
physical environment. Future software development
should focus on integrating VR with the curriculum,
providing teacher training in VR utilization, and
ensuring relevant and high-quality content. Further
research could examine the long-term impact of VR use
on student comprehension and explore VR's potential
for collaborative learning and the development of other
skills.
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