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Introduction  

Culinary education within the framework of Vocational Education and Training 

(VET) in Australia and globally is at a critical juncture. The need to align traditional 

teaching methods with the evolving demands of the hospitality industry and the diverse 

needs of students has become increasingly urgent. This is particularly evident in 

Australia, where completion rates for VET programs remain alarmingly low, and a 

growing skills gap exists between industry expectations and educational outcomes. As a 

cookery teacher at a TAFE institution in Victoria, I have witnessed these challenges first-

hand in Certificate III and IV Cookery courses, where students face numerous hurdles in 

their educational journey.  

Addressing these challenges is essential, and the emergence of modern learning 

technologies, such as Augmented Reality (AR) and Virtual Reality (VR), offers promising 

solutions to reform vocational education. AR/VR has the potential to enhance student 

engagement, improve practical skills, and ultimately bridge the gap between 

educational outcomes and industry expectations. By providing immersive, interactive 

learning environments, these technologies can address critical issues such as safety, 

efficiency, and the overall educational experience for VET students. This study is guided 

by the central question:  

Can Augmented and Virtual Reality technologies enhance culinary 

vocational education?  

This research explores AR/VR's multifaceted roles in improving student learning 

experiences, equipping them with the practical skills necessary to meet industry 

standards. By examining the transformative potential of these technologies, this study 

aims to determine whether AR/VR can revolutionise culinary education, significantly 

improving student outcomes and better preparing them for the demands of the 

industry. 

 

Research Problem 

Low completion rates and the widening gap between educational outcomes and 

industry demands have become significant challenges within the Australian VET sector. 

According to the National Centre for Vocational Education Research (NCVER), only 43% 

of students enrolled in VET programs at TAFE institutions complete their courses 



(NCVER, 2023b). This figure is even lower in culinary education, where the demanding 

kitchen environment and risks associated with handling hazardous equipment, such as 

knives, frequently result in injuries that disrupt students' learning. A review of industry 

safety records shows that common injuries include muscle strains, cuts, burns, and 

bruises (Lippert et al., 2020). New students are particularly vulnerable, and these 

injuries often lead to a loss of motivation. In severe cases, extended recovery times 

result in prolonged absences or even withdrawal from the course. 

Graduates transitioning from VET programs into the workforce often report a 

significant gap between the skills they learned and the competencies required by 

employers. They frequently lack sufficient practical experience, and their training does 

not fully prepare them for the fast-paced, demanding kitchen environment. Employers 

have expressed dissatisfaction with VET training, citing concerns about the low quality 

of training, a lack of relevant skills, and insufficient focus on practical abilities (NCVER, 

2023a). This misalignment between industry expectations and educational outcomes 

severely affects graduates' employability and career progression (Siekmann & Circelli, 

2021). 

Two key factors contribute to this gap: the ever-evolving nature of the hospitality 

industry and the slow-changing, rigid structure of training packages in VET programs. 

The rapid pace of change in the culinary industry, driven by technological 

advancements and shifting consumer demands, is often not matched by the VET sector's 

ability to adapt its curriculum. Industry stakeholders, training providers, employers, 

and governments have voiced concerns that training packages are cumbersome and 

slow to update, leaving qualifications outdated for extended periods (Joyce, 2019, pp. 

53-54). Many employers have reported that the slow development of training packages 

fails to meet their rapidly changing skills needs, leaving industries with insufficient 

influence over qualification content (Joyce, 2019, pp. 53-54). 

Additionally, traditional training methods have remained largely unchanged for 

decades and are increasingly seen as inadequate for equipping students with the 

practical, hands-on skills necessary in the culinary arts (Spöttl & Windelband, 2021). As 

a result, there is an urgent need to explore more innovative, flexible approaches to 

training that better align with both industry expectations and the realities of modern 

culinary education. 

 



Purpose of the Study 

Considering these challenges, I have engaged in discussions with colleagues at my 

institution, including fellow educators and industry professionals, about the potential of 

modern learning technologies to address the disconnect between industry demands and 

educational curricula. These discussions highlighted the need for flexible, upgradable 

technologies to enhance the learning experience, ultimately improving student 

engagement and completion rates. AR/VR emerged as promising solutions during these 

conversations, offering immersive and interactive environments that can bridge the gap 

between theoretical knowledge and practical skills in culinary education.  

AR is a technology that overlays digital content, like images, sounds, or data, onto 

the real world in real time, creating an enhanced user experience by integrating virtual 

and physical elements. AR offers immersive learning experiences in education, 

improving memory retention and engagement by making abstract or complex concepts 

more accessible and understandable (Ço l et al., 2023, p. 3). 

VR is a technology that creates fully immersive, computer-simulated 

environments, allowing users to interact with 3D models as if they were real. In 

education, VR enhances experiential learning by placing students in realistic 

simulations, helping them develop practical skills. VR supports skill acquisition and 

retention by engaging multiple senses preparing learners for real-world challenges (Ço l 

et al., 2023, p. 4). 

The primary purpose of this study is to explore and evaluate the impact of 

AR/VR technologies on culinary education within the Australian VET sector. This 

research is motivated by the need to address the critical challenges currently facing the 

field, particularly in the context of low completion rates and the gap between 

educational outcomes and industry expectations. By investigating how these immersive 

technologies can enhance learning outcomes for culinary students, this study aims to 

provide insights that can inform the development of more effective and inclusive 

training methods.  

Despite the recognised potential of AR/VR in various educational contexts, there 

is a notable lack of research exploring their effectiveness in culinary training within the 

VET sector (Stender et al., 2021). This gap underscores the need for a systematic 

investigation into how these technologies can enhance learning outcomes in culinary 

education.  



This led me to undertake this research to explore how AR/VR applications can 

enhance culinary training in the VET sector. My study investigates the research question 

of whether AR VR technologies can enhance culinary VET. The paper will explore 

emerging themes from both areas and suggest ways these technologies can be utilised in 

the culinary VET sector to enhance learning. Key considerations include whether the 

realistic and engaging training experiences offered by AR/VR have the potential to 

bridge the gap between industry expectations and educational outcomes and whether 

these technologies can enable students to develop the practical skills needed to meet 

industry standards, thereby improving their employability and career prospects. 

By systematically exploring the impact of AR/VR on culinary training, this study 

aims to provide valuable insights that can inform the development of more effective 

training methods. Integrating AR/ VR into culinary education represents a technological 

upgrade and a fundamental shift in how culinary skills can be taught, practised, and 

assessed. The findings of this research could potentially lead to a paradigm shift in how 

culinary education is delivered and experienced. 

 

Benefits of the Study   

This study will primarily benefit my professional learning by deepening my 

understanding of the practical applications of AR/VR in culinary education. As a teacher 

in the VET sector, gaining insights into these technologies will enable me to experiment 

with innovative methods that better support student engagement and skill 

development. 

The findings from this research will be shared with colleagues in the Cookery 

department at my TAFE institution and with curriculum and assessment leaders 

involved in developing training programs. This can foster discussions about integrating 

AR/VR into the curriculum and teaching methods to enhance student outcomes, 

ensuring that students acquire the practical skills and knowledge necessary for success 

in the workforce. 

In conclusion, this research seeks to explore how AR/VR technologies can 

enhance the educational experiences of VET students, particularly in the culinary 

domain. The insights gained will serve as a foundation for future exploration and 

discussion within my teaching practice and may inspire gradual shifts toward more 

innovative, technology-integrated teaching methods in my workplace. 



Background literature review   

AR/VR technologies are reshaping education by providing immersive experiences that 

simulate real-world environments. While widely adopted in fields like technology and 

manufacturing, their use in culinary education is still emerging. The following sections 

examine AR/VR applications in VET, focusing on culinary education, and address the 

potential benefits, challenges, and research gaps. 

 

AR/VR in Vocational Education and Training (VET) 

AR/VR technologies are becoming increasingly prominent in VET due to their ability to 

enhance student engagement and practical skill development. The hands-on nature of 

VET aligns well with AR/VR's ability to simulate real-world conditions, bridging the gap 

between theoretical learning and practical application (Stender et al., 2021). These 

immersive technologies support the development of both cognitive and psychomotor 

skills, offering learners realistic environments to practice their skills (Gorman et al., 

2022; Schott & Marshall, 2021). In industries such as medicine and manufacturing, 

AR/VR has proven effective in enhancing skill acquisition by enabling safe, interactive 

experiences that would otherwise be high-risk or cost-prohibitive (Chiang et al., 2022). 

AR allows students to engage with virtual elements while remaining connected 

to the physical world, making abstract concepts easier to understand (Stender et al., 

2021). On the other hand, VR creates fully immersive environments where learners can 

practice complex tasks such as surgeries or machinery operations without the 

associated risks or costs (Gorman, 2019). VR is particularly valuable in technical 

education, where practical training can often be costly or hazardous (Papachristos et al., 

2018). 

In addition to enhancing skill development, AR/VR addresses logistical 

challenges in VET by reducing reliance on expensive physical equipment and facilities 

(Moonen et al., 2024). However, budget constraints and technical difficulties impede 

widespread adoption (Huang et al., 2024). As these technologies become more 

affordable and user-friendly, their integration into VET is expected to grow (Catenazzi 

et al., 2023). 

In summary, AR/VR are transforming VET by offering immersive, interactive 

experiences that enhance practical skill development while also addressing logistical 



and financial challenges. These technologies can potentially improve the accessibility 

and effectiveness of VET, particularly in high-risk and resource-intensive fields. As 

AR/VR evolve, their use in VET will likely expand, providing scalable and flexible 

solutions for students and institutions. 

 

AR/VR in Culinary Education 

Culinary VET equips students with practical skills for careers in the food and hospitality 

industries, focusing on hands-on experience in real-world kitchens to develop 

competencies in food preparation, hygiene, and safety (Mellet-d'Huart, 2009). However, 

integration of digital technologies like AR/VR has been slower in culinary VET 

compared to other fields (Papachristos et al., 2018).  

High costs for facilities, ingredients, and specialised equipment make these 

programs expensive, particularly for remote learners (Tsang, 1997). AR/VR 

technologies offer solutions by offering virtual environments where students can 

practice culinary tasks safely without physical resources, improving learning outcomes 

(Gorman, 2019; Gorman et al., 2022).  

Though still emerging, AR/VR applications in culinary education seem 

promising. For example, AR has been used for food safety training, allowing students to 

practice visual inspections (Liberty et al., 2023). Projects like "Virtual Chef" enable 

simulated cooking practices, reducing the need for costly infrastructure (Papachristos et 

al., 2018), and VR virtual classrooms have boosted engagement in food safety and 

kitchen operations (Gorman, 2019).  

The benefits seen in other technical fields, enhanced engagement, retention, and 

hands-on learning indicate that AR/VR could similarly benefit culinary education 

(Mikropoulos & Natsis, 2011). While AR/VR show promise, more research is needed to 

explore their effectiveness and applications in culinary VET (Stender et al., 2021). Their 

broader adoption will require further empirical validation and exploration. 

 

Gaps in Literature 

The literature reveals notable gaps in applying AR/VR technologies in culinary VET. 

Research on integrating AR/VR into culinary education is still emerging, with limited 

exploration of how these technologies can be fully utilised in vocational fields like 

culinary arts (Chiang et al., 2022). Additionally, spatial representation of learning 



content in Virtual Reality Learning Environments (VRLEs) remains underexplored in 

culinary education, leaving a gap in understanding how these environments can 

enhance practical skills (Belani et al., 2023). 

While research has highlighted using AR/VR for essential competencies like hygiene 

training, advanced culinary techniques such as knife skills and plating have received 

little attention (Kauppinen et al., 2021). The long-term effects of VR on skill retention 

and learning outcomes in VET also remain unclear, as Gorman (2019) emphasises. 

Studies on the cost-effectiveness and sustainability of these technologies are similarly 

scarce (Huang et al., 2024). 

Moreover, the cognitive and behavioural implications of multisensory AR in VET 

are under-researched, particularly in how these technologies can cater to students with 

diverse learning needs (Karunanayaka et al., 2021). Saad et al. (2022) further suggest 

that while VR applications are expanding, there is a limited understanding of the long-

term behavioural effects of such training in culinary contexts.  

This study addresses these gaps by exploring how AR/VR technologies can 

enhance culinary VET and reshape its delivery. 

 

Theoretical Underpinnings 

 

Constructivism 

Constructivism, as outlined by Piaget (1970), emphasises active knowledge 

construction through interaction with one's environment. AR/VR technologies provide 

virtual environments where learners can engage in immersive, hands-on experiences 

that support constructivist learning. Liberty et al. (2023, p. 5) highlight how AR 

facilitates constructivist learning by allowing learners to interact with digital elements 

and construct knowledge through real-time experiences. Similarly, Papachristos et al. 

(2018, p. 368) suggest that virtual environments in VET foster constructivist learning by 

simulating real-life scenarios where learners actively make decisions and engage in 

hands-on activities. This active engagement aligns with the principles of constructivism. 

Additionally, Bada and Olusegun (2015, p. 4) argue that VR supports constructivism by 

creating learner-centred environments where students can interact with cooking 

scenarios, developing practical expertise through experiential learning. 

 



Experiential Learning 

Kolb's (2014) experiential learning theory is highly relevant to AR/VR applications in 

VET. These technologies enable students to learn through doing, immersing them in 

practical tasks that reflect real-world scenarios. Projects like the "Virtual Chef" offer 

simulated kitchen environments where students can engage in experiential learning 

through practical tasks, such as food preparation, without the risks associated with 

physical resources (Papachristos et al., 2018, p. 371). VR environments provide 

opportunities for experiential learning by allowing students to practice essential 

culinary skills, such as cooking and food safety, in a risk-free, repeatable virtual setting 

(Gorman, 2019). Hu et al. (2023, p. 8) further emphasise that VR offers repeated, hands-

on training opportunities in simulated environments, which is key to the principles of 

experiential learning. 

 

Cognitive Load Theory 

Cognitive load theory, developed by Sweller (1988), posits that learning is optimised 

when extraneous cognitive load is minimised, allowing learners to focus on essential 

information. AR/VR technologies can reduce cognitive load by breaking down complex 

tasks into smaller, manageable segments and providing real-time feedback. Liberty et al. 

(2023, p. 3) point out that AR reduces cognitive load by offering immediate feedback, 

minimising cognitive strain during complex tasks. Similarly, Chiang et al. (2022, p. 6) 

highlight how AR simplifies training processes, making it easier for learners to focus on 

mastering specific skills without becoming overwhelmed by the entire task. VR also 

helps manage the cognitive load by segmenting tasks and minimising extraneous 

elements, as Belani et al. (2023, p. 2) noted. 

 

Gamification and Motivation Theories 

Motivation is critical to successful learning, and AR/VR technologies often incorporate 

gamification to enhance student engagement. According to Self-Determination Theory 

(SDT), learners are motivated when they experience autonomy, competence, and 

relatedness (Deci & Ryan, 1985). Gamification elements like rewards, challenges, and 

leaderboards integrated into AR/VR environments have been shown to boost 

motivation and engagement. For example, Chiang et al. (2022, p. 6) note that gamified 

AR applications increase learners' motivation and confidence by incorporating rewards 



and feedback, which can be essential in VET. Similarly, Gorman (2019, p. 6) further 

highlights that gamification strategies like scoreboards and points in VR environments 

increase engagement and motivation in food-based education, driving learners to excel 

in practical tasks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Methodology  

 

Research Paradigm 

This project adopted a pragmatic research paradigm, which prioritises practical 

outcomes and real-world solutions over universal truths (Morgan, 2014). Pragmatism 

shaped the decision to conduct a systematic literature review, allowing for the synthesis 

of diverse AR/VR applications in culinary education. This approach is well-suited for 

exploring how AR/VR can enhance VET student engagement, learning outcomes, and 

skill development. The research aims to provide evidence-based strategies that VET 

educators can use to improve teaching practices and student outcomes (Creswell & 

Creswell, 2017). 

 

Research Design   

This study used a qualitative systematic literature review, a method that follows explicit 

and rigorous procedures to synthesise existing research, ensuring transparency and 

reproducibility (Newman & Gough, 2020). This approach enabled the exploration of 

AR/VR applications in culinary education, identifying gaps and evaluating their impact 

on engagement, skill acquisition, and learning outcomes. 

Following a configurative synthesis logic suited to qualitative research, this 

methodology offered flexibility in adapting to new insights while maintaining a 

structured framework for study selection and analysis (Newman & Gough, 2020). 

Systematic reviews are ideal for synthesising diverse findings and generating actionable 

insights that inform educational practice (Creswell & Creswell, 2017). Given the 

variability in terminology and measures in educational technology, this approach was 

appropriate for identifying key themes and trends in AR/VR's use in VET (Tai et al., 

2020). 

The systematic review process included defining research questions, search 

strategies, study selection, and synthesis of findings using predefined methods 

(Newman & Gough, 2020). This structure facilitated the generation of new 

understandings about the challenges and opportunities presented by AR/VR in culinary 

VET. 



Search Strategy 

A comprehensive search strategy was developed to ensure that relevant and high-

quality studies were selected for analysis. The search was conducted across several 

electronic databases, including ERIC (ProQuest), Scopus, and Education Research 

Complete (EBSCO), accessed through Deakin Library resources. Searches were 

performed between August 8th and 11th, 2024. Filters were applied to include only 

peer-reviewed studies and full-text availability, ensuring the selection of high-quality 

literature. This process narrowed down relevant sources that explored the intersection 

of AR/VR technology and culinary VET. 

 

Search Terms, Keywords, and Strings 

The search terms were carefully designed to capture relevant studies discussing the 

application of AR/VR technologies in culinary VET. The strategy was structured around 

three main categories: Culinary Education, Vocational Education, and Augmented and 

Virtual Reality. Boolean operators (e.g., "AND," "OR") and truncation were used to 

optimise the search. For example, searches used combinations such as "augmented 

reality" OR "virtual reality" AND "culinary education" OR "vocational training" to ensure 

comprehensive results. 

The keywords and search strings, detailed in Table 1, included a combination of 

broad terms (e.g., "Culinary Education") and more focused terms (e.g., "Immersive 

Learning in Culinary"). This approach ensured that the search captured studies covering 

the technological, educational, and practical aspects of AR/VR in culinary VET (Newman 

& Gough, 2020; Tai et al., 2020). 



 

 

Inclusion and Exclusion Criteria 

Inclusion and exclusion criteria were carefully applied to ensure the relevance and 

rigour of this systematic review. The focus was on studies involving AR/VR technologies 

in vocational and culinary training, specifically those offering empirical evidence on 

student learning outcomes, engagement, or skill development within immersive AR/VR 

environments. 

The criteria were refined during the screening process to align with the project's 

objectives (Tai et al., 2020). Only peer-reviewed studies from 2019–2024 were 

included, ensuring credibility. Preference was given to studies with data on learning 

outcomes, immersion, user experience, and skills development in vocational education 

contexts. Studies published before 2019 that lacked peer review or had no empirical 

data were excluded, along with those focused on non-educational sectors or irrelevant 

contexts. This ensured the review remained targeted on culinary VET. Table 2 below 

outlines the detailed inclusion and exclusion criteria applied during the review process. 



 

 

From 35 initial citations, two duplicates were excluded. After screening by title, 

abstract, and full-text review, 25 studies were retained for final analysis. This structured 

process enabled a robust synthesis of AR/VR's effectiveness in enhancing student 

engagement and learning outcomes (Braun & Clarke, 2006). 

 

Data Analysis 

Once the relevant studies were identified, a structured data extraction process was 

employed to ensure consistency and thoroughness. Essential information, including the 

title, authors, publication year, journal/source, and critical themes, was systematically 

extracted and organised in an Excel spreadsheet for detailed analysis (Appendix 1, 

Table 3). This method facilitated a comprehensive examination of the role and 

application of AR/VR technologies in culinary VET, ensuring all relevant data were 

systematically captured (Tai et al., 2020). 

The coding framework utilised in this study combined both deductive and 

inductive approaches. Key themes such as enhanced engagement, improved learning 

outcomes, and accessibility challenges related to AR/VR applications were identified, 

following Braun and Clarke's (2006) six-phase approach to thematic analysis. This 

iterative framework ensured that themes were consistently refined, promoting 

thorough analysis and enabling the synthesis of relevant literature (Tai et al., 2020). 

The thematic analysis process facilitated identifying and exploring recurring 

patterns, key insights, and themes within the selected literature, enabling a structured 

approach to data interpretation. This section details each phase of the thematic analysis 



process, integrating additional insights from Creswell and Creswell (2017), Kuckartz 

(2019), and Cohen et al. (2002) to inform the data analysis methodology. 

 

Phase 1: Familiarisation with the Data 

The first step involved repeatedly reading the 25 selected papers to engage with their 

content fully. Known as "progressive focusing" (Cohen et al., 2002, p. 648), this phase 

began with a broad perspective before narrowing down key data features. This process 

captured emerging patterns and trends, laying the foundation for coding. Key 

observations were recorded using a thematic analysis template (Appendix 2, Table 4), 

facilitating the identification of potential themes and analytical categories (Braun & 

Clarke, 2006).  

 

Phase 2: Generating Initial Codes 

After familiarisation, I systematically reviewed the data to generate initial codes. 

Creswell and Creswell (2017) describe coding as assigning category labels to specific 

data. Descriptive codes captured elements like "immersion" and "student engagement," 

while analytic codes interpreted patterns, grouping these under broader concepts such 

as "enhanced engagement through AR/VR." Braun and Clarke (2006) highlight coding 

as an interpretative task where the researcher actively shapes the data's meaning. 

Cohen et al. (2002, p. 669) further note that coding helps identify themes by grouping 

similar data. 

 

Phase 3: Searching for Themes 

After generating initial codes, the next step was to collate them into potential themes. 

Braun and Clarke (2006, p. 89) describe this phase as grouping similar codes into 

conceptual categories that address the research question. Kuckartz (2019) highlights 

that themes emerge through iterative analysis using category-based and case-oriented 

approaches. I clustered related codes into broader thematic groupings aligned with the 

research focus, resulting in five initial themes, which were later refined to four: 

1. Enhanced Engagement and Motivation through Immersive AR/VR Environments 

2. Improved Learning Outcomes via AR/VR-Driven Cognitive and Psychomotor 

Development 

3. Personalised Learning Environments and Adaptive Feedback in AR/VR 



4. Integrating Cultural and Contextual Learning in AR/VR Technologies (initially 

identified, later refined out) 

5. Usability and Accessibility Challenges in AR/VR for Culinary Education 

Each theme represented a core aspect of how AR/VR technologies influence and 

enhance learning experiences within culinary education. 

 

Phase 4: Reviewing Themes 

This phase involved revisiting the themes alongside the original coded extracts. Braun 

and Clarke (2006) state that themes must "cohere together meaningfully" and 

accurately reflect the dataset. Each theme was critically assessed to ensure it captured 

the essence of the data and aligned with the research question. Cohen et al. (2002) 

suggest that early analysis can help focus on significant features, reducing data 

overload. During this review, the theme 'Integrating Cultural and Contextual Learning in 

AR/VR Technologies' was excluded due to insufficient empirical support in the 

literature. This refinement ensured that only well-supported themes were retained, 

enhancing the overall validity of the findings. 

 

Phase 5: Defining and Naming Themes 

In this phase, themes were clearly defined and named to capture their core meanings. 

Braun and Clarke (2006) stress that each theme must be distinct and identifiable. The 

themes were refined into coherent narratives that addressed the research question and 

reflected underlying data patterns. For example: 

• Theme 1: Enhanced Engagement and Motivation highlighted how AR/VR 

boosts student engagement by immersing them in dynamic virtual environments. 

• Theme 2: Cognitive and Psychomotor Skill Enhancement focused on how 

AR/VR aids the development of practical skills while supporting cognitive 

learning. 

• Theme 3: Personalised Learning and Adaptive Feedback captured AR/VR's 

ability to support individualised learning through real-time feedback. 

• Theme 4: Usability and Accessibility Barriers addressed AR/VR adoption 

challenges, such as cost and usability issues. 

As Cohen (2002) notes, this process moves from description to theory generation, 

capturing the essence of each theme. 



 

Phase 6: Producing the Report 

The final phase involved synthesising the thematic findings into a coherent narrative, 

with each theme supported by literature. Braun and Clarke (2006) emphasise that 

writing is integral to analysis, not a separate task. The themes were presented to 

describe the data and interpret their broader implications for AR/VR's role in 

enhancing culinary education. Reflexive practices were incorporated, acknowledging 

the researcher's active role in shaping the narrative (Creswell & Creswell, 2017). This 

analysis demonstrated how AR/VR technologies can revolutionise culinary education by 

boosting student engagement, improving learning outcomes, and addressing integration 

challenges. 

 

Ethical Considerations 

Although this study did not involve human participants, ethical considerations 

remained crucial to the research process. As this was a systematic literature review, all 

data used were publicly available, and no ethical risks were associated with the study. 

The research adhered to the ethical standards and codes of conduct set by Deakin 

University and aligned with the principles outlined in the National Statement on Ethical 

Conduct in Human Research (National Health and Medical Research Council [NHMRC], 

Australian Research Council, & Universities Australia, 2023). As Beauchemin et al. 

(2022) discussed, transparency and adherence to ethical principles were maintained 

throughout the research process by documenting each methodology step, including 

search strategies, inclusion/exclusion criteria, and data extraction. 

The Research Supervisor reviewed and validated the templates used for data 

extraction, minimising bias and reflecting best practices in responsible research 

conduct. 

 

Consideration of Bias    

Reflexivity was integral to the coding and thematic analysis, ensuring personal biases 

and perspectives were addressed throughout the research process. As Braun and Clarke 

(2006, p. 80) highlight, researchers actively shape the identification and interpretation 

of patterns in data, making it essential to reflect on how their views may affect the 

analysis. To mitigate this, I critically examined how my background in culinary 



education and interest in AR/VR could influence the selection of themes. This reflexive 

approach ensured that coding decisions were grounded in the data, enhancing the 

credibility of the findings (Braun & Clarke, 2006). 

Researcher reflexivity was further employed by documenting key decisions 

during coding and thematic development, promoting transparency and reducing bias. 

Creswell and Creswell (2017) emphasise that reflexivity supports the transition from 

description to theory generation in qualitative research, ensuring the integrity of the 

process. By remaining aware of how personal beliefs and values could influence theme 

development, the study aimed to present a balanced, evidence-based analysis of AR/VR 

technologies in education, contributing to credible and trustworthy findings (Braun & 

Clarke, 2006; Creswell & Creswell, 2017). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Finding and discussion  

This analysis examines the potential of AR/VR technologies to enhance culinary 

education in VET. A thematic analysis of 25 academic papers identified four key themes 

below. Each theme is explored in depth, with reference to relevant educational theories 

and supported by current literature, to demonstrate how AR/VR technologies can 

transform traditional teaching approaches in culinary education. 

 

Theme 1: Enhanced Engagement and Motivation  

Immersive AR/VR technologies significantly enhance student engagement and 

motivation by creating dynamic, realistic environments that facilitate interactive, 

hands-on learning. Papachristos et al. (2018) observed that students were motivated by 

the novelty and interactivity of virtual classrooms. Huang et al. (2024) demonstrated 

how VR headsets immerse students in 3D culinary settings, allowing them to practice 

tasks in a virtual space. This aligns with findings from Stender et al. (2021), who noted 

that AR/VR fosters deeper immersion compared to other media by reducing 

distractions and allowing learners to interact directly with virtual objects and scenarios. 

The ability to interact with virtual elements transforms passive learning into active 

engagement, aligning with constructivist principles outlined by Piaget (1970) that 

emphasise active knowledge construction through experience. 

Incorporating gamification further enhances motivation by making learning 

more enjoyable. AR simulations incorporating challenges and rewards significantly 

increased participation and focus (Bista & Garcia-Ruiz, 2021; Zakaria et al., 2022). By 

promoting intrinsic motivation, AR/VR aligns with Self-Determination Theory (SDT), 

which highlights the role of autonomy and competence in sustaining motivation (Deci & 

Ryan, 1985). Students' ability to control their learning pace and explore various 

pathways reinforces a sense of mastery and competence, which is crucial for 

maintaining long-term engagement. 

Studies by Laine et al. (2024) and Hu et al. (2023) demonstrated that students 

gained confidence and enthusiasm through immersive learning experiences. Simulating 

real-life culinary challenges in a consequence-free environment reduces anxiety, 

allowing students to build confidence and experiment freely without fear of failure 

(Belani et al., 2023; Huang et al., 2024).  



AR/VR technologies significantly enhance student engagement and motivation in 

culinary education by creating immersive, interactive environments. Grounded in 

Constructivist Learning Theory and Self-Determination Theory, these technologies offer 

gamification and simulations of real-world challenges, keeping students motivated and 

engaged in their learning journey.  

 

Theme 2: Cognitive and Psychomotor Skill Enhancement            

AR/VR technologies significantly enhance cognitive and psychomotor learning 

outcomes in culinary education by providing task-based, hands-on simulations that 

closely resemble real-world culinary practices.  

 

Cognitive Development 

AR/VR technologies enhance cognitive learning by providing visual simulations 

that make abstract culinary concepts easier to understand and retain. Chiang et al. 

(2022) found that AR training significantly improved long-term memory, with students 

better comprehending vocational tasks. Gorman (2019, p. 76) reported that repeated 

virtual practice boosted retention, especially for complex tasks like food safety and 

recipe costing. This immersive approach fosters deeper engagement, leading to 

improved learning outcomes. 

The benefits align with Sweller's Cognitive Load Theory (1988), which posits 

that breaking complex tasks into smaller steps reduces cognitive strain and improves 

focus. Levyta & Kusdiana (2023, p. 6) further highlighted how AR simplifies intricate 

culinary techniques, reducing cognitive overload and enhancing learning effectiveness. 

This engagement supports the development of practical skills, as discussed in the next 

section. 

 

Psychomotor Development 

AR/VR technologies effectively enhance psychomotor skills, such as knife handling and 

food preparation, by allowing students to practice technical tasks in safe virtual 

environments. Levyta & Kusdiana (2023) found that AR simulations enabled students to 

master basic cooking techniques faster than through written instructions, with visual 

guides accelerating skill acquisition. 

 



A key advantage of VR is the ability to safely practice dangerous tasks, like using 

sharp knives or handling hot surfaces, without real-world risks (Saad et al., 2022). 

Papachristos et al. (2018) noted that repeated VR practice allowed students to refine 

skills like knife handling more efficiently than in traditional settings. 

 

In conclusion, AR/VR technologies have significant potential to improve 

cognitive and psychomotor learning outcomes in culinary education by offering 

immersive, interactive simulations that enhance both knowledge retention and skill 

mastery.  

 

Theme 3: Personalised Learning and Adaptive Feedback  

AR/VR technologies are pivotal in creating personalised learning environments by 

offering real-time, adaptive feedback tailored to individual student needs. This 

approach is valuable in VET, where students with diverse backgrounds and skill levels 

require differentiated instruction. 

A significant advantage of AR/VR is its ability to provide immediate feedback, 

enabling students to correct mistakes as they occur. Levyta & Kusdiana (2023) observed 

that AR systems delivered real-time feedback on cooking techniques, allowing learners 

to adjust instantly. Stender et al. (2021) and Hu et al. (2023) found that real-time 

feedback improved understanding and proficiency and built student confidence, 

fostering ongoing improvement in their skills. 

In addition to immediate feedback, AR/VR technologies support self-paced 

learning by allowing students to revisit content at their own pace. Belani et al. (2023) 

highlighted the flexibility AR/VR offers, enabling students to progress at individual 

speeds based on their learning needs. Huang et al. (2024, p. 12) noted that AR/VR 

systems can dynamically adjust task difficulty, creating a personalised learning path 

tailored to each learner's performance. This adaptability is crucial in VET, where 

learners vary in experience and confidence. Moonen et al. (2024) further supported this 

by pointing out how AR/VR encourages higher engagement through interactive, 

differentiated instruction that responds to individual needs. 

Despite these strengths, challenges remain in fully personalising AR/VR 

technologies. Laine et al. (2024) cautioned that some AR/VR systems still rely on a "one-

size-fits-all" approach, which can reduce effectiveness for students with more nuanced 



or complex learning requirements. This limitation highlights the need for further 

research into customisable AR/VR solutions that can better accommodate diverse 

learning styles and individual needs, particularly in VET settings with varied learner 

profiles. 

In conclusion, AR/VR technologies offer significant potential for enhancing 

personalised learning through adaptive feedback and self-paced learning pathways in 

VET. However, as Laine et al. (2024) noted, further advancements are necessary to 

ensure that AR/VR systems fully accommodate the wide range of learning preferences 

and needs. 

 

Theme 4: Usability and Accessibility Barriers 

While AR/VR technologies offer substantial potential for enhancing learning outcomes, 

their adoption in culinary VET faces significant challenges like high costs, physical 

discomfort, technical limitations, and digital literacy barriers. 

 

High Costs 

The high cost of AR/VR hardware, especially headsets, remains a significant obstacle for 

educational institutions, particularly those with limited budgets (Huang et al., 2024). 

More affordable, non-immersive alternatives, while practical, often lack the interaction 

required for effective training (Huang et al., 2024).  

 

User Discomfort and Physical Strain 

Prolonged use of AR/VR headsets can lead to discomfort, such as nausea, dizziness, and 

neck strain. Schott and Marshall (2021, p. 104) found that simulator sickness affected 

users' ability to engage fully, while Laine et al. (2024, p. 12) noted that heavy headsets 

caused neck strain. 

 

Technical and Digital Literacy Barriers 

AR/VR systems require a certain level of technological literacy, which can be 

challenging for students unfamiliar with advanced digital tools. Yigitbas and Mazur 

(2024) found that older students struggled to navigate AR systems, reducing their 

engagement. The complexity of these systems can also overwhelm some learners (Laine 



et al., 2024). Smaller institutions lacking technical support face further difficulties 

managing and troubleshooting these systems (Huang et al., 2024). 

 

Limitations in Tactile and Sensory Feedback 

While AR/VR excels at providing immersive visual and auditory experiences, it 

struggles to replicate tactile feedback, which is crucial in culinary training. 

Karunanayaka et al. (2021) highlight that current haptic technologies are 

underdeveloped, making it difficult to simulate tasks like knife handling. Duggal et al. 

(2022) echoed this, noting the inability of VR systems to deliver hands-on culinary 

experiences fully. 

 

In summary, AR/VR technologies face significant challenges in culinary 

education, including high costs, physical discomfort, digital literacy barriers, and 

underdeveloped tactile feedback. Addressing these issues is essential to making AR/VR 

more accessible and effective in VET programs. 

 

Synthesis of the Discussion  

The analysis confirms that AR/VR technologies significantly enhance culinary education 

in VET programs. These technologies boost engagement and motivation by creating 

immersive, interactive environments that promote active learning. Aligned with Self-

Determination Theory (Deci & Ryan, 1985), AR/VR fosters intrinsic motivation, as 

demonstrated by Huang et al. (2024) and Papachristos et al. (2018), who highlight its 

capacity to transform passive learning into active participation. 

AR/VR also improves cognitive and psychomotor skills by offering safe, 

simulated environments for students to practice complex tasks without real-world 

risks. This aligns with Cognitive Load Theory (Sweller, 1988), which reduces extraneous 

load and facilitates skill mastery (Chiang et al., 2022; Levyta & Kusdiana, 2023; Saad et 

al., 2022). 

Moreover, AR/VR provides personalised learning through adaptive feedback, 

allowing learners to self-correct and build confidence (Levyta & Kusdiana, 2023; 

Moonen et al., 2024). This approach mirrors Formative Assessment Theory (Black & 

Wiliam, 1998), emphasising the importance of continuous feedback in promoting self-

regulated learning. 



However, usability and accessibility challenges persist. High costs and user 

discomfort, such as simulator sickness, remain barriers to widespread adoption (Huang 

et al., 2024; Schott & Marshall, 2021). Lower technological literacy, especially among 

older learners, further limits access (Yigitbas & Mazur, 2024). Addressing these 

obstacles is crucial to fully leveraging AR/VR's potential in VET programs. 

 

Limitations  

This research on AR/VR technologies in culinary education within VET had several 

limitations. A significant limitation was the lack of time for obtaining ethical clearance 

for a self-study, resulting in a shift from a practical exploration using a VR headset to a 

literature review with thematic analysis. While the literature review offered valuable 

insights, it limited direct experimentation and pragmatic exploration of the research 

question. 

The study also excluded technologies like Mixed Reality (MR) and Extended 

Reality (XR), which could have broadened the scope. Additionally, it was confined to 

English-language studies from specific databases, possibly missing relevant non-English 

research. 

Most reviewed studies employed quantitative methods, providing fewer 

qualitative insights into learners' experiences with AR/VR. This limits understanding of 

the emotional and experiential impacts on students. 

Finally, generalisability is restricted, as most studies were conducted in Western 

contexts, which may not fully represent diverse educational settings. The findings, 

focused on culinary education, may also not fully apply to other vocational fields with 

less emphasis on sensory and tactile skills. 

 

Future Research 

Further research into the long-term effects of AR/VR technologies on learner 

engagement is needed to determine whether their initial novelty wears off over time. 

Longitudinal studies that compare frequent versus sporadic AR/VR use would help 

assess the sustainability of motivation and learning outcomes over extended periods. 

Developing cost-effective, immersive VR models and improving haptic feedback 

is crucial for enhancing the user experience, especially in fields like culinary education, 

where sensory feedback plays a key role. Addressing issues such as simulator sickness 



and physical discomfort is necessary to improve accessibility and ensure that AR/VR 

technologies can be widely adopted across diverse learner populations (Ghasemi et al., 

2024). 

Further studies are necessary to evaluate how skills acquired in AR/VR 

environments transfer to real-world settings. Long-term research can determine how 

effectively virtual training prepares students for industry practices (Duggal et al., 2022). 

Finally, future research should prioritise inclusivity and accessibility in AR/VR 

technologies to accommodate learners with diverse needs, such as those with sensory 

impairments or disabilities. 

 

Conclusion  

AR/VR technologies hold significant potential for transforming culinary education 

within VET. By creating immersive, interactive, and personalised learning 

environments, AR/VR has the potential to address key challenges such as improving 

student engagement, facilitating skill acquisition, and bridging the gap between industry 

expectations and educational outcomes. Research demonstrates that AR/VR enhances 

engagement by immersing students in hands-on learning environments that simulate 

real-world scenarios, aligning with Self-Determination Theory, which emphasises 

autonomy and competence (Huang et al., 2024; Moonen et al., 2024; Papachristos et al., 

2018). 

Although AR/VR can complement traditional culinary education methods, they 

cannot fully replace the hands-on, multisensory experience critical in professional 

culinary practice. AR/VR technologies excel at providing safe, simulated environments 

for practising essential skills like knife handling and food safety, accelerating skill 

acquisition and memory retention (Chiang et al., 2022; Levyta & Kusdiana, 2023). 

However, limitations in sensory feedback, such as underdeveloped haptic and olfactory 

systems, hinder full immersion, especially in tactile-based fields like culinary arts. 

Additionally, AR/VR's ability to provide personalised learning and real-time 

adaptive feedback is a significant advantage, though challenges related to high costs, 

usability, and inclusivity remain (Laine et al., 2024; Zakaria et al., 2022). To fully 

harness the potential of AR/VR in VET, future research will need to focus on developing 

affordable solutions, improving sensory feedback technologies, and ensuring these 

systems accommodate diverse learners. As these technologies evolve, they are set to 



play a transformative role in the future of VET, enhancing both the quality and 

inclusivity of learning experiences. 
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Appendix 2 

Table 4: Thematic Analysis of AR/VR in Culinary Education Studies 

 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


