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Abstract

Virtual Reality (VR) technology is rapidly evolving and becoming increasingly widespread across various
sectors, including education. Its integration into learning environments allows students to interact within
immersive virtual settings, enriched with realistic and engaging content. VR’s ability to simulate dynamic and
complex visual concepts makes it particularly well-suited to enhance educational experiences and improve
learning effectiveness. This study employs a qualitative approach through interviews with five advanced
cognitive laboratory instructors, aiming to explore their perspectives and experiences regarding VR-based
learning. The research investigates how VR technology influences student motivation, encourages active
participation, and fosters deeper learning through interactive engagement. several critical challenges must be
addressed to optimize the effectiveness of VR-based instruction. These include physical adaptation to VR
technologies, the seamless integration of theoretical and practical content, and the development of VR learning
designs that account for gender-based preferences.
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1. Introduction

Virtual Reality (VR) technology is advancing rapidly and becoming increasingly prevalent across multiple
sectors, including education. Its integration into learning environments enables students to engage with
immersive virtual settings that feature realistic and interactive content. By simulating dynamic and complex
visual concepts, VR is uniquely positioned to enrich educational experiences and enhance learning outcomes.
Students are able to interact directly with instructional materials, which fosters deeper comprehension,
strengthens cognitive processing, and promotes long-term retention (Mikropoulos & Natsis, 2011; Radianti
etal, 2020).

The application of VR in education has revealed a variety of substantial benefits. For instance, Freina and
Ott (2015) found that VR significantly boosts student motivation and engagement by delivering more
interactive and stimulating learning experiences. Moreover, VR supports the visualization of abstract and
intricate concepts in ways that are easier for students to grasp. Its safe and controlled virtual environments
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also allow learners to experiment without the risks associated with physical activities, thereby deepening
their understanding and retention of subject matter (Kesim & Ozarslan, 2012).

In higher education, the use of VR has initiated meaningful transformations in pedagogical methods and
student interactions with course content. University students benefit from realistic, hands-on simulations—
such as virtual laboratories and interactive case studies—that may be inaccessible or hazardous in real-
world settings (Hamilton et al., 2021). These immersive learning experiences enhance problem-solving
capabilities and critical thinking skills, while also increasing engagement and motivation. Beyond improving
educational outcomes, VR prepares students to navigate real-world challenges with greater confidence and
competence.

Nonetheless, the implementation of VR in educational institutions is not without obstacles. The high costs
associated with VR hardware and software present significant barriers, particularly for schools with limited
financial resources (Huang et al., 2010). Additionally, effective integration of VR into curricula requires
substantial instructor training. According to Southgate et al. (2019), many educators feel underprepared and
express a need for more comprehensive support to fully leverage VR technology. Overcoming these
challenges is vital to realizing the full potential of VR in educational contexts.

To better understand the adoption of VR in education, it is important to explore the experiences and
perspectives of instructors who have actively used this technology. Serdyukov (2017) emphasizes that the
success of educational technology initiatives is strongly influenced by the readiness and competence of
instructors. Their direct experiences provide valuable insights into practical applications of VR, as well as
the difficulties encountered during implementation. Investigating these experiences offers a nuanced
understanding of both the advantages and limitations of VR-based instruction.

Instructor expertise in VR is crucial, as educators serve as the linchpin in deploying the technology
effectively. Hamilton et al. (2021) highlight that instructors who are well-trained and experienced in VR can
significantly elevate student learning outcomes. Such educators skillfully utilize VR features to craft dynamic,
engaging environments that foster deeper student involvement. They are also better equipped to navigate
technical and pedagogical challenges that may arise during classroom use.

Moreover, Jensen and Konradsen (2018) found that instructors familiar with VR tend to be more
inventive in their teaching strategies. These educators can design learning activities that capitalize on VR's
strengths, such as interactive simulations and virtual experiments—experiences that traditional classrooms
cannot easily replicate. Their proficiency allows them to deliver precise, personalized feedback, which helps
students overcome academic hurdles and gain deeper understanding. As such, instructor experience with
VR plays a pivotal role not only in enhancing student learning but also in advancing educators’ professional
growth.

2. Method

This study employs a qualitative approach to explore the experiences and perspectives of five instructors
teaching in laboratories designated for advanced cognitive courses. A qualitative methodology was chosen
because it allows for an in-depth examination of instructors’ experiences, perceptions, and interpretations
regarding the use of Virtual Reality (VR) in cognitive learning contexts.

The research subjects consist of five instructors who design and teach concepts related to VR as applied in
laboratory settings. Data collection was conducted through semi-structured interviews and non-participant
observation. These methods were selected to obtain a comprehensive understanding of instructor
experiences. The data were analyzed using thematic analysis techniques.
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3. Result and Discussion
3.1. Early Experience Using VR

The instructor's initial experience using VR in educational labs shows a feeling of pleasure and alertness.
According to the Unified Theory of Acceptance and Use of Technology (UTAUT), the main factors influencing
the acceptance of technology are performance expectations, business expectations, social influence, and
facilitation conditions (Venkatesh et al.,, 2003). Instructors who feel happy and at the same time alert when
they first use VR indicate that despite the positive perception of the technology's performance, there is still a
need to better understand and master its use. More intensive training and support can help reduce these
barriers, increase confidence, and ultimately increase instructors' acceptance of technology.

Furthermore, first-time VR experiences that involve interaction with highly realistic simulated
environments, such as being in the depths of the ocean or climbing a tall building, provide a deep impression
and perception to the user. This is in line with findings by Wang et al. (2020) who suggest that the immersive
experience provided by VR can beguile visual perception and provide powerful new sensations. These
interactions not only provide a deep impression but also prepare instructors to address the technical and
pedagogical challenges that may arise during the use of VR in teaching.

The technical challenges relate to the aspects of the hardware, software, and infrastructure needed to
operate VR. Meanwhile, pedagogical challenges are related to learning approaches and the role of instructors
in integrating VR into the curriculum. As such, it is important to ensure that instructors feel comfortable and
confident in using this technology, so that they can maximize their potential in an educational context and
provide an optimal learning experience for students.

3.2. Teaching Experience Using VR

The experience of teaching using VR shows that this technology can open up students' insights and reduce
fear of the subject being studied. According to the theory of experiential learning (Kolb, 2014), concrete
experience and active reflection are key in the learning process. VR provides an environment that allows for
direct interaction with the subject matter, which improves understanding and reduces fear of complex topics.
This is in line with the findings that hands-on experiences and interactive simulations can make learning more
engaging and effective (Fowler, 2015). With VR, students can experience firsthand the situations and concepts
being studied, such as simulated scientific experiments or virtual trips to historical locations, which are
difficult to achieve with traditional learning methods.

If most of the learning uses technology to make the instructor as a conveyor of information, then when using
VR, the instructor can play the role of a facilitator of the learning experience. Instructors guide students to
explore virtual environments, explore objects, and perform collaborative tasks in immersive spaces.
Instructors can take students through various virtual environments and enter them in real time. Explaining
abstract, hard-to-imagine concepts is easier for VR instructors to do than explaining conventionally.

Additionally, the use of VR in teaching allows instructors to create more dynamic and interactive learning
scenarios. For example, VR simulations that involve scientific experiments or virtual trips to historic locations
can help students understand difficult concepts in a more concrete and visual way. This allows students to
more easily internalize the material being taught. Research by Hamilton et al. (2021) shows that the use of VR
technology can increase student engagement and learning motivation, as it provides a more realistic and
engaging learning environment. VR instructors can guide students to interact directly with 3D objects and
perform dangerous and difficult experiments to perform in the real world. Exploring the underwater world
and meeting animals that live in the water, or flying through the air in paragliding is not an easy thing to do in
the real world, but through VR, it becomes easier and safer to live. Thus, VR is not only a teaching tool, but
also a means to improve the quality and effectiveness of learning, encourage active engagement, and enrich
the student learning experience.
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3.3. Benefits of Using VR

The main benefit of using VR in education is increased student engagement and motivation in learning.
According to Self-Determination Theory (Ryan & Deci, 2000), an engaging and interactive learning
environment can increase students' intrinsic motivation. VR offers an immersive experience that is different
from traditional learning methods, thereby increasing student engagement and motivation. Learning by
entering the environment directly without any risk is a significant advantage of using VR. VR allows instructors
to bring students into high-risk environments more safely without putting students at risk. The realistic and
safe scenarios presented by VR (from visuals, audio to interaction) allow students to practice or explore many
times without fear or to control the uncomfortable feelings they feel every time they explore the world of VR.

VR makes the learning process more meaningful and applicable. When VR is able to display a learning
environment similar to the real world with various risks from various aspects, then the individual who learns
can feel as if they are actually in a real situation, The VR gaming experience obtained becomes more real
making the brain form stronger and more meaningful memories and learning. This is not only the case in
theory, where students learn what to do, but also helps teach students what real situations are and why they
should do it in real situations. Through VR, the learning process becomes more efficient and effective because
students can apply the knowledge they have learned to real situations. Learning experiences that were initially
just theoretical become more realistic through VR environments. Students are not only passively receiving
information in learning but can be emotionally and cognitively involved.

Furthermore, VR allows students to learn through hands-on experience, which can make learning more
meaningful and relevant. According to research by Hamilton et al. (2021), this immersive learning experience
can improve students' problem-solving abilities and critical thinking skills, as they can directly see and interact
with the concepts being learned. VR also allows students to perform simulations or games that may not be
possible in a real-world environment, giving them the opportunity to explore and understand difficult
concepts in a more practical and immersive way. This is in accordance with the results of interviews that show
that VR can make learning more engaging and effective.

This immersive and interactive learning experience also strengthens information retention, in accordance
with the Cognitive Theory of Multimedia Learning (Mayer, 2014), which states thatlearning involving multiple
senses can improve comprehension and memory. With VR, students can experience a more vivid and well-
rounded learning experience, which in turn can help them better understand and remember the material being
taught. Reality in VR makes the learning process livelier, helps understand things more deeply, helps develop
confidence and decision-making processes, and increases situational awareness.

3.4. Challenges and Disadvantages of Using VR

Despite its many benefits, the use of VR in education faces challenges such as VR sickness or motion sickness
and adaptation to the VR environment. VR sickness or motion sickness is a feeling of nausea, dizziness and
discomfort that occurs due to VR use or side effects of VR use. According to Cognitive Load Theory (Sweller,
Ayres, & Kalyuga, 2011), the use of new technologies can increase students' cognitive load if not implemented
properly. Physical side effects can interfere with the learning process and reduce learning effectiveness.
Therefore, there needs to be greater attention to the use of VR, including ensuring a time limit for VR use so
that the VR experience becomes comfortable for the body. Some college students report that they not only
experience dizziness but also lose balance after using VR, which suggests that it is very important to pay
attention to the duration and intensity of VR use during learning sessions.

In addition, adapting to VR technology requires a lot of time and resources. Instructors and students need
to be trained to use VR effectively, and educational institutions must provide adequate technical support.
Students who are not used to learning using VR may feel afraid of confusion or frustration at the beginning of
learning. This is because several reasons such as the ignorance of students who are using VR for the first time
often cause feelings of anxiety, such as not knowing how to operate VR tools (headset, controller, navigation),
being confused about how to learn in a virtual environment that is different from conventional classes, and
being afraid of making mistakes that can embarrass themselves (especially in front of friends or lecturers). In
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addition, it is not uncommon for students to feel confused, mentally exhausted to have difficulty focusing when
using VR due to cognitive overload.

Instructors have an important role in overcoming the weaknesses of using VR in the learning process, such
as trying to help overcome the fear and confusion of students who are unfamiliar with using VR, overcoming
technical problems and device interference that sometimes arise out of control, reducing the risk of
cybersickness, designing or selecting VR content that suits the curriculum, accommodating diverse student
learning styles, and having to be sensitive to the needs and needs of the students comfort. These things need
to be examined further in order to provide a maximum learning experience to students. A study conducted by
Radianti et al. (2020) shows that the successful implementation of VR in education is highly dependent on the
readiness of the infrastructure and the support provided to users. Without adequate support, VR technology
may not be able to be utilized optimally, and those challenges can reduce the benefits that should be obtained.

3.5. Gender Differences in the Experience of Using VR

It is known that there are differences in responses between male and female students to the use of VR,
which shows variations in the learning experience. This is in accordance with research conducted by
Makransky et al. (2020), there are gender differences in responding to immersive experiences from VR use.
Women can become more expressive and aggressive when participating in virtual reality (VR) activities, such
as when playing a boxing game. Understanding these differences is essential for instructors to create inclusive
and responsive learning experiences that meet the needs of different groups of students.

Additionally, these gender differences can also affect how instructors provide feedback and support during
VR learning sessions. A study by Lee et al. (2019) found that men and women may have different preferences
when it comes to interaction and support during learning to use new technologies. When it comes to
interacting, men tend to be more comfortable and active in exploring VR environments. Men prefer
interactions that are exploratory and free, such as exploring virtual spaces independently. Meanwhile, women
prefer targeted and task-oriented interactions. Women tend to feel more comfortable if there are clear clues
or structures in the VR experience.

Judging from the preference for learning support, women generally value social and emotional support
while using VR, such as having a companion or responsive assistance system around them, while men tend to
focus more on the technical and performance features of the VR system itself, as well as the cognitive
challenges offered in the virtual learning environment. Another thing that can also be seen is the emotional
involvement between men and women when using VR technology, where men are more emotionally involved
when learning to use VR involves competition, challenges, or other game elements. While women show higher
emotional engagement when interactions in VR are accompanied by a meaningful social context or narrative.
When instructors can understand these differences, then instructors can tailor the VR learning process to
ensure that all students feel supported and motivated to actively participate in VR sessions.

3.6. The Relationship of Materials and Practices to VR

The lack of linkage between theoretical and practical material in the use of VR suggests that there is a need
for better integration. According to experiential learning theory (Kolb, 2014), effective learning involves a
cycle of concrete experiences, reflection, abstract concepts, and active experimentation. If the theoretical
material is not closely related to VR practice, students may miss out on the opportunity to integrate their
knowledge with practical experience. Therefore, it is important for instructors to design VR sessions that are
not only engaging but also directly related to the theoretical learning objectives.

Effective integration between theory and practice can be achieved by developing learning scenarios that
allow students to apply theoretical concepts in the context of VR. For example, in advanced cognitive courses,
students may be given the task of designing a psychological experiment using VR, which is then followed by
discussion and reflection on the results. According to research by Cook et al. (2019), this approach can help
students to develop a deeper understanding of cognitive concepts and improve their ability to apply theory to
real-world situations.
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4. Conclusion

This study highlights the substantial potential of Virtual Reality (VR) in advanced cognitive education to
deliver immersive and interactive learning experiences, thereby enhancing student engagement and
motivation. However, several critical challenges must be addressed to optimize the effectiveness of VR-based
instruction. These include physical adaptation to VR technologies, the seamless integration of theoretical and
practical content, and the development of VR learning designs that account for gender-based preferences.

Moreover, the experience and expertise of instructors play a pivotal role in maximizing the educational
impact of VR in higher education contexts. Guiding students in navigating virtual environments effectively,
providing clear and contextually relevant instructions, and offering social and emotional support are essential
instructional strategies. A balanced integration of social support, explicit guidance, and interactive elements
has been shown to better meet the diverse learning needs of university students, reinforcing the importance
of instructor preparedness and pedagogical sensitivity in technology-enhanced learning environments.
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