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This research study examined the implementation of an extended reality (XR) lab on a 

community college campus to facilitate student and faculty access to immersive learning 

resources. The study, conducted during one skills day, involved 46 students and was designed to 

understand if integrating immersive VR into emergency medical technician (EMT) education 

could enhance learner confidence and motivation, develop problem-solving and analytical 

thinking skills, and thus connecting the classroom learning with real-world application. 

The majority of participants reported increased motivation and engagement, alongside 

improvements in learning outcomes like knowledge retention and skill development. Applying 

the unified theory of acceptance and use of technology (UTAUT) model revealed performance 

expectancy, effort expectancy, social influence, and facilitating conditions as key determinants of 

VR adoption in EMT education. While no significant overall performance enhancement was 

observed, VR training showed potential to boost motivation, confidence, and specific 

performance aspects. Furthermore, student perceptions towards VR in EMT education were 

largely positive, thereby suggesting its utility in immersive scenario training, skill acquisition in 

a risk-free environment, enhancing learner engagement, and real-world situational preparedness. 

VR demonstrated promise as a transformative tool in EMT education, necessitating further 

research to fully exploit its potential in diverse learning environments. 
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CHAPTER 1 

INTRODUCTION 

Introduction to the Problem 

The proliferation of myriad forms of media technology and information have caused 

virtual spaces to become inherently ubiquitous, where knowledge can be acquired, skills can be 

developed, and new perspectives can be gained. Many traditional educational methodologies, 

lacking real-world applications, fail to foster the development of essential skills such as 

embodied coordination and cognition, which are fundamental for achieving a deeper 

understanding (Kolb, 1984). Traditional learning strategies (e.g., video, PowerPoint, YouTube) 

tend to promote passive learning. Traditional passive learning activities in programs such as 

emergency medical services, fail to offer students an environment where they feel the pressure of 

every second, knowing that decisions need to be made and protocols need to be sequentially 

followed. Effective learning approaches require that students should learn in a manner similar to 

what they will encounter in the real world—feeling the pressure of accurate and inaccurate 

decision-making (Lave & Wenger, 1991). 

According to Prensky (2001a, 2001b), the rate of developing digital competence varies 

across generations, an observation that has led to the distinction of two demographic groups: 

digital immigrants and digital natives. He describes digital immigrants, as individuals born 

before 1980, and digital natives, as those born after 1980.  Digital natives, in particular, are 

characterized by their ease and assurance in using information and communication technologies 

(ICTs), having spent the majority of their lives in a digitally saturated environment. In contrast, 

digital immigrants, because they did not grow up with the same level of access to digital 

technology their digital competence has been acquired gradually over time, (Atadil et al., 2021; 
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Nevin & Schieman, 2020).  

In today’s context, digital technologies, including computers, video games, mobile 

phones, and other devices, have become an integral part of students’ lives, influencing their 

learning journey from kindergarten through to higher education. For instance, it is estimated that 

a typical college graduate today has spent over 10,000 hours on instant messaging, email, and 

other digital platforms, compared to a mere 5,000 hours dedicated to reading (Prensky, 2001). 

This contrast underscores the magnitude of the digital immersion of current generations and the 

potential implications for educational approaches and practices. 

Therefore, there is a rising need for a deeper understanding of the adoption of innovation 

of technologies such as extended realities (XR). VR-based learning, is seen by the increasing 

usage of high-immersion virtual reality (VR) in education and the theories that underpin it. 

Students are motivated and interested in virtual reality learning because of immersive and 

interactive environments (Makransky & Lilleholt, 2018).  Virtual reality technology elevates 

student-centered, active learning while also enhancing memorization (Krokos et al., 2019), 

delivering pleasant learning experiences (Kaplan-Rakowski & Wojdynski, 2018), and 

minimizing anxiety (Kaplan-Rakowski & Gruber, 2022).   

Background of Study 

The potential of extended reality (XR) to revolutionize educational experiences has 

captured the attention of educators, researchers, and industry experts. By offering immersive 

sensory experiences, XR technologies such as virtual reality (VR) and augmented reality (AR) 

hold promise for addressing the diverse needs of contemporary learners and fostering a deeper 

understanding of various subjects (Bell & Fogler, 2004; Akpan & Shanker, 2018). However, 

despite the growing interest in XR and its potential benefits, several challenges remain, including 
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accessibility, cost, and the development of appropriate pedagogical approaches. Addressing these 

challenges is crucial for successfully integrating XR in education and ensuring a well-rounded 

understanding of its impact and effectiveness. 

Emerging research provides intriguing insights into the potential of Extended Reality 

(XR) technologies, including Augmented Reality (AR) and Virtual Reality (VR), in higher 

education, while simultaneously underscoring the need for further exploration. Recent studies, 

such as those by Brasca et al. (2021) and Gaddis (2020), have shown mixed results regarding the 

efficacy of XR in educational contexts, pointing to a disparity between the perceived enjoyment 

and the academic benefits derived from these technologies.  

Moving beyond the general application of XR technologies, research demonstrates the 

potential benefits of VR in specific areas of higher education, such as surgical education. Studies 

conducted by Falah et al. (2014) reveal how VR can address challenges such as the shortage of 

cadavers for anatomical studies, underscoring its potential to provide realistic, scalable, and 

ethically uncomplicated learning experiences.  

Supporting these findings, a study by Kavanagh, Luxton-Reilly, Wuensche, and Plimmer 

(2017) found that a majority of university students believed that VR could enrich their learning 

experiences, although they were uncertain about its direct impact on their academic performance. 

Similarly, Merchant, Goetz, Cifuentes, Keeney-Kennicutt, and Davis (2014) showed how the 

implementation of VR in science education improved students’ understanding of complex 

molecular structures. Meanwhile, Dunleavy, Dede, and Mitchell (2009) reported that middle-

school students who used AR models for studying ecological science had a better understanding 

of ecological principles.  

Despite the enthusiasm shared by students for technology-enhanced learning, the varied 
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outcomes highlighted by these studies indicate the need for a more comprehensive research 

framework. This would better elucidate the impacts of immersive environments on learning 

depth, engagement, and overall educational effectiveness. Therefore, the adoption of XR 

technologies in higher education should be driven not only by student interest but also by 

rigorous, evidence-based research affirming their pedagogical value. However, further research 

is necessary to fully comprehend the depth of learning that occurs in immersive environments 

and the potential of XR as an effective tool for facilitating deeper learning and engagement in 

education. 

To ensure the widespread adoption of XR in education, it is essential to address issues 

related to accessibility and equity. Students from various socio-economic backgrounds must have 

equal access to the required devices and equipment (Hussein & Nätterdal, 2015). Furthermore, 

the costs associated with implementing XR technologies, such as the purchase of head-mounted 

displays, software licenses, and necessary infrastructure, may present financial barriers for some 

educational institutions (Fominykh et al., 2018). Identifying cost-effective and scalable solutions 

will be crucial for making XR technologies more accessible to a broader range of learners and 

institutions. 

Additionally, the effective use of XR in education requires the development of 

appropriate pedagogical approaches that align with the affordances of this technology. Educators 

must be trained in designing and implementing XR-based learning experiences that cater to 

diverse learning styles and objectives (Radianti et al., 2020). Moreover, assessing the learning 

outcomes and efficacy of XR-based educational experiences necessitates innovative assessment 

methods that accurately capture the unique skills and knowledge gained in immersive 

environments (Dede, 2009). 
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The potential of XR in education is still in its infancy; however, realizing its full potential 

necessitates a comprehensive understanding of its impact and effectiveness. By addressing 

challenges related to accessibility, cost, and pedagogical approaches, educational institutions can 

create engaging and inclusive learning experiences that cater to the diverse needs of 

contemporary learners. Continued research and collaboration among educators, researchers, and 

industry experts will be vital in advancing our understanding of XR’s potential and overcoming 

barriers to its widespread adoption in education. 

Statement of Problem 

There is a new generation of learners to whom educators must tailor their classes to 

accommodate. Current college students in Generation Z (ages 18-22) have been surrounded by 

technology from a young age and have grown up with it at their fingertips, a learning profile that 

may be significantly challenging for university faculty who are accustom to traditional modes of 

instruction. In the coming years, Gen Z students will have loftier expectations regarding the 

learning experiences they expect in the classroom affording them the necessary abilities, 

knowledge, and skills to not only prosper but also meet the demands of the future job market.   

Learners in modern educational settings have been exposed to a diverse array of 

technological tools designed to enhance their learning experiences. These tools encompass 

various platforms and devices, such as portfolio systems, video-creating platforms, learning 

management systems, gaming apps, blogs, laptops, smartphones, and iPads, among others. 

Despite the proliferation of these technologies, the integration of virtual reality (VR) into the 

classroom stands out as a particularly promising and transformative approach to enriching the 

learning process. “Interactive multimedia, in particular, provides a powerful tool for both 

teachers and learners in the design of environments which enables learner learning” (Semple, 
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2000, p. 21). Educational theories maintain that knowledge is something that is built actively 

through real-world interactive experiences, not something that is passively absorbed. Students 

emphasized the benefits of technology for multimodal learning (Gaddis, 2020). This doesn’t end 

with Gen Z. Their successors, Generation Alpha will significantly impact how information is 

disseminated in the classroom. According to Richtel (2012), increasing reliance on technology 

has transformed the way learners acquire and absorb information stating there is emerging 

evidence that regular use of technology might impact behavior, particularly in developing minds, 

due to high stimulation and abrupt shifts in attention.   

In the context of this study there are three theoretical frameworks relevant to the field. To 

forecast and assess the adoption of new technological tools, researchers from many scientific and 

technical fields have created a collection of complementary and expanded frameworks. Fred D. 

Davis’s 1986 model with the most varying levels of acceptance is the technology acceptance 

model (TAM). The determinants of technology adoption are examined in this model from the 

viewpoint of perceived usefulness (PU) and perceived ease of-of-use (PEOU) of innovations as 

well as social and contextual variables.  

The SAMR (substitution, augmentation, modification, and redefinition) paradigm is a 

four-level, taxonomy-based method for choosing, utilizing, and assessing technology. The 

SAMR model was developed to assist in organizing and evaluating the types and amounts of 

technology utilized in the classroom (Jacobs-Israel & Moorefield-Lang, 2013). To gauge 

perceptions and the extent to which learning is augmented by virtual reality, the SAMR model 

was employed. 

Cost benefit of analysis is the third issue that is relevant for this field. VR is useful for 

both formal and informal learning in higher education (Merchant et al., 2014). Dewey (1923) 
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suggested that the classroom setting ought to be hands-on and exploratory. While experimental 

learning is built on experiments, experiential learning is derived from experience. A teaching 

strategy has both experiential and experimental qualities when it allows students to gain 

knowledge through hands-on experience. VR has the potential to facilitate both attributes.  This 

serves as a delimiter for this study, as the focus of this study centers around formal learning 

perspective for emergency medical technicians (EMT). 

Limited research exists regarding the impact of virtual reality (VR) technology on 

students in vocational programs, specifically those pursuing careers as emergency medical 

technicians (EMTs). Traditionally, EMT students have acquired essential skills in controlled lab 

settings with minimal interaction and unresponsive patients, which may not optimally prepare 

them for real-world emergency situations. The challenge lies in increasing EMT students’ 

confidence in performing tasks within a VR immersive environment. By utilizing VR 

technology, students have the opportunity to repeatedly practice tasks until they achieve 

proficiency, allowing for an unlimited number of attempts in a safe and controlled setting. This 

approach has the potential to enhance their preparedness and competence when faced with real-

life emergency scenarios. 

Purpose of the Study 

The purpose of this study is to explore the implementation of an extended reality (XR) 

lab on Navarro College Campus. The intention is for EMT learners to develop problem-solving 

and analytical thinking skills, and extended reality is the key to achieving this. An extended 

reality lab will facilitate students and faculty to explore a myriad of resources, alluring students 

to learn more deeply to enable them to establish a connection between the classroom and the real 

world. This adoption of innovation will provide learners with an enhanced skill set that will 
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enable them with a more robust learning experience.  

Adopting any new technology into an academic institution is no small task and is a vital 

decision. The adoption of immersive labs and immersive technology is advancing gradually in 

the education field. According to Gardner (2000), academic institutions can no longer afford to 

remain stagnant due to the quick and substantial developments in technology. Therefore, 

adopting new technology is a significant decision for many educational institutions. The speed 

and ferocity with which academic institutions adopt the technology must accelerate (Gardner, 

2000). Rogers (2003) defines the decision of adoption as “full use of an innovation as the best 

course of action available,” whereas rejection is defined as “not to adopt an innovation” (p. 177). 

This theory provides the bases for understanding innovation, change, and adopters. The focus of 

this study is on the current issue of the adoption of innovation of immersive extended reality 

technology in higher education, more specifically at the community colleges level. 

The adoption of innovation in the form of an extended reality lab in community colleges 

is increasing at a relatively slow pace, despite the fact that the industry sector is rapidly 

increasing the use of immersive technologies in employee training. Labs that have been 

established in recent years are small and have limited hardware and software. Other colleges that 

have adopted the use of immersive technologies have a classroom set up with a selective 

immersive technology, usually a head-mounted display for virtual reality. However, a limited 

number of dedicated spaces have been set up for immersive extended reality technologies.  

Immersive extended reality (XR) technology has emerged as a pivotal component across 

a diverse array of industries, such as aviation, health sciences, and protective services, with the 

capacity to augment learning experiences, expedite skill mastery, and facilitate knowledge 

retention within a condensed time frame. Despite these promising applications, a paucity of 
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empirical investigations has yet to be conducted to examine the potential implications of 

immersive XR technology on student learning outcomes and the transformation of pedagogical 

practices within classroom environments. Consequently, the full extent of the opportunities and 

benefits afforded by immersive virtual reality technologies still needs to be explored within the 

academic sphere, necessitating further rigorous and comprehensive research endeavors in this 

domain. 

Research Questions 

Three research questions were addressed in this study: 

Research Question 1 

The first research question asked, do students with greater levels of prior gaming 

experience have higher levels of (a) confidence and (b) motivation in a virtual environment for 

EMT training? 

This research question aims to explore the relationship between students’ prior gaming 

experience and their levels of confidence and motivation within a virtual environment for EMT 

training. The prior gaming experience is measured as a continuous variable based on self-

reported hours per week spent on gaming, categorized into different levels derived from a 

previously published scale. This investigation is guided by three continuous scales (see Table 1) 

that have been adapted from the unified theory of acceptance and use of technology (UTAUT) 

(Venkatesh et al., 2003). The UTAUT model has been employed to frame our understanding of 

the correlations we seek to examine. This research design specifically administers the confidence 

scale post-intervention, rather than both pre- and post-intervention. The rationale behind this 

methodological choice lies in the research’s focus to explore potential enhancements in students’ 

confidence levels following the intervention. The intent is not to quantify their confidence prior 
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to the intervention, but to identify any significant shifts in confidence that may emerge due to the 

virtual EMT training. Consequently, this strategy narrows the scope to specifically post-

intervention measurements, providing a focused perspective on the potential impact and efficacy 

of the intervention on students’ confidence within this training environment. 

Table 1 

UTAUT 3 Scales, Posttest 

Scale Items 

Performance 
expectancy 

I would find the system useful in my job. 
Using the system enables me to accomplish tasks more quickly. 
Using the systems increases my productivity. 
If I use the system, I will increase my chances of getting. 

Self-efficacy 

I could complete a job or task using the system… 
If there was no one around to tell me what to do as I go 
If I could call someone for help if I got stuck 
If I had a lot of time to complete the job for which the software was provided. 
If I had just the built-in help facility for assistance. 

Behavioral intention 
to use the system 

I intend to use the system in the next <n> months. 
I predict I would use the system in the next <n> months. 
I plan to use the system in the next <n> months. 

 

Additionally, Part B of this research question utilized the User Perception of XR 

Technology instrument that I developed (see Table 2; see Appendix A for the complete 

instrument), which was tested and cross-validated by the existing survey.  

Table 2 

User Perception of XR Technology, Pre/Post Test 

Scale Items 

Motivation 

The VR environment will motivate me to learn. 
I feel comfortable and confident using VR for learning. 
I find learning in VR inspires me to learn. 
I think stimulation through multiple senses promotes a better comprehension of 
educational content. 
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The data analysis techniques for Research Question 1 include analysis of variance, 

Pearson correlation, and/or linear regression. The research question seeks to determine the 

degree of alignment between gaming experience and confidence and motivation within the EMT 

training context rather than simply a binary yes or no answer. Statistical significance were 

evaluated at p < .05 to determine the strength of the relationship between the variables. 

Research Question 2 

The second research question asked, how does using VR impact students’ learning of 

skills needed for EMT exam? 

The intention here is to examine the role of virtual reality (VR) in enhancing the 

acquisition of crucial skills required for obtaining emergency medical technician (EMT) 

certification. The focus of this investigation is the Emergency Medical Technician Psychomotor 

Examination, more specifically the Patient Assessment/Management section as detailed in Table 

3. This component of the examination incorporates six subsections: Scene Size-Up, Primary 

Survey/Resuscitation, History Taking, Secondary Assessment, Vital Signs, and Reassessment.  

Table 3 

Emergency Medical Technician Psychomotor Examination, Posttest 

Scale Performance Metrics 

Emergency Medical Technician Psychomotor Examination:  
Patient Assessment/Management 

Scene Size-Up 
Primary Survey/Resuscitation 
History Taking 
Secondary Assessment 
Vital Signs 
Reassessment 

 

In order to address Research Question 2, statistical techniques such as paired samples t-

tests weree employed. These methods facilitate the exploration of any statistically significant 
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differences in learning outcomes attributable to the use of VR in training for EMT exam. 

Research Question 3 

The third research question asked, how do students perceive their experience using VR 

for learning, and comprised two parts: (A) what are students’ perceptions of learning through 

VR, and (B) what role do students perceive VR could have in education? Part A is measured by 

the STEM semantic survey (Table 4) adapted from Knezek and Christensen’s (1998) Teacher’s 

Attitudes Toward Information Technology Questionnaire (see Appendix B for complete 

instrument). Part B is an open-ended question on the posttest: how do you think VR could best 

be used for EMT education? 

Table 4 

Semantic Differential Scale 

To me, VR for learning is: 

1. boring 1 2 3 4 5 interesting 

2. unappealing 1 2 3 4 5 appealing 

3. ordinary 1 2 3 4 5 fascinating 

4. unexciting 1 2 3 4 5 exciting 

5. means nothing 1 2 3 4 5 means a lot  
 

Analysis techniques for Part A of Research Question 3 consist of a paired samples t-test. 

Analysis techniques for Part B of Research Question 3 consist of content analysis to open ended 

question.  

The study applies the unified theory of acceptance and use of technology (UTAUT) 

model to evaluate factors influencing the adoption of innovative technology in the Emergency 

Medical Technician (EMT) program at Navarro College. This model measures performance 

expectancy, measured through four items; self-efficacy, measured through four items; and 
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behavioral intention to use the system, measured through three items. The questionnaire for this 

study was informed by previous scholarly literature. The items were modified to fit this study’s 

unique context and divided into three subsections corresponding to the primary effects of the 

UTAUT model: performance expectancy, self-efficacy, and the behavioral intention to use the 

system. Collectively, these metrics suggest a positive correlation between these factors and 

successful technology adoption in the EMT program. 

The User Perception of XR Technology, which I developed, measures user perception of 

an immersive experience. For the purpose of this study it is expected that the users will have a 

positive impact on perception of virtual reality in the Emergency Medical Technician (EMT) 

program at Navarro College. 

Significance of the Study 

This study is being conducted in order to ascertain whether college students are likely or 

not likely to accept new technologies. Current research on the adoption of innovations will 

benefit from the new insights provided by this study. A unique method of gathering the data may 

also encourage future academics to look into other revelations made as a result of this research 

project.  

Limitations 

A major limitation of this study stems from the restricted extent of student engagement 

with the VR experience. Specifically, the study was constrained by the limited duration in terms 

of total number of minutes, with sessions ranging from 30 minutes to 1 hour, number of sessions, 

limited to one Skills Day, and the total number of weeks of usage, restricted to a single session 

on that Skills Day. Furthermore, the study was conducted with a relatively small sample size (n = 

46), which may limit the generalizability of the findings. This abbreviated exposure and limited 
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sample size could potentially constrain the comprehensive understanding of VR’s impact on 

EMT skill acquisition. Future studies may need to consider a more prolonged and frequent use of 

VR tools to obtain a more thorough insight into their effectiveness. 

The sample size is one of the most significant limitations of this study, making it 

susceptible to threats to its internal validity, such as the testing effect. Another limitation is the 

limited scope of educational content, which is one of the primary challenges with employing 

immersive technology in the classroom—not the cost or accessibility. Without a library of 

content to integrate, the technology will remain limited in its usability. Therefore, more content 

must be developed for immersive technologies. It is recommended that future studies aim for a 

true experimental design that randomizes participants into more than one group in order to 

compare learning design elements and approaches. 

Furthermore, limitations in the existing body of research include the limited exploration 

of virtual reality’s (VR) effectiveness in facilitating learning (Jensen & Konradsen, 2018; 

Radianti et al., 2020). Recent literature reviews indicate that while the number of articles 

investigating learning in immersive VR environments is on the rise, a significant portion of these 

studies tends to focus on primary and non-experimental user evaluations of educational VR tools 

rather than delving into the assessment of learning outcomes and the pedagogical merits of this 

emerging technology (Jensen & Konradsen, 2018; Muller Queiroz et al., 2018; Radianti et al., 

2020). In the fifth chapter of this dissertation, the limitations of the current study are thoroughly 

examined, along with recommendations for future research. 

Definition of Terms 

The following definitions of key terms used in this dissertation are provided to assist 

readers in understanding the interdisciplinary research. The adoption of innovation by college 
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teachers and students was the study’s main focus. 

• Adoption ― The decision to make full use of an innovation (Rogers, 2003, p. 177). 

• Augmented reality (AR) ― Augmenting natural feedback to the operator with 

simulated cues and a form of virtual reality where the participant’s head-mounted display is 

transparent, allowing a clear view of the real world (Milgram, 1994, p. 283). 

• Diffusion ― The process by which an innovation is communicated through certain 

channels over time and among members of a particular social system (Rogers, 2003, p. 5). 

• Early adopter: Respect ― The early adopter is respected by his or her peers, and is 

the embodiment of successful, discrete use of new ideas (Rogers, 2003, p. 283). 

• Early majority adopter: Deliberate ― The early majority may deliberate for some 

time before completely adopting a new idea (Rogers, 2003, p. 284).  

• Extended reality (XR) ― A term referring to all real-and-virtual combined 

environments and human-machine interactions generated by computer technology and wearable 

(Fast-Berglund et al., 2018, p. 32). 

• Innovator: Venturesome ― The salient value of the innovator is venturesomeness, 

due to a desire for the rash, the daring, and the risky (Rogers, 2003, p. 283) 

• Laggard: Traditional ― Laggards tend to be suspicious of innovations and of change 

agents. Their innovation-decision process is relatively lengthy, with adoption and use lagging far 

behind awareness-knowledge of a new idea (Rogers, 2003, p. 284). 

• Late majority adopter: Skeptical ― Innovations are approached with a skeptical and 

cautious air, and the late majority do not adopt until most others in their system have already 

done so (Rogers, 2003, p. 284). 

• Virtual reality (VR) ― a fully immersed digital environment in which a person can 
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immerse themselves in a virtual world through a head-mounted display (HMD) and interact with 

the virtual environment using hand gestures or handheld controllers (Slater & Sanchez-Vives, 

2016). 
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CHAPTER 2 

LITERATURE REVIEW 

Introduction 

Science and technology fields are expeditiously advancing. Although virtual reality 

technology first emerged in 1968 in the form of a head-mounted display created by Ivan 

Sutherland and Bob Sproull (Cooke, 2017), in its present state, it has far exceeded what anyone 

could have imagined. In this new environment, individuals are envisioned to adapt alongside 

these changes resulting in industries having an expectation of a more diversified individual 

encompassing skills such as virtual collaboration skills, creativity, critical thinking skills, and 

problem-solving skills (Davies et al., 2011). Creating autonomous learners who work in an 

adaptable multifaceted environment should be one of the main focuses of educators today. Not 

only focusing on one diacritic skill but equipping learners with an abundance of skills.  

The market size for virtual reality is growing exponentially in the United States and 

globally. Grand View Research (2023) reported that the virtual reality (VR) market exhibited 

significant growth in 2022, with a valuation of $28.41 billion. Projections suggest a compound 

annual growth rate (CAGR) of 13.8% from 2023 to 2030. VR, a technology capable of 

simulating a three-dimensional environment, has emerged as a transformative force across 

various sectors. It contributes to an immersive user experience through devices such as VR 

headsets, glasses, gloves, and bodysuits.  

Compared to 2021, when the virtual reality market was valued at 21.83 billion (Grand 

View Research, 2023). Grand View Research (2023) compares the three different types (head-

mounted displays, gesture-tracking devices, and projectors and display walls) of virtual reality 

and their projected growth from 2022 to 2030, shown in Figure 1. In 2021, head-mounted 
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displays account for the greatest increase with over 60% and are forecasted to preponderate the 

market.  

Figure 1 

Comparison of VR Display 

 
 

Commercial Use of Virtual Reality  

Virtual reality as a digital platform is also increasing its presence in many industry 

sectors as a training tool for automotive, defense, finance, healthcare, emergency services, 

logistics, offshore, and aviation (Nijland, 2020).  Companies such as Rolls-Royce (Rolls-Royce, 

2020), Lufthansa (Sebastian, 2022), ExxonMobil (Daughtry, 2019), JetBlue, Boeing, UPS, 

Walmart (Morris, 2018), Confideo Labs, Best Western, MHI Vestas, Fidelity Investments, 

Bechtel (Creighton, 2018b), Walmart, UPS, Ford Motor Company, Kentucky Fried Chicken 

(Creighton, 2018a). Industries, including automotive and healthcare, are integrating VR, 
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recognizing its operational advantages. For instance, in automotive design, VR provides 

engineers with an early-stage virtual prototype to scrutinize a vehicle’s design and construction 

before transitioning to costly production stages. In the healthcare sector, the emergence of VR 

exposure therapy signals a trend toward adopting advanced technologies for mental health 

treatments. Also, the travel industry utilizes VR to provide potential tourists with virtual tours of 

iconic destinations, bolstering tourism appeal. Figure 2 depicts the growth across six such 

industries showing the most adoption in the commercial sector.  

Figure 2 

Global Virtual Reality Market 

 
 

In the gaming and entertainment industries, VR fosters a highly simulated and engaging 

world for users, demonstrating a transformative influence. However, beyond entertainment, the 

practical application of VR in providing instructional training to professionals such as medical 

workers, field workers, engineers, mechanics, pilots, and defense personnel in various industrial 

sectors has become a significant market growth catalyst. 
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Google made its mark in 2014 with the cost effective, user-friendly viewer known as the 

“Google Cardboard” which was operated in assimilation with smartphones (Lee et al., 2017). As 

the name suggests, this devices is made from cardboard and at $10 it made the device affordable 

and cost effective. Therefore, in collaboration with Google, the New York Times disseminated 

one free device per subscriber in an effort to deliver deeper content (Somaiya, 2015).  

The impact of the Google Cardboard devices was also noted in a study by Tham et al. 

(2018). Their research included 20 college students who explored various cultures through 

Google Cardboard devices. In addition, the researchers tested to see if there was a difference 

between learning in the traditional modality versus immersive learning. They found Google 

Cardboard more beneficial for learning about cultures since it offered new views and promoted a 

deeper understanding of diverse civilizations (Tham et al., 2018). In addition, other businesses 

began to discover the value of integrating VR in various aspects of work, whether for training, 

problem-solving, or collaboration, due to the increased accessibility and surplus of headsets. 

Hilton Hotels is one such industry, out of many, that has made the shift from the 

traditional way of training employees to training through virtual reality. Oculus paired up with 

Hilton to build empathy in the hospitality industry. Through virtual reality, they saw an avenue 

that would allow them to train employees in a revolutionary way, immersing trainees in real-life-

like situations. Hilton stated, “With VR, Hilton can reduce in-class training to 20 min from 4 

hours,” furthermore stating, “after team members went through VR training 87% changed their 

behavior” (Oculus for Business, 2019, para. 3). 

Lowes innovation lab, in 2017, launched a series of virtual reality clinics through their 

Holoroom How To (Allison, 2018). The first training was to teach customers how to tile a 

shower within the virtual reality environment. Allison (2018) states, “Lowe’s Innovation Labs 
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found that customers have about a 40 percent greater retention of steps to complete a DIY project 

when using immersive virtual reality training techniques” (para. 2). The next step was to train 

employees, known as Red Vest, equipping them with deeper knowledge on “greater project 

knowledge, more motivation and increased confidence to help address customer’s window 

fashion needs” (Allison, 2018, para. 3). After visiting ten markets and having more than 400 

employees try the experience, more than 90% of them said that receiving virtual reality training 

will enable them to provide improved customer service (Allison, 2018). 

Koutitas et al. (2021) sought out to seek if augmented and virtual reality would affect 

performance, time on task, accuracy and learning rate in emergency medical services called 

ambulance bus. This training focused two modes and eleven tasks which included locating (1) IV 

supplies, (2) wireless vital sign monitors, (3) Over the counter medications, (4) narcotics safe, (5) 

trauma supplies, (6) bandages, (7) fire extinguisher, (8) oxygen supplies and oxygen regulator 

locations, (9) patient hygiene items, (10) bed sheets, and (11) radio (Koutitas et al., 2020).  

Koutitas et al. (2020) results indicated most cadets preferred AR/VR instruction, and more 

significantly, they felt ready and confident for deployment when they had finished their training, 

training with AR/VR is more effective than traditional training, and it was said that the number 

of repetitions of training sessions, which have been strongly connected with both cognitive and 

physical memory, is a significant factor in the progress as a whole. Additionally, they discovered 

that VR and AR tools improved first responders’ abilities by a ratio of 46% in terms of errors, 

29% in terms of speed, and 36% in terms of overall performance (Koutitas et al., 2020). 

Virtual Reality and Education 

Educational technology has become more affordable and ubiquitous, revolutionizing how 

students interact with educators and acquire knowledge about the world around them (Dunleavy 
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et al., 2009; Huang et al., 2019). The integration of virtual reality into the educational school 

system allows for a plethora of possibilities, including increased learner involvement, greater 

comprehension, increased competency, and learners taking charge of their learning. In addition, 

virtual realities are utilized for enhanced visual and interactive forms of learning, increasing 

learner retention chances. This added contextual layer allows the learners to connect between 

their lives, education, and reality. 

Colleges and other educational institutions are investigating the use of extended reality 

(XR) technologies as supplemental tools to teaching, including virtual reality (VR) and 

augmented reality (AR). Extended reality (XR) comprises VR and AR, and other technologies 

that blend immersive real-world and virtual settings. VR technologies are increasingly being 

sought after by higher education institutions as a means of innovative online teaching and 

learning, although the entertainment and gaming industries still hold the largest market share 

(Wohlgenannt et al., 2020). Unfortunately, one entity that has been missing from the 

conversation is K-12 education. Despite the fact that virtual reality has immense potential and is 

used in every other sector, K -12 education is a sector lacking in virtual reality use which can 

help with learner retention, learner engagement, learners grappling with new concepts, and 

learners making the connection from classroom to the real world. 

As a pedagogical method, computer-aided education is not a recent development, and 

studies examining its effectiveness have been conducted for more than half a century. Ellinger 

and Frankland (1976) discovered that using early computers to teach economic principles yielded 

comparable learning outcomes to traditional didactic approaches such as lectures as early as the 

1970s. One of the most significant contributions of virtual reality to education has been the 

ability to repeatedly practice intricate and onerous activities in a safe setting. 
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Clark (1983) asserted that “media do not influence learning under any conditions” and 

that media were “mere vehicles that deliver instruction but do not influence student achievement 

any more than the truck that delivers our groceries causes changes in our nutrition” (Clark, 1983, 

p. 445). Clark’s perspective challenged the prevailing assumption that media and technology 

inherently improve learning outcomes, sparking a longstanding debate within the field of 

educational technology. Clark argued that media does not influence learning under any 

conditions and that the instructional methods employed within the media determine the 

effectiveness of the learning process. According to Clark, the format of the media, such as text, 

audio, or video, has no impact on learning outcomes. It is important to continue exploring and 

evaluating different media and instructional methods to determine the most effective means of 

promoting learning outcomes. Clark’s work has had a profound impact on the field of 

educational technology and has sparked considerable debate and research on the effectiveness of 

technology in education. Today, as we witness the emergence of new technologies, such as XR 

(extended reality), which have the potential to transform the way we learn, Clark’s work reminds 

us that the effectiveness of educational technology depends on the instructional methods 

employed rather than the media itself. While the specific technologies used in education may 

evolve over time, the core principles of effective instructional design, which Clark championed, 

remain essential to achieving successful learning outcomes. 

In terms of XR technology, while specific technologies may fade in popularity or become 

obsolete over time, the underlying principles and benefits of immersive learning experiences are 

likely to remain relevant. XR technology can provide a simulated learning environment that 

mimics real-world experiences, allowing learners to explore and experiment in a safe and 

controlled environment. This technology can also provide opportunities for active and engaging 



24 

learning experiences that promote motivation and learning outcomes. While Clark discouraged 

media comparison studies, it is essential to evaluate and compare different media and 

instructional methods to determine the most effective means of promoting learning outcomes, 

including the use of XR technology. Additionally, the use of XR to simulate real-world scenarios 

and provide experiential learning opportunities may be a valuable asset in fields such as 

healthcare, engineering, and the sciences, where hands-on experience is critical for skill 

development. By doing so, we can continue to improve instructional design and enhance learning 

outcomes for students. 

In a study by Krokos, Plaisant, and Varshney (2019) the primary aim was to investigate if 

participants learned better in a virtual environment vs. traditional platforms such as desktop 

computers or tablets. Their primary focus was to test and see if VR impacts a person’s 

recollection capacity. The participants were immersed in a “memory palace,” in which they 

recall an object or item by placing it in an illusory physical area. Researchers used spatial 

mnemonic encoding to convey information in this style, which refers to the brain’s capacity to 

arrange ideas and memories in layman’s words spatially. 

Krokos et al. (2019) discovered that using a VR application improved participants’ 

memory capacity by at least 10%. While this figure may appear modest, researchers report that it 

was statistically significant and not due to chance. The ability to envision and observe in an 

immersive environment was vital to this enhancement in memory rates. This occurs because, 

through VR, the engagement provides users a genuine sense of entering a scene and allows them 

to construct their own digitally lived experiences. It is the act of enhancing learning and memory 

by exploiting a person’s innate capacity to detect position of the body, motion, and acceleration. 

Allowing learners to interact through virtual reality allows them to construct new learning 
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and understanding, bringing the objects and subjects being studied to life. Learners are permitted 

to manipulate artifacts with their own hands in the VR-created situated learning environment and 

carefully investigate and experience them (Liou & Chang, 2018). Virtual reality enhances the 

activities in which the learner engages, immersing them in entirely and expanding their attention, 

allowing for various interactions, and ultimately taking responsibility for their education. Liou & 

Chang (2018) reported positive impacts of the VR classroom system on student learning 

performances, with learners showing improved outcomes, motivation, and overall performance 

compared to traditional didactic methods. The VR classroom system is highly regarded by 

students and teachers due to its superior interactive performance, providing an efficient and 

immersive environment for science education. In addition, the system supports learners through 

scenario immersion, execution simulation, and records, enabling teachers to develop effective 

teaching strategies and address individual learning weaknesses. Overall, Liou & Chang’s study 

highlighted the effectiveness and satisfaction associated with the proposed VR classroom system 

in enhancing science education. 

Educational institutions are progressively adopting digital devices to improve teaching 

and learning (Zawacki-Richter & Latchem, 2018). This was observed during the era of 

collaborative learning and when digital learning became widely available online. As a result, 

individuals investigated the possibility for the utilization of developing technologies such as 

virtual learning environments (Boulton et al., 2018; Muñoz-Cristóbal et al., 2017), making it 

possible to connect through the use of devices such as computers (Mason & Bacsich, 1998), and 

portable devices such as a phone (Wang et al., 2012). Virtual reality is the newest pedagogical 

technology to be utilized in education (Prinsloo & Van Deventer, 2017). 

As learners’ digital fluency increases, incorporating prevalent media such as immersive 
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interfaces in virtual reality can help design the learners’ educational experience. Significant 

benefits for educating learners in the VR landscape include improved motivation and retention, a 

high level of interactivity and collaboration for interpersonal development, the promotion of 

active and experiential learning, and leveraged exposure of practical skills to deal with real-

world demands. Therefore, this experience promotes increased brain learning stimulation to 

absorb learning better and emulate the real world, providing learners with an authentic learning 

experience through the use of innovative social communication tools, visualization tools, and 

simulation tools (Chang et al., 2010). 

According to Richtel (2012), increasing reliance on technology has transformed the way 

learners acquire and absorb information stating, there is emerging evidence that regular use of 

technology might impact behavior, particularly in developing brains, due to high stimulation and 

abrupt shifts in attention. The new era of learners with technology readily available at their 

fingertips has shifted the way information is processed. 

Learners have experienced learning in various facets, including portfolio systems, video 

creating platforms, learning management systems, gaming apps, blogs, laptops, smartphones, 

iPads, to name a few. Of all of the technologies incorporated into the classroom, nothing equates 

to implementing virtual reality. “Interactive multimedia, in particular, provides a powerful tool 

for both teachers and learners in the design of environments which enables learner learning” 

(Semple, 2000, p. 21). Educational theories maintain that knowledge is something that is built 

actively through real-world interactive experiences, not something that is passively absorbed.  

Christensen and Knezek (2008) developed a technology implementation measurement 

instrument. According to their research, technology in the classroom is most effective when the 

educators are professionally trained, and the initiative is well supported by the administration. 



27 

Through the sustained use of educational technology, Christensen and Knezek (2008) reported 

significant improvements in student learning and attitudes toward school upon focusing on 

educational technology. According to Christensen and Knezek (2008), education technology is 

defined as an interdisciplinary study that examines the process of analyzing, developing, 

implementing, and evaluating the instructional environment and learning materials with the aim 

of improving teaching and learning. 

Merchant et al. (2014) focused on the effectiveness of virtual reality and what impact it 

has on student learning outcomes and found “games (FEM = 0.77; REM = 0.51), simulations  

(FEM = 0.38; REM = 0.41), and virtual worlds (FEM = 0.36; REM = 0.41) were effective in 

improving learning outcome gains” (p. 29). In addition, results from the study showed that 

“Eight of the studies (62%) showed statistically significant positive effects (i.e., game-based 

instruction increased learning outcome gains” (Merchant et al., 2014, p. 34). 

According to another study, Chen et al. (2012) sustained that learning through virtual 

reality “makes their learning become much more interesting, amazing and motivating. It provides 

students with a vivid, rich, varied and realistic learning environment. Students are changed into 

real participators in the virtual environment” (pp. 1217-1218). In research conducted by Chen et 

al. (2007), the findings for the pre-test and post-test with the usage of virtual reality were 

statistically significant; nonetheless, it supported the hypothesis that virtual reality could assist 

students to develop a better grasp of astronomy. 

Technology integration into the educational system offers an endless amount of 

possibilities. With the integration of virtual reality, the possibilities increase exponentially. 

Virtual reality brings subjects to life. Engaging in the activities in immersive environments 

requires students to become active participants as they move around and engage in the activities. 
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Within the virtual environment, students turn and look in every direction, move around, use their 

arms, legs, heads, neck, eyes, and so much more. Madathil et al. (2017) attributed the potential of 

virtual reality to “reduce costs, allow students to interact with unobservable phenomena, increase 

perceived learning outcomes, and increase student engagement” (p. 8). 

Virtual Reality in Industry 

Historically, virtual reality has been integrated into many industries, which affirmed the 

effectiveness it has on optimizing practical and technical expertise within fields including control 

of an aircraft (Wang et al., 2019), art (Huang et al., 2019), chemistry (Isabwe et al., 2018), 

operation of an excavator (Sekizuka et al., 2019), sports (Gómez-García et al., 2018), medicine 

(Mazurek et al., 2019), forklift operator (Lustosa et al., 2018) and engineering (Liarokapis et al., 

2004). Aviation and military forces are two industries that have reaped the benefits of virtual 

reality. Virtual reality has been developed and integrated into these industries as a training 

mechanism for soldiers and, respectively, flight simulators for pilots. Lele (2011) emphasized the 

significance of virtual reality technology in military training. Training in a virtual reality 

environment allows minimum exposure to potentially perilous circumstances in a safe setting, 

like running into a fire (Backlund et al., 2007; Conges et al., 2020) and explosions and natural 

disasters (Li et al., 2017) for firefighters. 

Virtual reality drastically reduces the cost of training soldiers and pilots and allows for a 

plethora of scenarios to take place in a safe environment. Virtual reality technology also enables 

trainees to learn in the privacy of their own homes or where they are most comfortable. In 

addition, trainees are able to test multiple actions in controlled environments, better preparing 

them for the real-world experience. Furthermore, reaffirming the importance of virtual reality in 

military training throughout the world, a 2003 Hague report by the Defense Technical 
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Information Center (2003), Virtual Reality: State of Military Research and Applications in 

Member Countries, stated, “The key to the effectiveness of virtual reality for military purpose is 

the man-machine interface or human-computer interaction. Military personnel must be able to 

perform their tasks and missions using VR sensory display devices and response devices” (p. T-

2). Since these industries have seen success through the integration of virtual reality, it is further 

evidence that virtual reality can enhance the educational industry the same.  

Immersive Learning 

Traditional learning is swiftly becoming outdated. As learners embrace new technologies 

faster than their teachers, it is a challenge for teachers to remain relevant. A new generation of 

learners requires immersive, interactive, and hands-on teaching methods that appeal to them 

directly. “VR eliminates the traditional separation between user and machine, providing more 

direct and intuitive interaction with information” (Bricken & Byrne, 1993, p. 199). Learners who 

are gamers and utilize such platforms may find it challenging to learn in the traditional 

classroom. Therefore, implementing virtual reality, learners “can learn in a quick and happy 

mode by playing in the virtual environments” (Pan et al., 2006, p. 20). Virtual reality “allows a 

new type of learning that better meets the needs of the 21st-century learner who wants 

entertainment, interactivity, participation, and manipulation of objects” (Elmqaddem, 2019, p. 

235). Subject areas that were once difficult to understand, now with the use of “these 

applications show that VLE [virtual learning environments] can be means of enhancing, 

motivating and stimulating learners’ understanding of certain events, especially those for which 

the traditional notion of instructional learning have proven inappropriate or difficult” (Pan et al., 

2006, p. 25).  

Other “studies have shown that immersion in a digital environment can enhance 
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education in at least three ways: by allowing multiple perspectives, situated learning, and 

transfer” (Dede, 2009). Situated learning happens when learners are placed in that environment 

or situation and can learn how to maneuver through the situation at hand. Unfortunately, situated 

learning is not feasible for all learners or classrooms. Research of this enhanced technology helps 

us understand “the potential advantage of immersive interfaces for situated learning [such as] … 

their simulation of real-world problems and contexts that learners must attain only [through] 

near-transfer to achieve preparation for future learning” (Dede, 2009). That “immersion may 

enhance transfer through simulation of the real world” (Dede, 2009). What the integration of 

virtual reality does is allow “immersive interfaces [to] … draw on the power of situated learning 

by enabling digital simulations of authentic problem-solving communities in which learners 

interact with other virtual entities (both participants and computer-based agents) who have varied 

levels of skills” (Dede, 2009).   

“Studies have demonstrated that immersion in a digital environment can significantly 

enhance education through multiple perspectives, situated learning, and transfer” (Dede, 2009, p. 

66). Situated learning occurs when learners are immersed in a specific environment or situation, 

equipping them with the ability to navigate through the situation effectively. However, not all 

learners or classrooms can feasibly implement situated learning. According to Dede (2009), the 

use of immersive interfaces for situated learning, such as the simulation of real-world problems 

and contexts, learners can achieve preparation for future learning only through near-transfer. 

Furthermore, “immersion could enhance transfer by effectively simulating the real world” (Dede, 

2009, p. 67). The integration of virtual reality allows immersive interfaces to draw on the power 

of situated learning by enabling digital simulations of authentic problem-solving communities. In 

these communities, learners can interact with other virtual entities, both participants and 
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computer-based agents, who possess varied skill levels (Dede, 2009). 

Research on the potential positive side effects of virtual reality technology, when 

implemented correctly, has shown to “reduce the cognitive load for learners while increasing 

motivation and interest towards the course material” (Adžgauskaitė et al., 2020, p. 280). In 

addition, some of the benefits of integrating virtual reality are that virtual reality “offers 

experiential learning opportunities that help students engage concepts and challenges in 

personalized educational environments” (Adžgauskaitė et al., 2020, p. 280). Adžgauskaitė et al. 

(2020) go on to further state that “the key benefit of adopting VR’s experiential learning 

capabilities is associated with the VR environment affordances in offering accommodating, 

entertaining and stimulating environments” (p. 280).  

Experiential Learning 

“Learning is the process whereby knowledge is created through the transformation of 

experience” (Kolb, 1984, p. 38). Learning by doing, rather learning through experience, is the 

basis of the theory of experiential learning. Kolb’s work on the experiential learning cycle is one 

of the most well-known learning strategies. The cycle is divided into four stages concrete 

experience, observations, and reflections, the formulation of abstract ideas and generalizations, 

and the testing of concept implication in novel contexts (as shown in Figure 3). 

The experiential learning cycle is further subdivided into two modes: attaining experience 

(abstract conceptualization and concrete experience) and transforming experience (active 

experimentation and reflective observation). As defined by Kolb (1984), transformational 

learning is the process of transforming experience into knowledge, and for optimal learning to 

occur, it is best to walk through each stage rather than entering it at any stage. In schools where 

virtual reality is integrated, students have the opportunity to learn through experience, by doing 
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and interacting with technology. Eyler (2002) emphasized the significance of experiential 

education for enhancing self-concept and self-fulfillment and promoting continual learning 

motivation through self-concept enhancement and self-fulfillment.  

Figure 3 

Experiential Learning Cycle 

 
 

Aiello et al. (2012) undertook a study to better understand virtual reality as a 

supplemental tool for the teaching-learning process in order to improve students’ experiential 

learning. According to this study, the virtual reality environment is structured as a sensory-motor 

interaction with the world, with the organ acting as a mediator in the process. The sense and 

vision organs and the kinesthetic structure generate knowledge; nevertheless, immersion in a 

virtual world allows one to harness this capacity to facilitate learning in the long run.  

Furthermore, like the actual world, digital reality allows for complete body contact, allowing 

users to perceive the environment through perceptual learning. The experience component is one 

of the phases in a system that leads to the abstract understanding of the world. It has been 
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suggested that virtual reality is one of the learning techniques that should be considered in 

instructional innovations that utilize interactive worlds (Aiello et al., 2012) based on the clarity 

of the engagement function in Kolb and Fry’s sensory-motor model (Kolb & Fry, 1975). Thus, in 

this perspective of learning, it is clear that systems that generate virtual worlds originate in 

classroom exercises to support learning and employ experimental ways in which sensory abilities 

and body behavior communicate in favor of cognitive processes (Dede, 2009; Merchant et al., 

2014). Furthermore, this study indicates that virtual reality provides a wide variety of sensory-

motor engagement, which aids in students’ experiential learning (Aiello et al., 2012). 

According to Hsiao (2021), experiential education was envisioned as a means for 

students to practice, experience, and reflect on the meaning of life. With immersive learning, the 

educator’s job shifts from providing knowledge to providing spaces for discovery. This might 

involve virtual field excursions across the world, job discovery, and high-tech training in a 

variety of fields. Experiential learning via immersive technology will cater to the visual, aural, 

tactile, and kinesthetic learner’s demands. Falloon (2019) postulated that experiential education 

might improve general students’ learning motivation and learning efficacy. It will increase their 

creativity, excitement, involvement, and practical knowledge. 

Another research reviewed by Alhalabi (2016) attempts to investigate the use of virtual 

reality in assisting engineering students to learn via experience in order to improve their 

academic performance. According to the findings of this study, this technique allows students to 

encounter experiences they would not have had in the real world owing to variables such as risk, 

excessive expense, and inconvenient times. The virtual reality approach integrates imagination 

with reality by constructing virtual environments that emulate reality, evolve, and communicate 

with learners—furthermore, their success rate skyrockets when pupils use a virtual reality 
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environment. There are several virtual reality apps on the market, the majority of which may be 

used in education and technology to improve students’ learning experience (Alhalabi, 2016). 

Review of Research: Faculty Use of Technology 

Higher education institutions today are faced with increasing expectations from society 

and students across all disciplines that technology plays a pivotal role in the learning process. 

However, according to those who oppose its use, there is no discernible difference in learning 

when technology is incorporated into the educational process. Further, proponents assert that 

technology will quell opponents of higher education by making the university more 

approachable, economical, and efficient. Those who are skeptical of these statements believe that 

most of the research literature, as well as much of what passes for review of the efficacy of 

technology-based learning materials, is of little utility. 

Through faculty adoption and innovation of technology will students see their path? The 

debate over how best to employ technology in the classroom, despite the fact that it is not a 

comprehensive solution, has recently influenced discussions about higher education. There are 

many opportunities and difficulties for schools as a result of the rapid and ongoing speed of 

technological progress (Keengwe, 2015). The use of technology in the classroom undoubtedly 

has the potential to improve the organization of the classroom, the efficiency of the lesson plans, 

and the attention and communication of the students as a whole (Mustafina, 2016). However, 

rather than statistics showing how teaching would be better from the students’ perspective, 

instructors frequently base their decisions on their own experiences when deciding how to apply 

technology techniques (Abdelmalak, 2015). There is a critical need for improvements in faculty 

members’ attitudes, excitement, and readiness to integrate technological resources into their 

pedagogical approaches. 
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For many decades there has been resistance from faculty to integrate technology into 

their curriculum. Even though in many industry sectors we see a massive shift from the 

traditional modalities of training employees to a revolutionized way of training. Doctors, pilots, 

flight attendants all train through enhanced learning modalities. However, in higher education 

institutions, the expectations are rarely applied to the faculty. The tools used by educators in the 

21st century are largely the same as those used by their predecessors (Cuban, 2001). Information 

technology’s impact on a wide variety of various institutional operations and functions has 

presented higher education with sudden and unprecedented challenges. Higher educational 

institutions have been forced by these difficulties to develop innovative solutions that contradict 

many of the ingrained ideas about how instruction ought to be carried out. Additionally, 

teachers’ uses of technology are rarely connected to the student learning outcomes they are 

required to sustain, in contrast to other professions where the value of technology is assessed by 

comparing the results to the desired outcomes (Lawless & Pellegrino, 2007). Higher educational 

institutions need to shift perspectives and stop considering technology as an additional teaching 

tool. Instead, it needs to be considered as a necessity for significant performance outcomes, the 

same as it is in other professions. Therefore, efficient use of technology is a prerequisite for 

effective education. 

Technology Integration Model: Diffusion of Innovation Theory 

Gabriel Tarde, a French sociologist, presented the diffusion of innovation theory in 1903 

and sketched the first S-shaped diffusion curve. Ryan and Gross (1943) then established the 

adopter categories that were eventually utilized in the current theory made known by Everett 

Rogers. Additionally, Katz (1957) is credited with developing the concepts of opinion leaders, 

opinion followers, and how the media interacts to affect these two categories. Diffusion is 
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described by Rogers (2003) as “the process by which an innovation is communicated through 

certain channels over time among the members of a social system” (p. 5). Stakeholders in the 

social system decide on their adoption of the innovation as it is disseminated. 

Figure 4 

Diffusion of Innovation Bell Curve and Adopter Category 

 
 

The diffusion of innovation theory is frequently recognized as an effective change model 

for managing technological invention, where the innovation itself is altered and presented in 

ways that satisfy the needs of all levels of users. In addition, the significance of networking 

among peers and communication during the adoption process is also emphasized. The adoption 

of new technology by individuals is referred to as the spread of innovation. Rogers (2003) 

described this procedure and emphasized that, in most circumstances, the first few people to 

adopt the new thought are receptive to it. A critical mass develops as more and more individuals 

become receptive to it as these early innovators promote awareness of this innovation. The new 

concept or product gradually spreads throughout the educational institution until a saturation 

threshold is reached. According to Rogers (2003), innovation adopters can be divided into five 
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groups: (1) innovators, (2) early adopters, (3) early majority, (4) late majority, and (5) laggards. 

Non-adopters are occasionally added as the sixth group if needed. The bell-shaped curve in 

Figure 4 shows the initial five classifications. Normal bell-curve is relatively comparable to 

Rogers’ projected percentages for each category. 

Rogers (2003) goes on to expand on each level of adoption and their characteristics 

shown in Table 5. Successive researchers offer more thorough descriptions. According to this 

approach, the objective is to streamline innovation to fit the demands of each of the five 

categories of adopters rather than reclassifying individuals into one of the five types of adopters. 

Table 5 

Characteristics of Rogers’ Five Categories of Innovation Adopters 

Adoption 
Stage Characteristics 

Innovators 

Technology enthusiasts 
Require the shortest adoption period of all of the categories 
Venturesome, risk takers 
Understand and apply complex technical knowledge to cope with a high degree of 
uncertainty 
Appreciate technology for its own sake 
Motivated by idea of being a change agent 
Gatekeepers for the next group of adopters 
Recruit to be peer educators 

Early 
Adopters 

Visionaries 
Serve as the opinion leaders 
Have a natural desire to be trend setters 
Serve as role models within their social systems, respected by peers, successful 
Want to revolutionize competitive rules in their industry (looking to be the first) 
Attracted by high-risk and high-reward projects (like adventure) 
Not necessarily cost sensitive (don’t mind spending big) 
Provide excellent tester subjects to trial innovations 

Early 
Majority 

Pragmatists 
Interact frequently with peers (deliberately making contact to remain relevant in field) 
Serve as opinion leaders later on in the process 

(table continues) 
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Adoption 
Stage Characteristics 

 

Comfortable with the idea evolutionary changes in practice, in order to gain 
productivity enhancements 
Want proven applications, reliable service 
Do not like complexity 
Buy online with a reference from trusted colleague in same industry 
Want to pick the same proven technology solution as others (non-risk takers) 
Prudent (staying within budget parameters) 
Make slow, steady progress, need simple user friendly training 

Later 
Majority 

Conservatives 
Respond to peer pressure 
Respond to economic necessity 
Skeptical, cautious 
Very cost sensitive 
Require bullet-proof solutions 
Motivated only by need to keep up with competitors or proven trends in their industry 
Rely on single, trusted advisor 
Easily influenced by laggards 

Laggards 

Skeptics 
Isolated from opinion leaders 
Point of reference is in the past (why fix it if it’s not broken) 
Suspicious of innovations, lengthy process, limited resources, traditional 
Maintain status quo 
See technology as a hinderance 
Investing in technology only when there are no better alternatives 

 

Theoretical Framework 

Technology Acceptance Model (TAM) 

One of the most influential models (Figure 5) for understanding how information 

technology behavior is accepted is the technology acceptance model (TAM), which also plays a 

role in identifying the driving forces behind information technology adoption (Venkatesh & 

Davis, 2000). 

To pinpoint the conceptual framework behind a person’s attitude toward utilizing 

technology in various organizational situations, Davis (1986) researched a broad scope of 
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literature on technology adoption. The TAM model’s primary objective is to establish a 

framework for determining how external factors affect internal beliefs, attitudes, and intentions.   

Figure 5 

Technology Acceptance Model (TAM) 

 
 

The TAM model contends that the perceived usefulness and perceived ease of use of information 

technology have been the main factors influencing its adoption in any organization.According to 

Davis (1986), users’ attitudes toward particular systems depend on two key assumptions: 

perceived usefulness (PU) and perceived ease of use (PEOU). Davis (1989) defines PU as “the 

degree to which a person believes that using a particular system would enhance his or her job 

performance” (Davis, 1989, p. 320). Perceived usefulness is a person’s perception of a system’s 

utility and how much they think using it would enhance their ability to execute their job. 

Conversely, perceived ease of use (PEOU), according to Davis (1989) is “the degree to which a 

person believes that using a particular system would be free of effort” (Davis, 1989, p. 320). The 

original TAM model’s structure for perceived usefulness and usability was integrated into the 

UTAUT model using performance and effort expectancy. 

SAMR Model  

Transformation from the traditional classroom into a smart classroom through technology 

integration has been an in-depth topic of discussion among many levels of educators. Many 
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theories exist for the successful integration of technology into the classroom, from learning the 

most prevalent, to the focus on communication (CMC, computer-mediated communication), to 

the transmission model, to computer assisted language learning (CALL), to Paget’s 

constructivism theory. Another theory, one which we will focus on for our purpose, is 

Puentadura’s SAMR framework. SAMR incorporates several progressions levels allowing 

teachers to assess whether technology is being integrated. This transformative model enables 

teachers to critically evaluate technology use in their curriculum and gain a deep understanding 

of whether technology is truly transformative. 

The SAMR levels are depicted as a ladder in Figure 6, demonstrating an upward 

progression from basic to more sophisticated stages. This illustrative ladder represents an 

educational pathway guiding the integration of technology into the learning process. This four-

level approach to technology integration encourages educators to select, implement, and assess 

technology and its implications in K-12 education. 

Figure 6 

SAMR Model 
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Note. Adapted from Puentedura’s Weblog (http://www.hippasus.com/rrpweblog) 

At the initial level of the SAMR model, Substitution, technology serves as a direct tool 

substitute with no significant change to the teaching method. This phase paves the way for 

digitizing traditional teaching elements, such as lectures (Puentedura, 2014). As suggested by 

Puentadura, the journey of adopting technology often commences with a replacement phase, 

enabling educators to acquaint themselves with novel tools (2014). 

Ascending the model to the Augmentation stage, technology retains its role as a 

substitute, yet it introduces functional enhancements that augment the learning process. 

Puentadura states that augmentation is the phase where technology provides effective 

enhancement to conventional methods of teaching (2014). Here, despite the similarity of tasks, 

digital tools supplement the process with features such as immediate feedback and multimedia 

incorporation (Puentedura, 2014). 

Progressing further to the Modification level, technology is utilized to significantly 

redesign instructional methodologies. As per Puentadura, modification empowers technology 

implementation in a manner that reshapes the task, giving rise to a novel learning approach 

(2014). This transformation allows learners to engage more interactively and collaboratively. 

The role of the educator transforms into that of a facilitator, fostering learner-centered 

environments. However, this transformation is subject to criticism for being overly optimistic, 

with critics suggesting that technology cannot entirely alter pedagogical dynamics (Hamilton et 

al., 2016). 

Finally, at the Redefinition level, technology catalyzes a paradigm shift, enabling the 

creation of tasks previously deemed impossible. Puentadura opines that redefinition allows 

technology to forge new tasks that were hitherto inconceivable (2014). Here, students have the 

opportunity to participate in innovative projects, promoting a globally connected learning 

http://www.hippasus.com/rrpweblog
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environment. Yet, critics have contended that not all tasks require such high-level technology 

integration for effective learning outcomes (Hamilton et al., 2016). 

As per Puentadura’s perspective, educators should strive to ascend the ladder of the 

SAMR model progressively, from substitution to redefinition (2014). However, critics argue that 

this model can be somewhat prescriptive, potentially leading to inappropriate technology 

integration if followed without due consideration to context and learning goals (Hamilton et al., 

2016). 

Each stage in the SAMR framework provides educators with specific examples, thereby 

assisting in the effective incorporation of technology in their teaching methodologies. This 

framework enables the transition towards a more transformative, technology-enabled learning 

experience, fostering an engaging and inclusive educational environment (Puentedura, 2014). 

The SAMR model thus provides educators with an approach to seamlessly integrate technology 

into their curriculum, transforming instruction from traditional methods to a digitally enhanced 

classroom. With each level, the integration of technology intensifies, transitioning from 

enhancement to transformation (Puentadura, 2014). 
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CHAPTER 3 

METHODOLOGY 

Extended Reality (XR) Lab 

The Extended Reality (XR) laboratory at Navarro College in Waxahachie, Texas 

represents a progressive approach to integrating immersive technology into the educational 

experience, specifically within the Fire Academy, Emergency Medical Services (EMS), and 

Allied Health programs. As illustrated in Table 6, a series of methodical steps were taken to 

ensure the successful implementation of the XR Lab. 

Table 6 

Steps to Design a VR Lab 

Step Description 

Selection 
of Team 

The pedagogy expert (faculty) was identified and onboarded. 
The grants decision maker for funding support was selected. 
Industry expert(s) and partner(s) were identified and engaged. 
Student/trainee/users were recruited, if feasible. 
An IT expert, preferably a VR enthusiast, was added to the team. 

Hardware  

The process of selecting the appropriate hardware was challenging due to several factors 
that needed consideration. One of the key considerations was ensuring that the selected 
devices would be user-friendly and easy to use for the end users of the VR Lab. 
The team extensively deliberated and evaluated different hardware options, weighing the 
pros and cons of each. Two devices were shortlisted as potential options, and the team 
engaged in a back-and-forth discussion to determine the best choice. The team also selected 
specialty laptops that were specifically chosen to support the demanding requirements of the 
VR Lab, including powerful graphics processing capabilities and sufficient storage capacity. 
After careful consideration, the team ultimately decided to go with the Meta Quest Pro as 
the chosen hardware solution for the VR Lab. 
The decision to select the Meta Quest Pro was based on several factors, including its future 
use potential, ease of use for the end users, and compatibility with content developers. The 
Meta Quest Pro devices were procured and seamlessly integrated into the VR Lab 
infrastructure. 
The selected hardware proved to be a suitable choice, meeting the team’s requirements and 
aligning with their vision for the immersive educational experience offered by the VR Lab. 
By selecting the Meta Quest Pro as the hardware solution, the VR Lab ensured that they had 
devices that were user-friendly, compatible with content developers, and had future growth 
potential. The thorough vetting process and consideration of various components resulted in 
the successful integration of the selected hardware into the VR Lab. 

(table continues) 



44 

Step Description 

Software  

A comprehensive evaluation was initially conducted to select suitable off-the-shelf software 
for the VR Lab. However, it was determined that the available off-the-shelf options did not 
align with the team’s vision and requirements for custom content creation. 
The idea of creating custom content was presented to the team as an alternative approach. 
Initially, this idea was shelved due to various considerations. 
After further research and deliberation, the team reached a consensus to pursue the 
development of custom content. It was decided to collaborate with From The Future, a 
content development company located in North Texas. 
The collaboration with From The Future was established to create and develop custom 
software content specifically tailored to meet the unique needs and vision of the VR Lab. 
The custom software content, developed in partnership with From The Future, was 
successfully implemented and configured for use in the VR Lab, aligning with the team’s 
original vision and requirements. 
By choosing the path of custom content creation in collaboration with From The Future, the 
VR Lab was able to achieve its goal of having software that precisely catered to their 
specific needs and provided an immersive and tailored educational experience for the users. 

Space Suitable space for the VR Lab was identified and secured in a timely manner. The required 
hardware was ordered based on the space specifications. 

Faculty 
Early collaboration with subject matter experts (directors, faculty, coordinators) was 
established. Subject matter experts were engaged to gain a deep understanding of their 
curricular needs. Ongoing communication and coordination with faculty was maintained. 

Curriculum 
Redesign 

The specific area for XR technology integration in the curriculum was identified from the 
inception of this project. Collaborative efforts with subject matter experts were undertaken 
to redesign the curriculum. 
The curriculum was updated to incorporate the use of VR technology effectively. 

Faculty 
Training 

Subject matter experts received specialized training on the selected hardware and software. 
Training sessions were conducted to familiarize faculty with the devices and software. 

Pilot Study 
The curriculum redesign process was completed. Faculty began utilizing the devices and 
incorporating the technologies into their teaching methods. Data collection and assessment 
of the pilot study commenced. 

 

The primary focus of the XR Lab is to enable a wide array of learning experiences. It 

aims to provide an environment for both single-user and multi-user learning scenarios within 

virtual environments, utilizing the potential of head-mounted displays (HMDs). In addition, the 

design of this laboratory provides the opportunity for faculty members to integrate XR 

technology into their curriculum efficiently, with the aim of augmenting traditional classroom 

pedagogy through the provision of immersive, hands-on experiences. 

Within this facility, students are exposed to the current developments in XR technology, 

providing valuable experience with the tools and methodologies that have the potential to 
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revolutionize various fields of study. In addition, the design of the learning environment is 

adaptive, capable of accommodating class sizes ranging from 8 to 30 students. Therefore, this 

aims to ensure that each participant receives appropriate attention and support, enhancing the 

probability of successful outcomes. 

This inquiry-based environment strives to provide a comprehensive learning experience, 

intertwining the latest technological developments with their practical applications. The goal is 

to furnish students at Navarro College with the necessary skills and knowledge to thrive in 

dynamic fields such as the Fire Academy, EMS, and Allied Health professions. In theory, the 

completion of these programs should yield graduates who are well-equipped to navigate their 

respective professional environments, thereby contributing positively to the safety, health, and 

well-being of their communities. 

Virtual Reality 

In the summer and fall of 2022, a critique of head-mounted displays revealed Meta Quest 

2 and Meta Quest Pro to be the most optimal choices for the XR lab. A list of the head-mounted 

displays that were evaluated for the XR lab is shown in Table 7. 

Amidst the plethora of options available in today’s market, the Meta Quest Pro stood out 

as the most adaptable, industry-leading, and intuitive HMD for the XR lab. The selection of the 

Meta Quest Pro hinged on its wide-ranging capabilities, catering to both current and prospective 

use cases, and its prowess in facilitating mixed reality experiences. The Meta Quest Pro’s 

extensive array of features and versatility renders it the quintessential choice for the XR lab, as it 

effortlessly integrates with diverse applications, educational tools, and immersive experiences. 

This adaptability ensures that the XR lab stays ahead of the curve in terms of emerging 

technology and continues to offer students valuable, up-to-date learning opportunities. 
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Table 7 

Head-Mounted Displays Evaluated for XR Lab 

Head-Mounted Display Features Evaluation 

HTC VIVE Focus 3 

• Dual microphones with echo cancellation 
• 2x Dual driver with patented directional speaker design 
• Hi-Res Certified 3.5mm audio jack output 
• Qualcomm® Snapdragon™ XR2 
• 128 GB / 8 GB with support up to 2TB microSD 
• 2x USB 3.2 Gen-1 Type-C peripheral ports (External USB-C port supports USB OTG) 
• Bluetooth 5.2 + BLE 
• Wi-Fi 6 
• 4x Tracking cameras 
• Sensor: 
• G-sensor 
• Gyroscope 
• Proximity sensor 
• Hall sensors on Trigger and Grip buttons 
• Capacitive sensors on the Trigger, Joystick, and Thumb-rest area 
• G-Sensor 
• Gyroscope 
• Battery: 
• Integrated rechargeable battery (charged via USB-C 

Despite its promising specifications on 
paper, the head-mounted display didn’t 
meet expectations when put to the test. Its 
user-unfriendliness, coupled with persistent 
connectivity problems, significantly 
hindered the effective use of the device. 

HTC VIVE Focus Plus 

• Dual AMOLED 3.5” diagonal 
• 1440 x 1600 pixels per eye (2880 x 1600 pixels combined), 615 PPI 
• Qualcomm® Snapdragon™ 835 
• RAM:4GB / ROM:32GB 
• MicroSD Slot x 1 with support up to 2TB 
• 6DoF inside-out HMD / 6DoF controller 
• Refresh rate: 75Hz 
• FOV: 110° 

While the head-mounted display initially 
seemed a front-runner based on its 
specifications, its actual performance 
during demonstration was underwhelming. 
Recurring issues such as inconsistent 
connectivity and limited software 
availability were among the main 
grievances raised. 

(table continues) 
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Head-Mounted Display Features Evaluation 

 

• Built-in speakers + 3.5mm headphone jack 
• Microphone x 2 with noise cancellation 
• Built-in rechargeable battery (up to 3 hours* of active use time) 
• Chirp SonicTrack™ 6DoF ultrasonic + IMU fusion tracking 
• Trackpad, Trigger, Grip button, Menu button, VIVE button 
• Trackpad, Trigger, Grip button, Menu button, VIVE button 

 

PICO Neo 3 EYE 

• Display: 4K 
• Refresh rate: 72/90Hz 
• Lens & FOV: Fresnel 98° 
• CPU: Qualcomm Snapdragon XR2 
• Weight: 395g(w/o Band), 620g(total) 
• Storage (ROM): 256GB 
• Storage (RAM): 6GB 
• Tracking: Inside-Out 6DoF 
• Controller: Two, 6DoF 
• Content: Pico Digital Platform 
• External camera: Four mono fisheye cameras 

Initially, this option was our second 
preference during the project’s inception. 
However, as we delved deeper and 
gathered more information, we deviated 
from this choice due to its associated 
affiliations. 

Varjo Aero 

• Eye-tracking  (200 Hz) 
• Positional tracking 
• Ergonomic design 
• Automatic IPD (Interpupillary distance) 
• Active cooling 
• Refresh rate of 90 Hz frame rate 
• Security and privacy (offline option available) 
• Field of view is 115° horizontal and 134° at 12 mm diagonal eye relief 
• No annual software subscription 

 

Varjo XR3 

• Only human-eye resolution (over 70 PPD) 
• Mixed reality 
• Widest field of view (115 degrees) 
• Most naturally immersive mixed reality experience 
• Use hands naturally 

 

(table continues) 
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Head-Mounted Display Features Evaluation 

 

• Eye-tracking (200 Hz) 
• Positional tracking 
• Ergonomic design 
• Automatic IPD (Interpupillary distance) 
• Active cooling 
• Refresh rate of 90 Hz frame rate 
• Security and privacy (offline option available) 
• Field of view is 115° horizontal 

 

Meta Quest 2 

• Hardware: PC optional 
• Tracking: Six degrees of freedom 
• Controllers: Redesigned touch controllers 
• Head strap: Soft strap 
• Optics: 
• Fast-switch lcd display 
• 1832 x 1920 resolution per eye 
• 60, 72, 90 hz refresh rate supported 
• Glasses compatible 
• Sound: Positional audio: 
• Storage: 128gb | 256gb 

Following the amendments implemented in 
Meta’s policy, a reevaluation of these 
devices was undertaken. The decision was 
ultimately swayed towards an alternative 
device, primarily due to its broader range 
of usability prospects and versatility. 

Meta Quest Pro 

• Premium comfort: ergonomic 
• Transformative mixed reality:  
• Full-color mixed reality 
• Resolution 4X higher compared to Quest 2 
• Work, create and collaborate in the virtual world while staying present in the physical world 
• Natural expression: Real-time expression tracking allows your avatar to mimic your facial expression. Smiles, 

eyebrow raises, winks, and all. 
• Meta quest touch pro controllers:  
• 3 cameras and a  
• Snapdragon 662 mobile processor per controller 
• 360-degree range of motion in virtual space 
• Trutouch haptic feedback   

The selected device for the laboratory was 
determined with careful consideration. Its 
vast potential for a multitude of future 
applications, coupled with its capacity for 
mixed reality, rendered it the optimal 
choice for this extended reality (XR) lab. 

(table continues) 
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Head-Mounted Display Features Evaluation 

 

• Precision pinch create a more intuitive VR feel 
• Up to 8 hours of controller battery life 
• Next-generation optics 
• Better visual clarity, optical stack increased by over 40% compared to Quest 2  
• Advanced VR LCD display technology  
• 1.3x larger color gamut 
• High-performance hardware:  
• 10 advanced VR/MR sensors 
• Spatial audio 
• 256GB storage 
• 12GB RAM  
• Snapdragon XR2+ processor  
• Backward compatibility: Meta Quest 2 app accessible (able to enjoy all your favorite games, entertainment apps, 

and more) 
• Multi-tasking made easy:  
• Pop opens multiple resizable screens 
• Work on new ideas 
• Stream your feeds 
• Message with friends 
• Multitasking 
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The chosen HMD, the Meta Quest Pro, is a standalone, non-tethered device. This design 

was deliberately selected for its ease of mobility and use, allowing students to engage with the 

virtual environment unfettered by cumbersome cables or connections. The untethered nature of 

the Meta Quest Pro fosters a more enveloping and interactive experience, as students can freely 

traverse and navigate the virtual space without any physical limitations. 

By incorporating the Meta Quest Pro into the XR lab, we ensure that our students have 

access to the most innovative and user-friendly technology in the realm of extended reality. This 

dedication to supplying top-tier equipment and experiences will embolden our students to thrive 

in their academic pursuits and future careers, priming them for success in an increasingly 

technology-dependent world. 

Augmented Reality 

Augmented reality (AR) was also selected for the XR lab. In augmented reality, virtual 

objects are superimposed over real-world views that users interact with via mobile devices or AR 

lenses (Azuma et al., 2001). Augmented reality devices were selected in the form of laptops with 

a unique stereoscopic display as shown in Figure 7. 

The unique feature offered by zSpace is known as stereoscopic vision but that is not the 

only function of the device. Kinesthetic learning is another feature this device offers, as learners 

intrinsically move their heads and wrists as they pick up, examine, and interact with virtual items 

thanks to built-in tracking and a stylus handled like a pen. Information retention and recall are 

supported when tactile learning combines mobility, assessment, and deductive reasoning in a 

unique learning environment. This device functions as a normal laptop with the latest operating 

system and can be used for all other day-to-day activities. This platform generates distinct left 

and right views required for stereoscopic vision with computer graphics. Furthermore, it occurs 
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in real-time, allowing any scene’s perspective to be generated instantly. Users can intuitively 

explore the 3D objects by moving their bodies or manually interacting with the zSpace stylus. As 

a result, there is a sense of involvement with the natural, spatial realism of the recreated 

computer graphic scene. When compared to traditional 2D computer graphics, this spatial 

realism provides a vastly superior visual experience for understanding the structure of objects 

and scenes. 

Figure 7 

Augmented Reality zSpace Device 
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Content Development 

From the Future (FTF, https://ftfvr.com/) played a pivotal role in creating the custom VR 

content for our EMT program at Navarro College. Their tasks spanned developing the VR 

software and experiences and incorporating our curriculum into an engaging, real-time 3D 

interface. Their unique approach significantly enhanced the learning experience and knowledge 

retention of our students. 

The team at FTF boasts a diverse background with decades of experience in high-tech 

industries such as video gaming and defense simulation. This wealth of experience has propelled 

FTF to the forefront of various technological waves, with their current focus on virtual and 

augmented reality. Their track record includes over fifty VR games and experiences, providing 

them with profound insights into the potential of this medium for revolutionizing learning and 

education. 

In the development and realization of these Virtual Reality (VR) experiences, FTF 

employed a range of specialized software and tools, each contributing a unique facet to the 

creation process. This assembly included but was not limited to Unity (https://unity.com/), a 

robust game development platform that facilitated the construction of the interactive VR 

environments. Complementing Unity were 3D modeling tools, Maya 

(https://www.autodesk.com/products/maya/) and Blender 

(https://www.blender.org/features/modeling/), which were utilized to generate intricate digital 

models that populate the VR spaces. These tools offer advanced features that allowed designers 

to craft and manipulate complex 3D geometries, thus adding depth and realism to the virtual 

environments. Additionally, Adobe Photoshop 

(https://www.adobe.com/products/photoshop.html), a leading image editing software, was used 

https://ftfvr.com/
https://unity.com/
https://www.autodesk.com/products/maya/
https://www.blender.org/features/modeling/
https://www.adobe.com/products/photoshop.html
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for creating and modifying visual elements, thereby enhancing the aesthetic quality and visual 

appeal of the VR experiences. Substance Painter (https://www.adobe.com/products/substance3d-

painter.html), a 3D painting tool, was also instrumental in the process, offering capabilities to 

add detailed textures and surface characteristics to the 3D models, imparting a higher degree of 

realism to them. To support the efficient hosting of the applications and the secure management 

of data associated with the VR experiences, FTF relied on Amazon Web Services (AWS) 

(https://aws.amazon.com/websites/), a comprehensive cloud services platform. These tools 

collectively formed an interconnected ecosystem that enabled FTF to design, develop, and 

deliver engaging and immersive VR experiences. 

The development process was not without challenges. One of the major hurdles was the 

integration of a dynamic AI into the Adult Patient Assessment application. The AI needed to 

generate suitable dialogue for a clinical setting while supporting interactions that felt natural and 

lifelike. Accurately simulating real-world medical instruments was another complex task. 

However, leveraging their extensive experience in 3D authorization and modern toolboxes, FTF 

managed to depict these instruments accurately, down to the centimeter. 

Despite these challenges, the project yielded several significant successes. The research 

and design stage laid the groundwork for new ways of using dynamic AI within their tech stack. 

This not only elevated the project at hand but also enhanced FTF’s future projects by facilitating 

the design of more engaging social interactions. This is particularly beneficial when creating 

therapeutic VR curricula for neurodivergent patients and trainees. 

When creating VR experiences for our higher education setting, FTF had to deal with 

unique challenges. Ensuring the accuracy of the training content and the quality of the 

curriculum was vital, given the real-world application of this training by our students. To ensure 

https://www.adobe.com/products/substance3d-painter.html
https://www.adobe.com/products/substance3d-painter.html
https://aws.amazon.com/websites/
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the educational value and accuracy of the VR experiences, FTF collaborated closely with our 

subject matter experts. Their passion for education and their valuable input significantly 

contributed to the success of the VR project. 

Inclusivity is an integral part of FTF’s approach to VR experiences. They cater to a 

diverse range of learners, including those with disabilities or language barriers. Their VR 

curriculum can be accessed via any current headset in 3D or in 2D through tablet integration and 

webview. Complete language localization, real-time multi-user communications, and AI-

generated assistance and guides are also features they provide. 

Addressing the aspect of legal and ethical considerations, it was critical for FTF to 

articulate the role of the VR experience within the educational paradigm. It was imperative to 

clarify that the VR module is conceived as a supplementary tool intended to enhance in-person 

training and not as a standalone exam or a direct replacement for actual examinations. This 

positioning was crucial to avoid any potential misconceptions about the purpose and scope of VR 

in the learning process. Furthermore, it helped ensure that the implementation of VR technology 

complied with existing legal requirements and ethical standards pertaining to the provision of 

education. In doing so, the organization sought to strike a balance between embracing innovative 

teaching methods and upholding the established procedures that govern the exam process. This 

approach underscored the organization’s commitment to responsibly integrating technology into 

education while maintaining the primacy of traditional, in-person pedagogical practices. 

The effectiveness of the VR experiences was evaluated by recording user inputs and 

responses. These reports were sent to the students and their instructors, providing a 

comprehensive understanding of students’ information retention and rate of improvement over 

time. The data collected included multiple-choice answers and gaze-based data, providing a 



55 

robust measure of a student’s competency in the subject. 

Location 

Initially, the area contemplated for the XR lab existed within a single classroom tucked 

away in a corner of the building. However, upon delving deeper, this particular space appeared 

confined for the expansive vision intended for the lab. Consequently, a variety of spaces 

underwent evaluation to establish a fitting home for the XR lab. Four locations were scrutinized, 

and after engaging in numerous deliberations, the options were distilled down to a mere duo. 

One of the spaces once functioned as a campus bistro but had since been rendered obsolete. The 

existing bookstore also emerged as a potential contender for housing the lab.  

Nonetheless, Navarro College’s aspirational strategy to establish an advanced lab, 

intended to house various disciplines inclusive of the XR lab in the forthcoming years, held 

considerable importance in the ultimate decision-making process. Given the understanding that 

two successive relocations of the bookstore might lead to financial inefficiencies, the decision 

was taken to convert two adjoining classrooms into the intended XR lab. The dividing wall was 

dismantled, unveiling a capacious area suitable for the lab. This innovative approach facilitated a 

more judicious allocation of resources while simultaneously providing ample space for the XR 

lab, which was meticulously designed to accommodate 30 head-mounted displays and 26 

augmented devices, encompassing six virtual reality and thirty mixed reality headsets. 

Target Classes 

The initial pilot study focused on three key areas in the field of healthcare education, 

namely Emergency Medical Service (EMS), Allied Health, and Fire Academy. Within EMS, the 

study encompassed three distinct career paths, including Advanced Paramedics with an 

Associate of Applied Science Degree (A.A.S.), a Paramedic program that offers a certificate, and 
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an Emergency Medical Technician (EMT) certificate. The Allied Health program compasses a 

range of offerings consisting of Certified Nurse Aide, Clinical Medical Assistant, Medication 

Aide, Medication Aide Update, and Phlebotomy. Finally, the Fire Academy consists of four 

areas: Texas Commission on Fire Protection Basic Certificate, Fire Officer, Fire Science, and 

Fire Officer. For a more comprehensive description of each program area, please refer to Table 

8. This pilot study will provide valuable insights into the effectiveness of using virtual reality 

(VR) technology in healthcare education, paving the way for future research in this field. 

Table 8 

Target Programs for XR Lab 

Department & Programs Degree or Certificate Included 

Emergency 
Medical 
Service 

Advanced Paramedics AAS* Yes 
Paramedic Certificate Yes 
Emergency Medical Technician (EMT) Certificate Yes 

Allied Health 

Certified Nurse Aide (CNA) Continuing Education Yes 
Clinical Medical Assistant (CMA) Continuing Education Yes 
Patient Care Technician (PCT) Continuing Education Yes 
Medication Aide Continuing Education No 
Medication Aide Update Continuing Education No 
Phlebotomy Continuing Education No 
EKG (electrocardiogram ) Continuing Education Yes 

Fire 
Academy 

Texas Commission on Fire Protection Basic  Certificate Yes 
Fire Officer Certificate No 
Fire Science AAS* No 
Fire Officer AAS* No 

*AAS = Associate of Applied Science 
 

Research Design 

The purpose of this research study was to measure confidence in learning tasks/skills in 

an immersive environment and to test user perception of virtual reality technologies among 

college students studying in the Emergency Medical Service (EMS) program at Navarro College. 
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Quasi-experimental methodology was employed in this research study. Surveys were 

administered in the XR lab to formerly gather data. The program that was included in this 

research study is housed under the continuing education, Waxahachie Campus of Navarro 

College. The Emergency Medical Service (EMS) program is incorporated as a component within 

the Protective/Human Services program. Many two year educational institutions offer this or 

similar programs. Therefore, it may be feasible to generalize the findings to similar departments 

and educational institutions. 

Quantitative 

Following Creswell and Creswell’s (2018) description, the research employed a 

concurrent mixed-methods design. Research data was collected quantitatively and qualitatively 

during the same phase of the research process. The outcomes of the data analysis were integrated 

into a comprehensive interpretation. A single cohort from EMSP 1501, Clinical Emergency 

Medical Technician, class was identified for this research study. 

Tashakkori and Creswell (2007) define the mixed method design as “research in which 

the investigator collects and analyzes data, integrates the findings, and draws inferences using 

both qualitative and quantitative approaches or methods in a single study or a program of 

inquiry” (p. 4). Mixed method research has significantly advanced throughout its development, 

becoming an entity unto itself and bearing a distinct label (Denscombe, 2008), particularly in 

disciplines including education, the psychology, sciences of health, and sociology. 

Population and Participants 

The target population for this research study were students enrolled in the Emergency 

Medical Technician (EMT) program at Navarro College. Navarro College has four campuses 

located in Corsicana, Mexia, Midlothian, and Waxahachie. The Waxahachie Campus of Navarro 
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College will serve as the site for this research study. The faculty assigned to teach the identified 

class within this discipline updated the course curriculum to include information about student 

engagement in research activities. 

In order to ensure that the research study was conducted in compliance with ethical 

guidelines, Navarro College’s Office of Institutional Research & Effectiveness (IRE) established 

specific consent procedures for this research study, which were adhered to by all participants. 

The consent process entailed the submission of all relevant documents to the Institutional 

Review Board (IRB), which reviewed and approved the study. These rigorous processes were 

followed at Navarro College to ensure that the rights and privacy of all participants were 

protected and to uphold the ethical standards of research practice. In addition, participants 

received assurances of confidentiality, and the study did not include any mention of participants’ 

names or other forms of personally identifying information (PII). Overall, this study was 

conducted with the utmost respect for ethical guidelines and a strong commitment to protecting 

the rights and privacy of all participants. 

Setting 

The empirical investigation was executed within the EMT class at Navarro College’s 

Waxahachie Campus. The EMT courses span 16-weeks, where each individual class session was 

scheduled for a duration of six to eight hours daily. All standard class sessions took place on the 

campus premises, fitting into regular class hours and adhering to the designated academic 

structures.  

The instructor of record facilitated these sessions, delivering comprehensive educational 

content while ensuring adherence to the established curriculum. As a part of their skills day, each 

student participated in a VR experience that varied in length from 30 minutes to one hour, with 
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an approximate duration of 45 minutes. This duration, however, depended on individual factors 

such as the student’s comfort level with the VR technology and their proficiency as a user, with 

novice users potentially requiring a longer time frame to fully engage with the VR experience. 

XR Intervention 

Fire Academy Virtual Reality Immersive Experience 

The primary objective of the HazMat VR training module was to provide comprehensive 

training in two essential skills outlined in the recent release by the State Fire Commission. The 

Hazardous Materials Awareness skill and the Identify Potential Hazards and Action Options skill 

will form the core of this training. The training will leverage the 2020 Emergency Guide Book 

and the OSHA Hazard Communication Standard: Safety Data Sheets (SDS) to provide a holistic 

learning experience. 

Figure 8 

HazMat VR Experience 

 
 

The training was employed through material presentation and engaging activities that will 

ensure a deep understanding of the topic. A range of topics will be covered, including Shipping 
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Papers, Hazard Classification, Markings, Labels, and Placard Identification, Railcar 

identification, Road trailer identification, Globally Harmonized System (GHS) of classification 

and labeling of chemicals, Hazard ID Numbers, Yellow pages, Blue pages, Orange pages, Green 

tables, Safety Data Sheets, and Use of ERG2020. Through the use of VR technology, 

participants will be able to interact with the content in a more immersive way, enabling them to 

grasp the nuances of the subject matter more effectively (see Figure 8)1. 

The HazMat VR training module is expected to provide an innovative and effective 

learning experience for participants. The integration of VR technology and the use of industry-

standard resources will ensure that the training is both engaging and informative. The module 

will be a crucial tool for building the capabilities of participants and will contribute significantly 

to enhancing the safety of HazMat operations. 

Emergency Medical Services and Allied Health Virtual Reality Immersive Experience 

As part of an ongoing collaboration between From the Future (FTF) and Navarro, a 

pioneering virtual reality (VR) educational module has been developed with the primary 

objective of teaching Comprehensive Normal Adult Physical Assessment Techniques. This 

immersive and interactive module was specifically designed for individuals pursuing career 

paths such as Emergency Medical Responder (EMR), Emergency Medical Technician (EMT), 

Paramedic, Certified Nursing Assistant (CNA), and Patient Care Technician (PCT). Compatible 

with Meta Quest 2 and Meta Quest Pro devices, the module employs a synergistic approach, 

seamlessly integrating theoretical classroom instruction and practical hands-on experiences 

through a series of carefully structured activities culminating in a comprehensive assessment 

 
1 Figure 8 developed by From The Future for Navarro College. 
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simulation. By exposing students to authentic, true-to-life scenarios, the VR module allows for 

the assessment and documentation of their responses in a controlled learning environment. 

During the initial planning stage, the idea of creating a multi-user VR experience was 

considered. The feature would have allowed students to interact not only with the “anatomical 

man” patient but also with each other within the virtual environment. However, due to the 

financial constraints and the aim to make the module widely accessible to educational 

institutions of various budget sizes, the decision was made to focus solely on the single-user 

immersive experience. 

Figure 9 

EMT & Allied Health VR Experience 

 
 

The VR module’s core features included a single “anatomical man” representing the 

patient, with whom students will interact using Automatic Speech Recognition (ASR) 

technology, AI-driven responses, and computer-generated vocalizations. In addition, the module 
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encompasses a wide range of activities, from VR How-To and PPE to determining the scene, 

articulating the patient’s condition, evaluating responsiveness, and assessing airway, breathing, 

circulation, patient priority, treatment/transport decisions, and vital signs. Upon completion of 

these activities, students participate in a physical assessment simulation guided by a script 

featuring a limited set of variables in order to maintain the project’s focus and scope (Figure 9)2. 

In the final phase of the VR module, a sophisticated reporting system was employed to 

monitor and evaluate each student’s performance. Once the experience is concluded, a detailed 

evaluation report will be generated and forwarded to the designated administrator’s email 

address. 

Augmented Reality Immersive Experience 

Augmented reality was incorporated into two programs, Allied Health and EMS, 

explicitly targeting students enrolled in the EKG Technician class (ECRD 1011) and Medical 

Assistant class (MDCA 1017). In addition, two zSpace applications, Visible Body+, and Virtual 

ECG, were acquired and employed for educational purposes. Visible Body+, an application 

explicitly designed for the zSpace device by Visible Body, offers a vast array of 3D models and 

simulations. The platform’s comprehensive content, developed exclusively for zSpace, is 

accessible through the Visible Body+ software. As stated on the zSpace website: 

Visible Body+ lets students immerse themselves with a 3D visual guides to human 
anatomy and biological concepts. This 3D stereoscopic app enabled for zSpace provide 
details for dozens of 3D models. Select structures to reveal pronunciations and 
descriptions of everything from DNA and chromatin to organelles, cells, and plant tissues 
with Visible Biology. (para. 1) 
 
In the past, the platform now referred to as Visible Body+ existed as two distinct 

 
2 Figure 9 developed by From The Future for Navarro College. 
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applications: Human Anatomy Atlas and Visible Body. The Human Anatomy Atlas, as a 

standalone application, enabled students to explore over 4,600 anatomical structures constituting 

the various systems of the human body. Conversely, the Visible Body application provided 

dynamic, interactive content tailored to anatomy, physiology, and biology courses (Figure 10). 

Figure 10 

Visible Body+ Application 

 
 

Virtual ECG is the other application being purchased for the Allied Health and EMS 

programs. According to zSpace (2022): 

Virtual ECG is created to train students in ECG electrode placement, heart lead regions, 
and heart conditions. It leverages a rare convergence of medical knowledge and advanced 
visualization to bring clear insight into the education and science of 12-lead ECG, to help 
students understand the relationship between electrode placement and the ECG strip, and 
study abnormal ECGs. (para. 1) 
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Figure 11 shows the reference sheets created by zSpace for this immersive experience for 

Virtual ECG.  

Figure 11 

Virtual ECG Application 
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In the Virtual ECG program, participants are exposed to a diverse array of innovative 

ECG tasks, effectively immersing them in a comprehensive spectrum of electrocardiography-

related activities. For instance, users can physically attach electrodes to a human subject using 

their hand, bring a holographic heart into their haptic field, and examine a 360-degree view 

encompassing both the interior and exterior aspects of the heart. This hands-on experience grants 

users direct control over the intricate and potentially life-altering procedure of precise 12-lead 

electrocardiography, allowing them to delve into its various dimensions. The Virtual ECG 

application comprises three modules, as outlined in Table 13. All three modules are integrated 

into the curriculum, offering students valuable hands-on experience in lead placement. 

Table 9 

Virtual ECG Modules 

Module Goals 

Module 1 
 

The goal of this module is to click on each electrode and move them into 
position on the human figure. 

Module 2 

 

The goal of this module is to explore and understand the relationship 
between electrodes, leads, and the ECG printout. 

Module 3 

 

The goal of this module is to explore and understand the relationship 
between the leads and an abnormal ECG printout for some, but not all 
heart conditions. 

 

Instrumentation 

In order to evaluate the impact of immersive technology on EMT students, a multifaceted 

assessment approach was employed. This approach incorporated various survey instruments, 

such as the User Perception of XR Technology, the Unified Theory of Acceptance and Use of 

Technology (UTAUT), User Perception of XR Technology with a semantic differential scale 

adapted from Knezek and Christensen’s (1998) STEM semantic scales, and the Emergency 
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Medical Technician Psychomotor Examination. These assessments were administered at the 

onset of the course and subsequently following the implementation of the intervention. 

The unified theory of acceptance and use of technology (UTAUT) model was employed 

to investigate three constructs and 11 items pertaining to user perception and confidence levels of 

students enrolled in EMT courses post intervention. This survey was divided into three distinct 

sections. The first construct, performance expectancy, encompassed four items for evaluation. 

Similarly, the second construct, self-efficacy, included four items for assessment. Lastly, the 

third construct, behavioral intention to use systems, featured three items for appraisal. Each item 

on the UTAUT questionnaire was assessed using a 7-point Likert scale, ranging from 1 to 7, 

where (1) strongly disagree, (2) moderately disagree, (3) somewhat disagree, (4) neutral 

(neither disagree nor agree), (5) somewhat agree, (6) moderately agree, and (7) strongly agree. 

The UTAUT questionnaire items were adapted from prior academic literature and tailored to suit 

the specific focus of this study, incorporating three subcategories: performance expectancy, self-

efficacy, and behavioral intention to use systems. To mitigate research bias, the instruments were 

administered by the instructor of record for the course. 

The User Perception of XR Technology pretest survey, which I developed, comprised 

five demographic questions, three inquiries concerning prior gaming and immersive experiences, 

and ten questions on a 5-point Likert scale. Participants’ backgrounds were characterized 

through demographic questions, which also served as moderating variables. The collected 

demographic data encompassed information on age, gender, gaming history, and exposure to 

immersive technologies. 

The User Perception of XR Technology posttest survey, which I also developed, 

incorporated 17 items on a 5-point Likert scale, one open-ended question, and a semantic 
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differential scale adapted from Knezek & Christensen (1998). The posttest survey assessed items 

using a 5-point scale, ranging from 1 to 5, where (1) strongly disagree, (2) disagree, (3) 

undecided, (4) agree, and (5) strongly agree. To reduce research bias, the instruments were 

administered by the course’s instructor of record. 

An initial assessment (pretest) of students’ EMT skill knowledge was conducted through 

the administration of the Emergency Medical Technician Psychomotor Examination at the 

beginning of the semester. The same examination was then administered post-intervention (at the 

end of the 16 week semester) and was evaluated by the instructor to assess students’ proficiency 

in performing relevant tasks and skills. The Emergency Medical Technician Psychomotor 

Examination consisted of six sections: Scene Size-Up, Primary Survey/Resuscitation, History 

Taking, Secondary Assessment, Vital Signs, and Reassessment. The variety of tasks and skills 

assessed differed across these sections. 

Performance Expectancy 

Performance Expectancy was assessed using items adapted from Venkatesh et al. (2003). 

The modifications made to each measurement item in this construct are presented in Table 10. 

Table 10 

Modified Performance Expectancy Items 

 Original Content Modified Content 

PE1 I would find the system useful in my job. I would find virtual reality useful in EMT 
education. 

PE2 Using the system enables me to accomplish 
tasks more quickly. 

Using virtual reality enables me to learn EMT 
tasks more quickly. 

PE3 Using the system increases my productivity. Using virtual reality increases my  learning 
productivity. 

PE4 If I use the system, I will increase my chances 
of getting a raise. 

If I use virtual reality, I will increase my 
chances of success in EMT education. 
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Self-Efficacy 

Self-Efficacy were evaluated using items adapted from Venkatesh et al. (2003). The 

modifications made to each measurement item in this construct are presented in Table 11. 

Table 11 

Modified Self-efficacy Items 

 Original Content Modified Content 

 I could complete a job or task using the 
system… 

I could complete a job or task using virtual 
reality… 

SE1 If there was no one around to tell me what to 
do as I go. No change. 

SE2 If I could call someone for help if I got stuck. No change. 

SE3 If I had a lot of time to complete the job for 
which the software was provided. No change. 

SE4 If I had just the built-in help facility for 
assistance. No change. 

 

Behavioral Intention To Use Systems 

Behavioral Intention to use systems was evaluated using items adapted from Venkatesh et 

al. (2003). The modifications made to each measurement item in this construct are presented in 

Table 12. 

Table 12 

Modified Behavioral Intention Items 

 Original Content Modified Content 

BI1 I tend to use the system in the next <n> 
months. 

I intend to use virtual reality in the next 6 
months. 

BI2 I predict I would use the system in the next 
<n> months. 

I predict I would use virtual reality in the next 
6 months. 

BI3 I plan to use the system in the next <n> 
months. 

I plan to use virtual reality in the next 6 
months. 

 

The instrument was constructed in a manner that allowed for the correlation of 

respondents’ pre- and post-questionnaire responses, should it be deemed relevant and necessary 
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for the discussion and analysis of data. 

Data Collection 

The data was collected through a self-administered paper questionnaire distributed to 

participants in the XR lab at Navarro College. The Navarro College Institutional Review Board 

(IRB) approved the questionnaire, and students were informed of their participation in the study 

at the beginning of the semester. The questionnaire packet consisted of a cover letter and consent 

form, the questionnaire, and forms with demographic information. The cover letter, including the 

consent form, explained the potential benefits of the study for XR technologies in higher 

education and the three areas of interest. A consent form accompanied each packet, informing 

participants that their responses would be kept anonymous if they chose to participate and that 

returning the questionnaire indicated their agreement. The consent form also stated that all 

responses would be used for compiling group statistics and that participation in the study would 

conclude upon the return of the instruments. 

The study participants were given the pre-test in the classroom before transitioning to the 

XR lab for the immersive experience. Upon completing the intervention, participants took 

approximately 20 minutes to complete the User Perception of XR Technology and UTAUT post-

surveys. The self-administered paper questionnaire was chosen as the data collection method due 

to its simplicity and ease of administration. Additionally, it allowed participants to complete the 

questionnaire at their own pace, which helped reduce the potential for response bias. The use of a 

paper questionnaire also reduced the potential for technical issues that can arise when using 

electronic questionnaires. 

However, there are several limitations to this study that should be acknowledged. For 

example, the sample size may not be representative of the larger population, and the self-
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administered paper questionnaire may have yet to capture all the necessary information. 

Additionally, the results of this study may not be generalizable to other populations or 

institutions, and the data analysis techniques used may have limitations. 

Despite these limitations, the results of this study provide valuable insights into the 

impact of XR technologies on higher education and the potential benefits of XR technologies for 

students and instructors. In Chapter 5, I will provide recommendations for future research and 

opportunities for future publications that build upon the results of this study. The 

recommendations and opportunities for future research will provide a foundation for future 

studies to explore and expand upon the results of this study. 

Analysis of Data 

The data analysis portion of the study represents a critical phase requiring a multifaceted 

approach to ensure accurate and reliable results. Due to the paper-based nature of the data 

collection process, manual data entry was necessary to transfer the information to an electronic 

format. To this end, Microsoft Excel was used as an intermediary platform. Once the data was 

entered, it was then imported into the Statistical Package for the Social Sciences (SPSS) for 

coding, recording, and examination. 

Data were collected by the instructor of record and co-lead of the XR lab project. As the 

primary researcher overseeing the study, the co-lead was responsible for implementing and 

overseeing the data collection process. This involved coordinating the collection of relevant data. 

The instructor’s expertise and knowledge in the field ensured that the tasks were conducted with 

precision and adherence to the research objectives. Moreover, their involvement allowed for 

consistency in the application of research protocols across participants, which is crucial for 

maintaining the integrity and validity of the data collected. 
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I implemented several verification measures to ensure the data transfer process’s 

accuracy and integrity. Firstly, a systematic review was performed by cross-checking the data 

obtained from the research participants against the original data recorded during the data 

collection phase. This step helped identify any potential errors or discrepancies that might have 

occurred during the transfer process. Additionally, a thorough data cleaning process was 

conducted, which involved checking for missing values, outliers, and inconsistencies in the 

dataset. This process enabled the identification and rectification of any potential errors or 

anomalies that could have arisen during data transfer. Furthermore, a validation procedure was 

employed by randomly selecting a subset of the dataset and comparing it with the original 

records to ensure accurate data representation. This verification approach provided confidence in 

the reliability and accuracy of the transferred data for subsequent analysis and interpretation. 

The SPSS program provided a comprehensive set of statistical tools to analyze data, 

including descriptive statistics, paired samples T-test, Analysis of Variance (ANOVA), repeated 

measures ANOVA, and correlation and linear regression analyses. Descriptive statistics explored 

the relationships between variables and identified any trends or outliers in the data. Additionally, 

the correctness of totals will be evaluated after sorting data based on similarity or difference to 

ensure accuracy. 

To ensure the reliability of the data, surveys from respondents who gave unclear answers 

or left questions unanswered were removed from the data analysis. In addition, the data analysis 

process will follow rigorous guidelines to ensure consistency and accuracy in the findings. 

Ultimately, this meticulous approach to data analysis yielded a robust foundation for drawing 

conclusions and making recommendations based on the findings of this study. 
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CHAPTER 4 

RESULTS 

This chapter presents the findings from the research study conducted to explore the 

implications of virtual reality (VR) technology adoption in the context of a community college 

vocational programs, with a specific focus on emergency medical technician (EMT) training.  

Research Questions 

The study was guided by three primary research questions. 

RQ1. Do students with greater levels of prior gaming experience have higher levels of 
(a) confidence and (b) motivation in a virtual environment for EMT training? 

RQ2. How does using VR impact students’ learning of skills needed for EMT exam? 

RQ3. How do students perceive their experience using VR for learning, (a) What are 
students’ perceptions of learning through VR, and (b) What role do students 
perceive VR could have in education? 

Demographics 

The sample for this study consisted of 46 students enrolled in the Emergency Medical 

Services (EMS) program at Navarro College during the Spring 2023 semester. A demographic 

analysis of the participants revealed that the sample was predominantly young (93.5% of the 

students aged between 18-29 years), male (80.4%), and identified as White/Caucasians (67.4%). 

Table 13 

Demographic Characteristics of the Sample 

Characteristic n % 

Gender 
Female 9 19.6 
Male 37 80.4 

Age 
18-29 years old 43 93.5 
30-39 years old 2 4.3 
40-49 years old 1 2.2 

(table continues) 
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Characteristic n % 

Ethnicity 

Black or African American 3 6.5 
Hispanic, Latino/a, or of Spanish Origin 8 17.4 
White / Caucasian 31 67.4 
Prefer not to answer 1 2.2 
Other 3 6.5 

Hours a week spent gaming 

I do not game 20 43.5 
1 to 3 hours 9 19.6 
4 to 6 hours 7 15.2 
7 to 9 hours 1 2.2 
10 hours or more 9 19.6 

Do you own a virtual reality 
headset (oculus, HTC, etc.) 

Yes 15 32.6 
No 31 67.4 

How often do you use 
immersive technologies (virtual, 
augmented, or oculus, etc.) 

Never 26 56.5 
Occasionally (at friends’ house, gaming stores, 
mall kiosks, etc.) 16 34.8 

Daily 0 0.0 
Weekly 3 6.5 
Other 1 2.2 

 

Regarding gaming habits, 43.5% of the participants indicated they did not engage in 

gaming activities. Around 19.6% reported gaming for 1-3 hours per week, while 15.2% spent 4-6 

hours per week on gaming activities and 56.5% of the participants they have never used 

immersive technologies. Of the participants who regularly game, 36% of the participants 

reported spending 1-9 hours per week gaming while 19.6% spend 10 hours or more per week. 

Only 32.6% of the participants reported owning a VR headset. These demographic findings are 

consistent with usage patterns associated with an emerging technology.  

Data Analysis 

Unlike many studies that face the challenge of missing data, in this case, all respondents 

provided complete data sets, eliminating the need for data imputation or exclusion of cases. 

Consequently, the final sample for the analysis remained at 46 participants.  
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The data, initially recorded on paper-based surveys, were manually entered into 

Microsoft Excel. Descriptive statistics were calculated for each variable to explore the 

relationships between variables and identify any trends or outliers in the data. The accuracy of 

the data were verified by evaluating the correctness of totals after sorting data based on similarity 

or difference. Subsequently, the data were imported into the Statistical Package for the Social 

Sciences (SPSS) for analysis using paired samples t-test, analysis of variance (ANOVA), 

repeated measures ANOVA, and correlation and linear regression analyses procedures. 

The reliability of the constructs was estimated using Cronbach’s alpha, following 

DeVellis’s guidelines (DeVellis, 2017). Accordingly, alpha scores below .60 were deemed 

unacceptable, between .60 and .65 undesirable, between .65 and .70 minimally acceptable, 

between .70 and .80 respectable, and between .80 and .90 very good (DeVellis, 2017, p. 145). 

Scores above .90 indicated excellent reliability, although it also suggested a potential redundancy 

of items that might need to be pruned. This rigorous approach to data preparation and analysis 

facilitated a robust foundation for drawing conclusions and making recommendations based on 

the findings of this study. 

Findings 

Research Question 1 

This section presents the findings from Research Question 1, which sought to investigate 

the correlation between prior gaming experience, motivation, and confidence levels in the 

participants. The question asked, do students with greater levels of prior gaming experience have 

higher levels of (a) confidence and (b) motivation in a virtual environment for EMT training? 

Confidence Levels and Gaming Experience 

The confidence scores (PstUTAUTConfidence) were analyzed utilizing a Pearson 



75 

correlation to examine the change in participants’ confidence levels immediately after the 

intervention. First, the UTAUT scale score was computed by summing the 11 items which 

included performance expectancy, self-efficacy, and behavioral intention to use the system. The 

overall mean score was 57.87, with a standard deviation of 13.23 shown in Table 14.  

Table 14 

Descriptives Total Posttest UTAUT Testing Confidence 

 n M SD 
I do not game 20 53.500 13.028 
1 to 3 hours 9 60.889 9.854 
4 to 6 hours 7 54.714 18.821 
7 to 9 hours 1 74.000 - 
10 hours or more 9 65.222 7.678 
Total 46 57.870 13.232 

 

A Pearson correlation analysis was conducted to determine the relationship between the 

hours spent gaming per week and PstUTAUTConfidence. The analysis revealed a positive and 

statistically significant correlation (r = .323, p = .014 one-tailed), indicating that an increase in 

hours spent gaming per week is associated with an increase in confidence as shown in Table 15.  

Table 15 
 
Pearson Correlation Between Hours Per Week Spent Gaming and Confidence in Completing 
EMT Tasks 

 

 Hours a Week 
Spent Gaming 

PstUTAUT 
Confidence 

Hours a Week Spent 
Gaming 

Pearson Correlation 1 .323* 
Sig. (1-tailed)  .014 

PstUTAUTConfidence Pearson Correlation .323* 1 
Sig. (1-tailed) .014  

Note. * p < 0.05 
 

Impact of Gaming Experience on Confidence 

To assess the reliability of the Unified Theory of Acceptance and Use of Technology 
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(UTAUT) scale (composed of 11 items that probe various aspects such as performance 

expectancy, self-efficacy, and behavioral intention to use the system) the Cronbach’s Alpha was 

calculated. The reported Cronbach’s Alpha for this instrument is .925. This value far surpasses 

the generally accepted threshold of .7, signifying a remarkably high level of internal consistency 

among the items in the instrument.  

The influence of gaming experience on confidence was further investigated using 

regression analysis. Hours spent gaming per week served as the predictor, and 

PstUTAUTConfidence was the dependent variable. The model was significant, F(1, 44) = 5.14, p 

= .028, and accounted for 10.5% of the variance in confidence (R2 = .105) as shown in Table 16.  

Table 16 
 
Test of Significance of Regression Model Testing Confidence as a Function of Hours a Week 
Spent Gaming 
 

 SS df MS F p 
Regression 823.673 1 823.673 5.14 .028b 
Residual 7055.544 44 160.353   
Total 7879.217 45    

a. Dependent Variable: PstUTAUTConfidence. b. Predictors: (Constant), Hours a Week Spent Gaming 

 
Specifically as shown in Table 17, for every additional hour spent gaming per week, there 

was a 2.78 unit increase in the confidence score. These results suggests that gaming experience 

positively affects the participants’ confidence levels in using VR.  

Table 17 

Regression Coefficientsa 

 Unstandardized 
Coefficients Std Coeffβ t p 

 B SE 
(Constant) 51.338 3.434  14.951 <.001 
Hours a Week Spent Gaming 2.782 1.227 .323 2.266 .028 

Note. SE = standard error.a. Dependent Variable: PstUTAUTConfidence. 
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Motivation Levels 

A paired sample t-test was utilized to examine the change in participants’ total motivation 

levels immediately before and immediately after the intervention. The intervention here refers to 

the exposure to the virtual environment for EMT training. Data was collected from 46 

participants to understand the impact of a given intervention on motivation levels. The study 

design involved assessing participants’ motivation levels before and after the intervention. In this 

analysis, motivation was measured on a continuous scale, as the sum of the four motivation items 

from the User Perception survey, with higher scores equating to higher motivation levels. Prior 

to the intervention, as seen in Table 18, the mean motivation level stood at 15.282 with a 

standard deviation of 3.117. Following the intervention, the mean motivation level increased to 

16.543, accompanied by a slightly larger standard deviation of 3.297. 

Table 18 

Paired Samples Statistics on Pre-Post Motivation: Pair 1 

 n M SD 
TotalPreMotivation 46 15.282 3.117 
TotalPstMotivation 46 16.543 3.297 

 
The t-test further revealed a difference in the pre-intervention (M = 15.28, SD = 3.12) and 

post-intervention (M = 16.54, SD = 3.30) motivation scores, t(45) = 2.85, p = .003 (one-tailed), 

as shown in Table 19. This result indicates an increase in the motivation levels of the participants 

following the intervention. The average increase in motivation scores was 1.26, with a 95% 

confidence interval ranging from 0.37 to 2.15. The magnitude of this effect, measured by 

Cohen’s d (0.42), is considered small to medium. 

The magnitude of the effect size throughout the study was evaluated in accordance with 

the benchmarks proposed by Cohen (1988). As per these guidelines, a small effect is represented 
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by a Cohen’s d value of .2, a medium effect is indicated by a value of .5, and a large effect is 

depicted by a value of .8. To ascertain the significance and effect size of each sub-scale, Cohen’s 

d and effect sizes were computed using the effect size calculator available on the Psychometrica 

website (Lenhard & Lenhard, 2016). 

Table 19 

Paired Samples t-Test on Pre-Post Motivation 

 Paired Differences 95% CI 
t df p 

 M SD SE Lower Upper 

PstMotivation & 
PreMotivation 1.261 2.9995 .442 .370 2.151 2.851 45 .003 

Note. n = 46; CI = confidence interval; LL = lower limit; UL = upper limit. 

 
Table 20 

Paired Samples Effect Sizes on Pre-Post Motivation: Pair 1 

 Standardizer Point 
Estimate 

95% CI 

Lower Upper 

TotalPreMotivation - 
TotalPstMotivation Cohen’s d 2.9995 .420 .720 .117 

 

In addition to the previously discussed statistical significance of the difference in 

motivation levels pre- and post-intervention, the magnitude of this difference was quantified 

using standardized measures of effect size as seen in Table 20. The analysis of paired-sample 

tests employed the statistically rigorous and widely recognized measure, Cohen’s d. Cohen’s d, 

which utilizes the sample standard deviation of the mean difference, yielded an effect size 

of .420. This value falls within the medium effect size range according to conventional 

interpretive thresholds, suggesting that the observed change in motivation due to the intervention 

was of a moderate magnitude. The 95% confidence interval for this measure ranged from .720 
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to .117, indicating a 95% probability that the true effect size in the population lies within this 

interval. 

These effect size measures, in conjunction with the previously discussed statistical 

significance, provide evidence for the impact of the intervention on motivation levels among the 

study’s participants. The results underscore the practical importance and potential applicability 

of the intervention in enhancing motivation. 

Research Question 2 

This portion of the study was designed to investigate the second research question, which 

queried the influence of the virtual reality (VR) intervention on six distinct emergency medical 

technician (EMT) performance metrics - scene size-up, primary survey/resuscitation, history 

taking, secondary assessment, vital signs, and reassessment. These performance metrics were 

utilized to gauge the extent to which the VR intervention influenced student outcomes. 

The analysis of the results aimed to determine the influence of the VR training on EMT 

examination preparation, as assessed through pre and post-intervention testing across the six 

performance metrics. To accomplish this, a Paired Sample t-Test analysis was conducted on pre 

and post-intervention data for the six performance metrics, each comprising 46 paired 

observations. 

In the “Scene Size-Up” category, a slight decrease in the mean score was observed from 

pre to post-intervention, moving from 4.52 to 4.41. Interestingly, an increased variability was 

noted in the post-intervention scores as indicated by the larger standard deviation. For the 

“Primary Survey/Resuscitation” category, the pre and post-intervention mean scores were 

essentially stable, showing a negligible increase from 9.15 to 9.17. In the “History Taking” 

category, a modest increase in the mean score was recorded from pre to post-intervention, 
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moving from 11.13 to 11.57. Additionally, a decrease in the standard deviation suggested a 

reduction in score variability after the intervention. In the “Secondary Assessment” category, a 

more substantial increase in the mean score was noted, from 4.17 pre-intervention to 4.72 post-

intervention. The standard deviation also decreased, signifying less variability in the post-

intervention scores. In the “Vital Signs” category, the mean scores were essentially constant, 

with a slight increase from 5.37 to 5.41. For the “Reassessment” category, the mean score 

increased from 1.76 pre-intervention to 1.89 post-intervention, and the standard deviation 

showed a decrease, pointing to less variability in the post-intervention scores, as seen in Table 

21.  

Table 21 

Paired Samples Statistics, Pre-Post EMT Psychomotor Examination 

Performance Metrics 
Pretest Posttest 

M SD M SD 
Scene Size-Up 4.52 .983 4.41 1.185 
Primary Survey/Resuscitation 9.15 1.850 9.17 1.854 
History Taking 11.13 3.697 11.57 3.096 
Secondary Assessment 4.17 1.717 4.72 .886 
Vital Signs 5.37 1.142 5.41 1.147 
Reassessment 1.76 .565 1.89 .315 

Note.  n = 46 

 
The mean scores for all six performance metrics in both pre and post-tests are relatively 

high, indicating an overall good gains in learning performance by the participants. The standard 

deviation values suggest some variability in performance that may be worthy of additional 

exploration. 

However, while scores significantly differed across the six performance metrics of the 

EMT Psychomotor Examination, there was not a significant overall change in scores from pre to 
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post-test. This suggests that the VR-based training did not lead to a significant overall 

improvement in performance. 

In further evaluating the paired sample test analysis, the differential effects between pre- 

and post-intervention measures across six performance metrics were evaluated. Among all pairs, 

only one category—Secondary Assessment—demonstrated a significant difference at the 

conventional .05 significance level. Specifically, the mean difference of .543 with a standard 

deviation of 1.573 yielded a t-statistic of 2.343 (df = 45) and a two-sided p-value of .012 shown 

in Table 22. This finding provides evidence that the intervention had a significant effect on the 

Secondary Assessment scores of participants. 

Table 22 

Paired Samples t-Test, Pre/Post EMT Psychomotor Examination 

Pair Pre-Post M SD t df p (2t) 
1 Scene Size-Up -.109 .737 1.000 45 .161 
2 Primary Survey Resuscitation  .022 .257 .573 45 .285 
3 History Taking  .435 2.919 1.010 45 .159 
4 Secondary Assessment .543 1.573 2.343 45 .012 
5 Vital Signs .043 .206 1.430 45 .080 
6 Reassessment .130 .499 1.772 45 .042 

Note. n = 46 

 
Among the six performance metrics, only two categories, Secondary Assessment and 

Reassessment, revealed significant differences at the .05 level of significance. Specifically, the 

Secondary Assessment demonstrated a significant increase in mean score from pre to post-

intervention. This suggests that the VR intervention had an impact on the participants’ 

performance in this category. 

To further investigate the impact of the VR intervention on student learning outcomes, 

Cohen’s d was employed to compute effect sizes. The Secondary Assessment and Reassessment 
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categories both exhibited small to moderate effect sizes (Cohen’s d of .35 and .26, respectively), 

suggesting the VR intervention exerted a substantive influence in these two areas. These gains 

are considered educationally meaningful, particularly within the context of a single classroom 

size ranging from 23 to 30 students. In applying the findings from a more recent (2009) meta-

analysis of educational interventions by Hattie et al., the effect sizes for both these categories 

would be positioned within the “Zone of Desired Effects”, as per the classification provided by 

the Psychometrica website (Lenhard & Lenhard, 2016). This further emphasizes the potential 

meaningful impact of the VR-based training on the students’ performance in these two specific 

areas. 

For Scene Size-Up, Primary Survey/Resuscitation, History Taking, Vital Signs, and 

Reassessment, the effect sizes were relatively small. Primary Survey/Resuscitation had a 

Cohen’s d of .085. For History Taking, the effect size was .149 as per Cohen’s d. The Vital Signs 

category showed Cohen’s d of .211. The Reassessment category presented with a Cohen’s d 

of .261 as shown in Table 23. 

Table 23 

Paired Samples Effect Sizes, Pre/Post EMT Psychomotor Examination 

Pair Pre-Post  Standardizer Point Estimate 
1 Scene Size-Up Cohen’s d .737 .147 
2 Primary Survey/ Resuscitation Cohen’s d .257 -.085 
3 History Taking Cohen’s d 2.919 -.149 
4 Secondary Assessment Cohen’s d 1.573 -.345 
5 Vital Signs Cohen’s d .206 -.211 
6 Reassessment Cohen’s d .499 -.261 

 

Contrastingly, the Secondary Assessment category yielded a moderate and significant 

effect size, with Cohen’s d at -.345. This outcome suggests that the intervention had a significant 

impact on the Secondary Assessment scores. 
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Significant (p < .05) gains were found for two performance metrics, Secondary 

Assessment and Reassessment, demonstrated significant improvements. These results underscore 

the potential value of VR-based interventions for enhancing specific skill areas within EMT 

training. Further studies may consider placing a concentrated focus on these two areas to 

understand more deeply how VR-based training can enhance student learning outcomes in these 

domains. 

Research Question 3 

The third research question examined comprehending students’ experiences and 

perceptions of utilizing VR for learning. This multifaceted question is bifurcated into two 

integral parts. Part A asked, what are students’ perceptions of learning through VR; Part B asked, 

what role do students perceive VR could have in education? 

Semantic Differential Scale 

To gauge the students’ perceptions of learning through VR, a methodical approach was 

employed using a semantic differential scale (Table 24). This scale, a nuanced adaptation of 

Knezek and Christensen’s (1998) Teacher’s Attitudes Toward Information Technology 

Questionnaire, offers a comprehensive framework for capturing the variances in  perceptions. 

Table 24 

Semantic Differential Scale 

To me, VR for learning is: 

1. boring 1 2 3 4 5 interesting 

2. unappealing 1 2 3 4 5 appealing 

3. ordinary 1 2 3 4 5 fascinating 

4. unexciting 1 2 3 4 5 exciting 

5. means nothing 1 2 3 4 5 means a lot  
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In evaluating the relationships between the total Semantic Differential scale 

(TotalSemDiff) and various other variables, it was observed that varying degrees of correlation 

were present as shown in Table 25. The total Semantic Differential scale score was produced by 

summing the item responses on each of the five items for each individual. 

Table 25 

Correlations of Semantic Perception of VR for Learning with EMS Training Indicators 

 TotalSemDiff 

TotalSemDiff 
Pearson Correlation 1 
Sig. (2-tailed)  

Age 
Pearson Correlation -.195 
Sig. (2-tailed) .195 

Hours a Week Spent Gaming 
Pearson Correlation .365* 
Sig. (2-tailed) .013 

Frequency use of Immersive Technologies 
Pearson Correlation .252 
Sig. (2-tailed) .091 

TotalPstUTAUTConfidence 
Pearson Correlation .613** 
Sig. (2-tailed) <.001 

TotalPreMotivation 
Pearson Correlation .523** 
Sig. (2-tailed) <.001 

TotalPstMotivation 
Pearson Correlation .853** 
Sig. (2-tailed) <.001 

TotalPerfExp 
Pearson Correlation .614** 
Sig. (2-tailed) <.001 

TotalSelfEfficacy 
Pearson Correlation .433** 
Sig. (2-tailed) .003 

TotalBehavior 
Pearson Correlation .436** 
Sig. (2-tailed) .002 

Note. n = 46 

 
A weak, albeit statistically insignificant negative correlation was present with Age (r = -

0.195, p = .195), indicating that TotalSemDiff values tend to decrease slightly as age increases. 

This relationship, however, is not statistically substantiated and could be due to chance. In 

contrast, a statistically significant, moderate positive correlation was evident between 
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TotalSemDiff and Hours a Week Spent Gaming (r = .365, p = .013), suggesting that as weekly 

gaming duration increases, TotalSemDiff tends to increase as well. However, the correlation 

between TotalSemDiff and Frequency use of Immersive Technologies, though positive, was not 

statistically significant (r = .252, p = .091). 

A strong and statistically significant positive relationship was evident between 

TotalSemDiff and both TotalPstUTAUTConfidence (r = .613, p < .001) and TotalPerfExp (r 

= .614, p < .001). These strong correlations indicate that as TotalPstUTAUTConfidence and 

TotalPerfExp increase, so does TotalSemDiff.  

Moreover, TotalPreMotivation showed a strong, significant positive correlation with 

TotalSemDiff (r = .523, p < .001), while an extremely robust correlation was observed with 

TotalPstMotivation (r = .853, p < .001). This latter correlation was the strongest in this analysis. 

Moderate, yet statistically significant positive correlations were also apparent between 

TotalSemDiff and TotalSelfEfficacy (r = .433, p = .003), as well as TotalBehavior (r = .436, p 

= .002). In essence, these relationships underline that as TotalSelfEfficacy and TotalBehavior 

increase, TotalSemDiff follows suit. 

To conclude, the variables TotalPstMotivation, TotalPstUTAUTConfidence, and 

TotalPerfExp demonstrated strong positive correlations with TotalSemDiff, indicating their 

potential importance in influencing TotalSemDiff. Conversely, Age and Frequency use of 

Immersive Technologies did not show significant correlations. The remaining variables showed 

moderate positive correlations. 

Gender-based differences in the Semantic Differential perceptions of VR for Learning 

were examined. A Paired Sample t-Test presented a group analysis of the variable TotalSemDiff, 

segregated by gender (see Table 26). The sample comprised of nine females and 37 males. For 
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the female group, the mean (M) value of TotalSemDiff was calculated as 21.111 with a standard 

deviation (SD) of 3.408. For the male group, the mean value of TotalSemDiff was slightly higher 

at 21.892 with a slightly larger standard deviation of 3.978. This suggests that the values for 

TotalSemDiff are slightly more dispersed around the mean in the male group compared to the 

female group. 

The calculated two-tailed p-value was .591. As this p-value is greater than the 

conventional .05 threshold, the difference between the female and male groups’ TotalSemDiff 

mean values is not statistically significant. Lastly, the effect size was .20. Following the 

conventions established by Cohen (1988), this value indicates a small effect. An effect size of .20 

implies that the difference in means is small and suggests that the gender of participants (male or 

female) has a minor impact on TotalSemDiff. 

Table 26 

Gender Differences in Semantic Perceptions of VR for Learning 

 n M SD p ES 
Female 9 21.111 3.408 .591 .20 
Male 37 21.892 3.978   

Note. Total n = 46 

 
The implications of owning a Virtual Reality (VR) headset on semantic perceptions were 

investigated (see Table 27). The analysis demonstrated noteworthy differences in the semantic 

differential scores between the groups. Specifically, participants owning a VR headset (n = 15) 

manifested a significantly higher average semantic differential score (M = 24.0667, SD = 1.486) 

compared to those not in possession of a VR headset (n = 31, M = 20.6129, SD = 4.144). 

The observed difference reached statistical significance, as evidenced by a two-tailed p-

value of .003, considerably below the conventionally accepted threshold of .05. This suggests a 
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meaningful disparity between these two cohorts, indicating that owning of a VR headset 

correlates with increased semantic differential scores. 

Table 27 

Semantic Perceptions of VR for Learning Based on Owning a VR Headset 

 n M SD p ES 
Yes 15 24.0667 1.486 .003 .98 
No 31 20.6129 4.144   

Note. Total n = 46 

 
In addition, the effect size (Cohen’s d) was calculated to be .98, a value approaching 1, 

thus indicating an extensive effect size in line with Cohen’s guidelines (Cohen, 1988). Such a 

large effect size underscores the practical significance of this observation, indicating that the 

ownership of a VR headset substantially influences semantic perceptions. 

Overall, these findings provide robust evidence that VR headset ownership corresponds 

with significantly enhanced semantic differential scores, an aspect of significance to both the 

theoretical understanding and practical application of VR technology in this context. 

Perspectives of Virtual Reality (VR) within Emergency Medical Technician (EMT) 

The second component of Research Question 3 sought to ascertain students’ perspectives 

on the potential applications of virtual reality (VR) within emergency medical technician (EMT) 

education. To this end, participants were asked the open-ended question, “How do you think VR 

could best be used for EMT education?” Responses were subsequently subjected to a systematic 

content analysis to identify emergent themes and patterns shown in Table 28. 

Content analysis of the responses elicited four principal thematic categories: ‘Immersive 

Scenario Training,’ ‘Skill Acquisition in a Risk-Free Environment,’ ‘Enhancement of Learner 

Engagement,’ and ‘Real-world Situational Preparedness.’ 
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Table 28 

Thematic Analysis of VR in EMT Education 

Theme Subtheme Exemplar Quotes 

Scenario-
based learning 

Real-world scenarios  “To run through scenarios and understand how to react 
without going into the real world.”  

Ambulance scenario  “Maybe do an ambulance scenario and do drug 
administration.”  

Rare scenarios “It can be used for different scenarios that rarely happen in 
real life.”  

Skills practice 
Hands-on experience “Perfect for hands-on training and classroom.” 
Skill practice “Best used for skill practicing.” 
Pre-clinical practice “Use before students go to clinical.” 

Engagement 
and 
confidence 

Fun and engagement “I loved the simulation. It’s really useful and fun. Makes 
learning fun.” 

Confidence building “Prior to clinical rotations, I could feel more comfortable 
in assessing my project.” 

Technological 
advancement 

Future potential “I think it is a great tool, but it has a long way to go.” 
Familiarity with 
technology 

“I believe it will only help if people are already familiar 
with it.” 

 

The first theme to emerge was Immersive Scenario Training. Many respondents 

underscored the potential of VR to facilitate immersive scenario training. They envisaged the 

usage of VR to create realistic training scenarios, such as those involving ambulance operations 

or pre-treatment assessments. One respondent, for example, proposed that “VR could be used to 

simulate pre-treat assessment as opposed to lifeless dummies.” 

Another prevalent theme, Skill Acquisition in a Risk-Free Environment, was the use of 

VR as a ‘safe’ space for the acquisition and refinement of skills. Respondents appreciated the 

capacity of VR to provide a simulation environment where errors could be made without real-

world repercussions. This perspective is encapsulated in one participant’s comment: “Not as 

afraid to make mistakes because it’s a simulation.” 

Participants consistently highlighted the engaging nature of VR learning experiences. The 

third theme to emerge was Enhancement of Learner Engagement. They described VR as a novel 
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and interactive pedagogical tool that could potentially heighten learner engagement. In the words 

of one participant, “I loved the simulation. It’s really useful and fun. Makes learning fun.” 

The final theme, Real-world Situational Preparedness, focused on the utility of VR in 

preparing students for real-world situations. Participants suggested that VR could be employed to 

simulate rare but critical incidents, or to facilitate practice before undertaking clinical rotations. 

This, they felt, would enhance their confidence and preparedness. As one participant put it, 

“Prior to clinical rotations I could feel more comfortable in assessing my project.” 

Summary of Findings 

In summary, the students’ responses indicate a strong belief in the potential of VR as a 

beneficial adjunct in EMT education. They envision its use in facilitating immersive scenario 

training, practicing skills in a risk-free environment, enhancing engagement, and preparing for 

real-world situations. These findings underscore the potential value of integrating VR 

technologies more fully into EMT training curricula and suggest avenues for future research and 

development. The results of this qualitative analysis are summarized in Table 28. This table 

includes selected quotes that represent the main themes and subthemes identified in the 

responses. This approach provides a clear and concise overview of the student’s perceptions on 

how VR could best be used in EMT education. 

This chapter presented the data analysis and results of the study, which aimed to explore 

the impact of VR technology on EMT students’ learning experiences and outcomes. Despite the 

limitations of the study, the findings suggest that VR technology can potentially enhance EMT 

education by improving student engagement, motivation, and learning outcomes. The majority of 

the participants reported positive experiences with VR technology and indicated that they found 
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it useful and enjoyable. Moreover, the UTAUT model provided valuable insights into the factors 

influencing the adoption of VR technology in EMT education. 

Overall, the study supports the growing body of evidence indicating that VR technology 

can play a significant role in enhancing educational experiences across various disciplines. As 

the technology continues to evolve and become more accessible, there is a considerable potential 

for its integration into EMT education, ultimately contributing to better preparedness of EMT 

students for their professional roles in emergency care. However, more extensive research is 

needed to validate these findings, address the limitations of the current study, and explore the full 

potential of VR technology in EMT education. 
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CHAPTER 5 

DISCUSSION, IMPLICATIONS AND CONCLUSIONS 

Introduction 

The purpose of this study was to investigate the implementation of an extended reality 

(XR) lab at Navarro College with a goal to enhance students’ problem-solving and analytical 

skills. The study was grounded in the awareness that, despite the growing prevalence of XR 

technologies in diverse industries, its adoption in educational institutions, particularly at the 

community college level, is progressing at a relatively slow pace. Many existing XR labs in these 

institutions are modest in size and are equipped with limited hardware and software resources. 

This investigation was also motivated by the significant challenge associated with 

introducing new technology into an academic environment. The study drew on Gardner’s (2000) 

argument that academic institutions must not remain static in the face of rapid technological 

advancements, and Rogers’ (2003) theory of adoption, which offers a framework for 

understanding innovation, change, and the types of adopters within these settings. 

Despite the transformative potential of XR technology to enhance learning experiences, 

expedite skill mastery, and facilitate knowledge retention, there is a significant gap in empirical 

research examining its effects on student outcomes and the evolution of teaching practices. As 

such, this study intended to contribute to filling this gap and advocating for more comprehensive 

research in the field to fully explore and leverage the benefits of immersive XR technologies in 

academic settings. 

Discussion of Findings 

The core question explored in this research include: 

RQ1. Do students with greater levels of prior gaming experience have higher levels of 
(a) confidence and (b) motivation in a virtual environment for EMT training? 
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RQ2. How does using VR impact students’ learning of skills needed for EMT exam? 

RQ3. How do students perceive their experience using VR for learning, (a) What are 
students’ perceptions of learning through VR, and (b) What role do students perceive VR 
could have in education? 

Research Question 1: Confidence and Motivation 

The research findings from Research Question 1 suggest a favorable link between gaming 

experience and enhancements in both motivation and confidence, aligning with previous research 

that demonstrated the effectiveness of game-based instruction in improving learning outcome 

gains (Merchant et al., 2014). Students with gaming experience demonstrated improvements in 

confidence when navigating the virtual environment for EMT training. Furthermore, an increase 

in motivation levels post-intervention indicates that virtual environments for EMT training could 

potentially engage students, facilitating their learning process. 

Confidence 

A correlation analysis illuminated a positive relationship between the hours spent gaming 

per week and PstUTAUTConfidence, implying that students with more gaming experience may 

navigate similar virtual learning environments with greater confidence. Regression analysis 

further elucidates this, demonstrating that each additional hour spent gaming per week 

corresponds to an increase in the confidence score. While these results provide preliminary 

evidence of gaming experience positively influencing students’ confidence and motivation in a 

virtual EMT training environment, it is essential to interpret the findings with discretion due to 

certain limitations. 

The UTAUT model offered valuable perspectives into the factors that influence VR 

technology’s adoption in EMT education. Performance expectancy, effort expectancy, social 

influence, and facilitating conditions emerged as critical determinants of VR adoption. These 
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findings align with prior research that has applied the UTAUT model to study the adoption of 

diverse educational technologies (Seymour et al., 2002; Venkatesh et al., 2003). Understanding 

these factors is essential for EMT educators and program administrators to effectively implement 

and support VR technology integration into their curricula. 

Motivation 

These results provide substantial evidence that the use of a virtual environment in 

emergency medical technician (EMT) training significantly bolsters the motivation levels of 

participants. With the intervention, which is the exposure to a virtual training environment, 

participants’ motivation levels demonstrably improved. The paired samples T-test, which 

compared the motivation scores before and after the intervention, highlighted a significant 

increase in motivation post-intervention. This indicates that the exposure to the virtual 

environment indeed had a positive effect on the participants’ willingness to engage in the 

training. 

The effect size measures, specifically Cohen’s d, reinforced the practical significance of 

this intervention. Though these measures fell within the small to medium range, they suggest that 

the virtual environment not only fosters an enhanced learning experience but also moderately 

motivates the learners, thereby making the training process more effective. In simpler terms, the 

introduction of a virtual environment in EMT training could lead to more motivated and 

potentially more competent EMT trainees. Fundamentally, the findings have considerable 

implications for educational strategies within EMT training. The integration of virtual 

environments could become a significant tool in enhancing trainee motivation, ultimately 

contributing to more effective learning outcomes. 

Collectively, the effect size measures and statistical significance discussed earlier 
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substantiate the impact of the intervention on the motivation levels of the study’s participants. 

The data underscored the practical importance of the intervention and its potential to 

substantially enhance motivation. Remarkably, the strength of motivation’s association, which 

was already substantial in the pre-intervention phase, intensified significantly post-intervention. 

This underlines the effectiveness of our intervention, demonstrating its capacity not only to 

maintain but also to considerably boost the motivation levels of participants. 

Outcomes from Research Question 1 suggest that VR technology can positively influence 

EMT students’ learning experiences and outcomes. A majority of participants reported an 

increase in motivation and engagement with learning materials via VR technology, aligning with 

previous research that promotes the idea of VR enhancing learner motivation, engagement, and 

enjoyment (Chen et al., 2012; Merchant et al., 2014). These findings provide evidence that the 

intervention enhances motivation levels among participants. The study’s results underscore the 

potential value of this intervention in similar contexts.  

Indicating a correlation between prior gaming experience and heightened levels of 

motivation and confidence in a VR training environment. Furthermore, significant variations 

were observed in performance across the different EMT metrics. These outcomes align with the 

results obtained by Liou & Chang (2018), who also reported a differentiated impact of VR 

training contingent upon the specific skills under evaluation.  

Moreover, the findings reveal that the use of VR technology was linked with 

improvements in learning outcomes. This aligns with previous studies demonstrating the 

effectiveness of VR in enhancing learning outcomes across various educational domains 

(Radianti et al., 2020). The positive impact on learning outcomes can be attributed to the 

immersive and interactive nature of VR technology, which facilitates active engagement with the 
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learning content and safe skill practice within a controlled environment (Araiza-Alba et al., 

2021). 

Research Question 2: Emergency Medical Technician (EMT) Exam 

The results of Research Question 2 offer insights into the intricate nature of utilizing 

virtual reality (VR) in the training for emergency medical technician (EMT) exam. These 

findings align with established principles in educational research that immersive, interactive 

learning environments can boost understanding and skill acquisition. However, the varying 

impacts across different performance metrics suggest that the effectiveness of VR might not be 

uniform across all skillsets or areas of knowledge. 

The six performance metrics were treated as individual entities and analyzed accordingly 

and suggest that the intervention had an impact on Secondary Assessment scores but did not 

significantly affect scores in the other categories based on the given data. Furthermore, these 

findings indicate that, apart from Secondary Assessment, the intervention appeared to have 

limited impact on other categories based on effect size estimates. The differential impact across 

categories underscores the complexity of the intervention and the need for more nuanced 

interpretation of the findings.  

Building upon these findings, there is a palpable necessity for further research to delve 

deeper into these section-specific effects and to decipher the most efficient way to incorporate 

VR training within a comprehensive EMT education framework. It would be especially 

beneficial to identify if specific skillsets or knowledge domains are more significantly improved 

by VR training and to comprehend the reasons behind such disparities. This could facilitate the 

development of more focused and potent training programs, potentially enhancing not only 

examination scores but also real-world patient outcomes. 
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This study’s finding provide valuable insights into the potential of VR-based training for 

EMT exam, highlighting the complex and performance metrics-dependent impacts of such 

training and suggesting that the immersive and interactive nature of VR training may enhance 

cognitive processing and understanding in particular performance metrics of EMT practice. 

However, the differential impacts across performance metrics imply that VR training may not be 

equally effective for all types of skills or knowledge, echoing theories of differentiated learning 

and skill acquisition. 

In the context of the Technology Acceptance Model (TAM) and the SAMR Model, it is 

essential to consider not only the potential of the technology itself but also how it is accepted and 

integrated into the learning process. Therefore, as we continue to examine the potential of VR in 

EMT training, we should bear in mind these fundamental principles of effective instructional 

design. 

In conclusion, while this study posits the potential of VR as a transformative tool in EMT 

education, it is clear that further research is necessary to fully harness its capacity. Nevertheless, 

the goal remains that with continued research and development, VR training could eventually 

become an integral component of EMT education and training. Ultimately, this could lead to 

more effective and efficient use of VR technology in EMT education and potentially other areas 

of healthcare training as well. 

Research Question 3a: Semantic Differential Scale 

The third research question explored how students perceive their experience using VR for 

learning, specifically regarding their perceptions of learning through VR and the role they 

perceive VR could have in EMT education. The findings from both parts of the question indicate 

a broadly positive perception of VR as a tool in EMT education. 
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In addressing the first part of Research Question 3, students’ perspectives of their 

learning experience with VR were gauged using a semantic differential scale. This approach 

provided a more detailed insight into their subjective evaluations and perceptions of VR in their 

learning process. The scale evaluated attitudes toward VR learning across five semantic scales: 

boring/interesting, unappealing/appealing, ordinary/fascinating, unexciting/exciting, and means 

nothing/means a lot. 

In the context of this study, the interrelationships between Total Semantic Differential 

perceptions (TotalSemDiff) and an array of other variables were assessed. It was observed that 

age bore an inverse correlation with semantic perception, albeit a weak one that lacked statistical 

significance, implying a marginal decrease in semantic perception values associated with an 

increase in age. Conversely, the amount of time spent gaming each week emerged as a 

statistically significant moderate positive correlate of semantic perception, suggesting an 

amplification in TotalSemDiff values in tandem with an increase in weekly gaming duration. 

Although the correlation between semantic perception and the frequency of immersive 

technology usage was directionally positive, it failed to attain statistical significance. However, 

two factors, namely Total Post UTAUT Confidence (TotalPstUTAUTConfidence) and Total 

Performance Experience (TotalPerfExp), exhibited robust and statistically significant positive 

associations with semantic perception. These strong correlations substantiate the idea that as 

Confidence and Performance Experience intensify, there is a corresponding elevation in semantic 

perceptions. 

Additionally, Pre-Motivation was found to be positively correlated with semantic 

perceptions, a relationship that was not only strong but also statistically significant. This positive 

correlation reached an exceptional magnitude with Post Motivation, reflecting the most potent 
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relationship identified in this analysis. Other variables such as Self Efficacy and Behavior also 

displayed moderate but statistically significant positive correlations with semantic perceptions, 

reinforcing the notion that enhancements in these areas coincide with an increase in semantic 

perceptions. 

To conclude, the most potent correlates of semantic perceptions were Post Motivation, 

Post UTAUT Confidence, and Performance Experience, highlighting their probable pivotal role 

in modulating semantic perceptions. Meanwhile, age and the frequency of immersive technology 

usage exhibited insignificant correlations with semantic perceptions. The remaining variables 

under scrutiny - self efficacy, behavior, and time spent gaming weekly - demonstrated 

statistically significant but moderate positive correlations with semantic perceptions. This 

nuanced understanding of the relationships between semantic perceptions and various factors 

contributes to a more granular comprehension of how VR technology can be strategically applied 

within this context. 

Furthermore, the findings elucidate the pivotal role that personal ownership of VR 

technology can play in influencing semantic differential scores. It was observed that owning a 

VR headset corresponds with significantly higher scores, a finding that holds profound 

implications for both theoretical understanding and practical applications of VR technology in 

this context. This suggests an inherent association between an individual’s semantic 

perception—the anchor item in this context—and their exposure to VR environments, which is 

largely influenced by personal ownership of a VR headset. Notably, the intervention 

implemented in this study served to strengthen this association even further. This emphasizes the 

compelling notion that the extent of familiarity with VR, obtained through owning and regularly 

using a VR headset, can substantially mold users’ semantic perceptions within VR environments. 
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Research Question 3b: VR in EMT Education 

In the second part of Research Question 3, an open-ended question was posed to 

understand the optimal application of VR in EMT education. The responses further strengthened 

the positive views regarding the use of VR in this context. Four themes emerged (a) immersive 

scenario training, (b) skill acquisition in a risk-free environment, (c) enhancement of learner 

engagement, and (d) real-world situational preparedness. These themes highlight the various 

ways in which students believe VR can enhance their learning and preparation for their future 

roles as EMTs. 

In particular, the theme of immersive scenario training underscores the potential of VR to 

create realistic, immersive training scenarios that are difficult to replicate in traditional learning 

environments. This suggests that VR can provide students with opportunities to practice and 

hone their skills in safe, controlled environments before they need to apply these skills in real-

world situations. The theme of enhancement of learner engagement is particularly notable, as it 

echoes the findings from the semantic differential scale, further reinforcing the idea that VR can 

increase student engagement and motivation. This, in turn, can lead to more effective learning. 

The final theme, real-world situational preparedness, emphasizes the potential of VR in 

preparing students for real-world situations, which is a critical aspect of EMT education. This 

suggests that VR could serve as an essential tool in helping students feel more prepared and 

confident in their abilities to handle the challenges they will face in their professional roles as 

EMTs. 

In summary, the students’ responses indicate a strong belief in the potential of VR as a 

beneficial adjunct in EMT education. They envisage its use in facilitating immersive scenario 

training, practicing skills in a risk-free environment, enhancing engagement, and preparing for 
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real-world situations. These findings underscore the potential value of integrating VR 

technologies more fully into EMT training curricula and suggest avenues for future research and 

development. The results of this qualitative analysis are summarized in Table 28. This table 

includes selected quotes that represent the main themes and subthemes identified in the 

responses. This approach provides a clear and concise overview of the student’s perceptions of 

how VR could best be used in EMT education. 

This section presented the data analysis and results of the study, which aimed to explore 

the impact of VR technology on EMT students’ learning experiences and outcomes. Despite the 

limitations of the study, the findings suggest that VR technology can potentially enhance EMT 

education by improving student engagement, motivation, and learning outcomes. The majority of 

the participants reported positive experiences with VR technology and indicated that they found 

it valuable and enjoyable. 

Implications for Practice 

This research carries substantial implications for the creation and execution of virtual 

reality (VR) training curriculums within emergency medical technician (EMT) education. The 

potential positive correlation observed between gaming experience and increased motivation and 

confidence within VR training environments suggests that incorporating gaming elements could 

boost student confidence and motivation. This, in turn, could catalyze student engagement and 

enhance the learning process. 

The results indicate that VR technology’s incorporation into EMT training programs can 

potentially augment students’ learning experiences and outcomes. Therefore, educators and 

administrators should consider integrating VR technology to provide students with immersive, 

interactive, and engaging learning opportunities.  
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Understanding the factors influencing the adoption of VR, as elucidated by the UTAUT 

model, can guide program developers in addressing performance expectancy, effort expectancy, 

social influence, and facilitating conditions. This will facilitate the successful incorporation and 

utilization of VR technology in EMT education. 

It is crucial for EMT educators and administrators to provide sufficient training and 

support for students and instructors, alongside necessary resources and infrastructure, to ensure 

the effective use of VR technology. The NavarroXR Lab at Navarro College plans to expand the 

potential of the lab by exploring a wider array of offerings beyond its original scope. Expanding 

to areas such as nursing, and core credit classes will allow for a more inclusive and 

comprehensive learning experience. This strategic move would aim to accommodate a diverse 

set of academic pursuits and offer more opportunities for the students, thereby making the 

NavarroXR Lab a central hub for education and innovation. In addition, promoting a positive 

social influence by advocating collaboration and peer support can also facilitate VR technology’s 

acceptance.  

The study’s results have practical implications beyond the classroom as well. The 

findings suggest that VR training environments can serve as powerful tools in EMT education, 

particularly for complex, multi-step tasks. It highlights the need to consider individual 

differences, such as gaming experience, when designing VR training programs. It also points to 

the necessity for continuous refinement of VR training environments to make them more 

representative of real-world scenarios and to support learning more effectively.  

Despite certain limitations in this study, such as the small sample size and the single 

EMT training program setting, the results provide a promising outlook on the potential benefits 

of VR in EMT education. Future research should aim to validate these findings with larger and 
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more diverse samples and explore potential differences across various educational settings. 

Moreover, given the reliance on self-reported data, future research might benefit from 

incorporating objective measures of learning outcomes, such as performance on standardized 

tests or skill assessments.  

The study’s results also suggest that while VR can significantly enhance learning 

experiences, students’ perceptions of VR learning are complex and multifaceted. As a result, 

careful consideration must be given to the diverse needs and perceptions of students when 

implementing VR in learning. Though the study focused on VR technology’s immediate impact, 

future research should explore its long-term effects on students’ knowledge retention, skill 

development, and real-world emergency situation performance. Longitudinal studies could 

provide valuable insights into VR technology’s sustainability and lasting impact in EMT 

education. 

Lastly, while there was no statistically significant improvement from pre to post-test in 

research question two, the increased mean scores in all six sections suggest that VR training may 

still offer practical benefits for EMT students. This is particularly important in EMT exam, 

where a diverse range of learners is expected. Despite the lack of significant variability in scores 

across participants, it suggests that VR training can effectively cater to a broad spectrum of 

students. 

Theoretical Implications 

The findings from this study extend our theoretical understanding of the implications of 

virtual reality (VR) in education, more specifically within the context of emergency medical 

technician (EMT) training. The research not only supports the idea that experiential learning, a 

tenet deeply rooted in constructivist theory, can be significantly enhanced through VR by 
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providing immersive, engaging, and risk-free environments for learning and skill application but 

also expands upon existing pedagogical theories by examining the role of an emergent 

technology on student learning, motivation, and confidence. 

This study aligns with the situated learning theory, which underscores the importance of 

context in learning, and demonstrates how VR, by replicating real-world situations, can facilitate 

a deeper understanding and improved application of knowledge in EMT education. Furthermore, 

the study’s findings give us valuable insights into the factors that affect the acceptance and use of 

VR in EMT education, extending the applicability of the Unified Theory of Acceptance and Use 

of Technology (UTAUT) model to this context. The study underscores the importance of 

performance expectancy, effort expectancy, social influence, and facilitating conditions in 

facilitating acceptance and effective use of VR technology. 

Moreover, the findings suggest that gaming experience, a factor not traditionally included 

in the UTAUT model, plays a significant role in the adoption and successful use of VR 

technology in an educational setting. This suggests a new avenue for theoretical exploration 

within the field of technology acceptance models. The study further contributes to the cognitive 

theory of learning by suggesting that the immersive and interactive nature of VR training may 

enhance cognitive processing and understanding in certain areas of EMT practice. Nevertheless, 

it also posits that VR training may not be uniformly effective for all types of skills or knowledge, 

echoing theories of differentiated learning and skill acquisition. 

The study’s observation that VR-based training is similarly effective for all students 

aligns with the theory of Universal Design for Learning (UDL), which posits that learning 

environments should be designed to be accessible and effective for all learners, irrespective of 

their learning styles or abilities. Furthermore, reinforcing the importance of creating inclusive 
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and effective learning environments. 

However, the section-specific impacts of VR training necessitate further research to 

unravel these effects and determine how best to incorporate VR training into a comprehensive 

EMT education program. For example, it would be valuable to examine whether certain types of 

skills or knowledge are more readily enhanced by VR training and the reasons behind this. This 

could pave the way for more targeted and effective training programs, potentially improving not 

only examination performance but also patient outcomes in real-world settings. 

In the specialized context of emergency medical training, VR provides an innovative 

platform that allows students to participate in simulations which would ordinarily be unattainable 

through conventional methodologies. This evolution marks a unique progression in training 

techniques that only recent technological advancements have made possible. Evidentiary support 

of VR’s effectiveness is reflected through notable alterations in the evaluation metrics, namely 

content knowledge examinations administered pre and post VR adoption. The shift in these 

scores serves as a quantifiable indicator of the technology’s impact on learning outcomes. 

However, beyond the realm of technological efficacy, the role of user perception emerges 

as a crucial factor in this dynamic. The attitudes of students towards the technology, inclusive of 

their confidence in its utilization, contribute significantly to the overall success of the learning 

process. It is interesting to note that this pattern of technological adaptation and user response is 

not unique to VR. Instead, it provides a broader commentary on the transformative power of 

innovative technology, underscoring a recurring narrative observed in conjunction with the 

integration of numerous technological advancements throughout educational history. 

In conclusion, this study contributes to the growing body of literature on the effectiveness 

of VR in education and underscores the complex nature of learning outcomes in VR 
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environments, reflecting the multidimensionality of the learning process. While the impact of 

VR-based training appears to vary depending on the specific skills being assessed, these findings 

provide initial evidence for the effectiveness of VR in EMT training, ultimately reinforcing the 

need for further research to fully understand and optimize the use of VR technology in this 

context. 

Significance of the Dissertation: Contributions to the Field 

This study contributes to the field of EMT education and technology-enhanced learning. 

It provides empirical evidence supporting the potential of VR as a tool to improve student 

engagement, motivation, learning outcomes, and confidence in an EMT training context. 

It further contributes to the literature on the use of VR in education, providing insights 

into students’ perceptions and experiences of VR learning. In addition, the identification of key 

themes such as immersive scenario training, skill acquisition in a risk-free environment, 

enhancement of learner engagement, and real-world situational preparedness offers valuable 

guidance for the design of effective VR learning experiences. 

Moreover, this study provides practical insights into the factors influencing the 

acceptance and use of VR in EMT education, as explained by the UTAUT and User Perception 

of XR Technology models. These findings can be instrumental in guiding the successful 

integration of VR into EMT curricula, which could ultimately enhance the quality of EMT 

training programs and contribute to better preparedness of EMT students for their professional 

roles in emergency care. 

Limitations 

Despite the significant findings, it is essential to note the limitations of this study. Firstly, 

the research was conducted with a relatively small sample size (n = 46) and within a single EMT 
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training program, which may limit the generalizability of the findings. Future studies should aim 

to recruit larger and more diverse samples to ensure the findings are more widely applicable. 

Secondly, the study did not account for other potential influencing factors, such as 

individual learning styles or the diversity of gaming experiences. The research assumes that all 

gaming experiences are equivalent in terms of their impact on confidence and motivation, which 

may not be the case. The type, complexity, and context of the games played may also affect these 

outcomes. Future studies should consider these individual differences and categorize gaming 

experiences more specifically to provide a more nuanced understanding of the effects of gaming. 

The cross-sectional design of the study limited the ability to make causal inferences about 

the effects of gaming on motivation and confidence over time. Future research would benefit 

from a longitudinal design to track these effects over time and provide more robust evidence of 

causality. The absence of a control group also restricts the ability to isolate the effects of gaming 

from other factors that could influence motivation and confidence. Including a control group in 

future research could allow for a better determination of the specific impact of gaming. 

Despite these limitations, the results from this study provide a valuable starting point for 

further investigation into the potential benefits of gaming experience in virtual learning 

environments. Furthermore, they are integral to the design of future educational interventions 

aiming to leverage students’ gaming experiences to enhance their learning outcomes. 

Future Research 

Building on the insights gained from this study, future research should aim to replicate 

and extend the findings to larger, more diverse samples and in different educational settings. This 

approach will not only validate and expand upon the findings but also establish the 
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generalizability of the results, providing a deeper understanding of the factors influencing the 

adoption and use of VR technology in EMT education. 

Longitudinal studies are particularly recommended to examine the long-term effects of 

VR technology on students’ knowledge retention, skill development, and performance in real-

world emergency situations. Such studies can offer valuable insights into the sustainability and 

lasting impact of VR technology in EMT education, moving beyond the immediate effects 

examined in the current study. 

Given the observations, further research is needed to unpack the performance metrics-

specific effects and to determine how best to incorporate VR training into a comprehensive EMT 

education program. It would be especially beneficial to explore whether VR training is more 

effective at improving certain types of skills or knowledge, and to understand why this might be 

the case. Moreover, integrating the VR intervention into regular skills training days could further 

opportunities for exposure, enhancing its potential benefits. This could lead to more targeted and 

effective training programs, potentially improving not only examination performance but also 

patient outcomes in real-world settings. 

However, it is crucial to consider the perspectives of Clark (1983) in this context, who 

maintained that media and technology are merely vehicles for instruction and do not inherently 

improve learning outcomes. According to Clark, the actual determinant of effective learning is 

the instructional methods deployed within the media, not the format of the media itself. This 

suggests that while VR is an innovative technology, its effectiveness in EMT training may 

depend more on how it is used than the technology itself. Clark’s work reminds us to continue 

assessing different media and instructional methods to identify the most effective means of 

promoting learning outcomes, even as we explore new technologies such as VR. 
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Moreover, future research could focus on investigating the impact of gaming experience 

on other aspects of VR training, such as skill acquisition and knowledge retention. Delving 

deeper into the effectiveness of specific VR applications in EMT education, such as training in 

emergency response, patient assessment, or advanced life support techniques, would add 

valuable breadth to our understanding of VR in this context. The role of individual differences in 

shaping responses to VR training also warrants further investigation. Considering factors like 

age, prior experience with technology, or learning style could provide a more nuanced 

understanding of the effectiveness of VR technology in EMT education.  

In evaluating the effectiveness of the virtual reality (VR) intervention on emergency 

medical technician (EMT) performance, it’s essential to note that the metrics employed - Scene 

Size-Up, Primary Survey/Resuscitation, History Taking, Secondary Assessment, Vital Signs, and 

Reassessment - do not fall within the same domain. Each of these parameters measures a distinct 

aspect of EMT performance and requires a unique skill set. For instance, Scene Size-Up requires 

quick decision-making and situational awareness, while History Taking necessitates effective 

communication and patient rapport. Consequently, improvement in one metric doesn’t 

necessarily correlate with enhancement in another, underscoring the multidimensionality of EMT 

skills. When designing future studies, it is therefore paramount to consider these metrics as 

discrete entities to enable a more precise understanding of the VR intervention’s impact on each 

aspect of performance. By doing so, subsequent researchers and EMT training programs can 

tailor their VR interventions to address specific skill gaps and further improve EMT performance 

across the spectrum of care. 

Future research in this area should aim to investigate the specific effects of VR 

interventions on individual metrics of EMT performance. This would involve conducting 
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targeted studies to assess the impact of VR training on decision-making skills in Scene Size-Up, 

communication and patient rapport in History Taking, and other aspects of EMT performance as 

measured by the identified metrics. Additionally, further exploration of the interplay between 

different skill sets within the VR context could provide valuable insights into the potential 

synergistic effects or trade-offs among various EMT performance domains. Such investigations 

would contribute to a more comprehensive understanding of the efficacy of VR interventions in 

enhancing specific aspects of EMT performance and guide the development of tailored training 

programs that effectively address skill gaps across the spectrum of care. 

Given the potential financial investment required to implement VR technology in EMT 

education, it is important for future studies to also explore the cost-effectiveness of VR 

compared to traditional teaching methods. This would provide critical information to decision-

makers about the economic viability of adopting such innovative teaching approaches. In 

addition, integrating VR training with other training methods could be a promising avenue for 

future research, as the present results suggest that the impact of VR training may vary depending 

on the specific skills being assessed. Lastly, incorporating a control group and employing a 

longitudinal design in future studies could help researchers better understand the impact of VR 

technology on learning outcomes and long-term retention of knowledge in EMT education.  

By addressing these areas, future research can contribute to a comprehensive 

understanding of the potential benefits and challenges associated with integrating VR technology 

into EMT education. This, in turn, can inform the development of more effective and engaging 

educational experiences for EMT students, leading to better preparedness for their professional 

roles in emergency care. 
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Conclusion 

This research contributes to emergency medical technician (EMT) education and the 

integration of virtual reality (VR) technology. The findings highlight the potential of VR as a 

beneficial tool for enhancing learning experiences and outcomes in EMT education. The study 

demonstrates the positive impact of VR in facilitating immersive scenario training, skill 

acquisition in a risk-free environment, learner engagement, and real-world situational 

preparedness. Moreover, the research sheds light on the factors influencing the acceptance and 

use of VR technology, as identified by the Unified Theory of Acceptance and Use of Technology 

(UTAUT) model and User Perception of XR Technology instrument. 

The results of this study have practical implications for EMT educators, program 

administrators, and policymakers. By incorporating VR technology into EMT training programs, 

educators can create more engaging and interactive learning environments that enhance student 

motivation, engagement, confidence, and learning outcomes. This has the potential to improve 

the overall quality of EMT education and better prepare students for their professional roles in 

emergency medical care. 

However, it is vital to acknowledge the limitations of this research. The sample size was 

relatively small, and the study was conducted in a single EMT training program, which may 

restrict the generalizability of the findings. Additionally, the reliance on self-reported data 

introduces potential biases such as social desirability and recall bias. These limitations provide 

opportunities for future research to address these gaps and further advance the understanding of 

benefits and challenges associated with integrating VR technology into EMT education. 

Future research should focus on replicating and extending this study with more extensive 

and diverse samples, encompassing various educational settings and contexts. Longitudinal 
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studies are needed to explore the long-term effects of VR technology on students’ knowledge 

retention, skill development, and performance in real-world emergency situations. Additionally, 

investigating the specific elements of VR learning experiences that have the most significant 

impact and understanding the differential effectiveness of VR technology across different areas 

of EMT training are important areas for further exploration. 

The present study also, undertook a comprehensive assessment and evaluation of a 

diverse range of skills within the context of VR technology among students studying emergency 

medical service. By employing measures that spanned the three classical psychology domains of 

cognitive, affective, and behavioral, this study aimed to provide a holistic understanding of the 

participants’ abilities and conduct a thorough analysis of their skill sets. Through this approach, 

the study contributed to a more comprehensive understanding of VR in EMS education, shedding 

light on the multifaceted nature of VR technology and the interplay between different types of 

skills. The findings of this study have implications for both research and practice, as they 

underscore the importance of considering the various dimensions that influence individual 

performance and success in VR-based training. By recognizing and addressing these dimensions, 

future VR interventions in EMS education can be tailored to enhance specific skill gaps, thereby 

improving the overall preparedness and competence of emergency medical professionals. 

In conclusion, this research contributes to the theoretical understanding of VR technology 

in EMT education and provides practical insights for its implementation. As VR technology 

continues to evolve and become more accessible, it holds great promise for transforming EMT 

education and improving the quality of emergency medical care. Future research endeavors 

should address this study’s limitations, expand upon the findings, and explore new avenues to 
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maximize the benefits of VR technology in EMT education. By doing so, we can enhance 

educational experiences, improve student outcomes, and advance the field of EMT education. 
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APPENDIX A 

USER PERCEPTION OF XR TECHNOLOGY PRE-SURVEY
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1. Which class are you currently enrolled in? 

EMS 
Fire 
Allied Health 

 
2. Assigned Code  

 
 

3. What is your gender?  

Female 
Male 
Decline to answer 
Other (please specify) 

 
 
4. What is your ethnicity? (Please select all that apply.) 

American Indian or Alaskan Native 
Asian or Pacific Islander 
Black or African American 
Hispanic, Latino/a, or of Spanish origin 
Non-Hispanic or Latino 
White / Caucasian 
Prefer not to answer 
Other (please specify) 

 
 
 
5. What is your current age? 

18-29 
30-39 
40-49 
50-59 
60-69 
70-79 
80-89 
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90 or older 
 
6. What is the highest level of education you have completed? 

Still in High School (Dual Credit) 
High School / G.E.D. 
Some college 
Associate’s degree 
Bachelor’s Degree 
Other (please specify) 

 
 
7. On average, how many hours a week do you spend gaming (e.g., gaming consoles, mobile 
phones, computers, etc.)? 

I do not game 
1 to 3 hours 
4 to 6 hours 
7 to 9 hours 
10 hours or more 
Other (please specify) 

 
 
8. Do you own a virtual reality headset (oculus, HTC, etc.)?  

Yes 
No 

 

9. How often do you use immersive technologies (virtual, augmented, or oculus, etc.)?  

Never 
Occasionally (at friends’ houses, gaming stores, mall kiosks, etc.) 
Daily 
Weekly 
Other (please specify) 
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10. Instructions: Select one level of agreement for each statement to indicate how you feel.  

SD = Strongly Disagree, D = Disagree, U = Undecided, A = Agree, SA = Strongly Agree 

    SD     D     U     A    SA 

1. The VR environment will motivate me to 
learn. ⃝ ⃝ ⃝ ⃝ ⃝ 

2. The VR technology will be easy to use. ⃝ ⃝ ⃝ ⃝ ⃝ 

3. I think that VR will be a useful educational 
learning tool. ⃝ ⃝ ⃝ ⃝ ⃝ 

4. I find learning in VR will inspire me to 
learn. ⃝ ⃝ ⃝ ⃝ ⃝ 

5. I find the information presented in the VR 
will be clear. ⃝ ⃝ ⃝ ⃝ ⃝ 

6. The VR will be enjoyable. ⃝ ⃝ ⃝ ⃝ ⃝ 

7. The visual stimuli provided in VR will be 
captivating. ⃝ ⃝ ⃝ ⃝ ⃝ 

8. I am apprehensive about total immersion in 
the virtual world. ⃝ ⃝ ⃝ ⃝ ⃝ 

9. I think stimulation through multiple senses 
will promote a better comprehension of 
educational content. ⃝ ⃝ ⃝ ⃝ ⃝ 

10. I will feel comfortable and confident using 
VR. ⃝ ⃝ ⃝ ⃝ ⃝ 
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APPENDIX B 

USER PERCEPTION OF XR TECHNOLOGY POST-SURVEY
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1. Which class are you currently enrolled in? 

EMS 
Fire 
Allied Health 

 
2. Assigned Code  

 
 

 
3. Instructions: Select one level of agreement for each statement to indicate how you feel.  

SD = Strongly Disagree, D = Disagree, U = Undecided, A = Agree, SA = Strongly Agree 

    SD    D    U    A    SA 

1. I find that the VR environment motivated me to 
learn. ⃝ ⃝ ⃝ ⃝ ⃝ 

2. I find VR to be enjoyable. ⃝ ⃝ ⃝ ⃝ ⃝ 

3. I find the visual stimuli provided in VR captivating. ⃝ ⃝ ⃝ ⃝ ⃝ 

4. I find learning in VR inspires me to learn. ⃝ ⃝ ⃝ ⃝ ⃝ 

5. I find the VR technology was easy to use. ⃝ ⃝ ⃝ ⃝ ⃝ 

6. I think that VR is a useful educational learning tool. ⃝ ⃝ ⃝ ⃝ ⃝ 

7. I find the information presented in the VR was clear. ⃝ ⃝ ⃝ ⃝ ⃝ 

8. I find the simulation well-aligned with the content 
presented in the module. ⃝ ⃝ ⃝ ⃝ ⃝ 

9. I found it easy to participate in the virtual experience. ⃝ ⃝ ⃝ ⃝ ⃝ 

10. I felt like I was successful in the simulation. ⃝ ⃝ ⃝ ⃝ ⃝ 

11. I learned significantly better in the VR experience.  ⃝ ⃝ ⃝ ⃝ ⃝ 

12. I am apprehensive about total immersion in the 
virtual world. ⃝ ⃝ ⃝ ⃝ ⃝ 

13. I find that the simulation contributes to a positive 
learning experience. ⃝ ⃝ ⃝ ⃝ ⃝ 
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14. I think stimulation through multiple senses promotes 
a better comprehension of educational content. ⃝ ⃝ ⃝ ⃝ ⃝ 

15. The virtual experiences appeal to me as part of the 
curriculum. ⃝ ⃝ ⃝ ⃝ ⃝ 

16. I recommend virtual experiences as part of learning 
in this course. ⃝ ⃝ ⃝ ⃝ ⃝ 

17. I feel comfortable and confident using VR for 
learning. ⃝ ⃝ ⃝ ⃝ ⃝ 

 
4. To me, VR for learning is: 
1. boring 1 2 3 4 5 interesting 

2. unappealing 1 2 3 4 5 appealing 

3. ordinary 1 2 3 4 5 fascinating 

4. unexciting 1 2 3 4 5 exciting 

5. means nothing 1 2 3 4 5 means a lot  

 
5. How do you think VR could best be used for EMT education? 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 
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