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A B S T R A C T K E Y W O R D S 

The rapid digital transformation of the global tourism industry has 

significantly reshaped the competency requirements for tourism professionals. 

International organizations emphasize that digital skills and artificial 

intelligence (AI) literacy are becoming core employability factors in tourism 

and service sectors [1], [2]. However, higher education institutions continue 

to rely largely on traditional instructional methodologies that insufficiently 

integrate AI-based digital technologies into professional training. This creates 

a structural gap between industry expectations and graduate preparedness. 

Although recent studies examine AI applications in tourism and hospitality 

[5], [10] and digital innovation in education [3], empirical research proposing 

a systematic pedagogical model for AI-integrated tourism education remains 

limited. 

This study aims to enhance the methodology of professional training for 

tourism students through an AI-integrated digital learning framework 

grounded in experiential learning theory [7] and digital competence 

frameworks [8]. A quasi-experimental design was implemented involving 52 

undergraduate tourism students divided into control and experimental groups 

over one academic semester. The intervention included AI-assisted case 

analysis, digital itinerary simulations, and competency-based assessment. 

Statistical analysis using paired-sample t-tests demonstrated significant 

improvement in the experimental group (p < 0.01), with a large effect size 

(Cohen’s d = 0.82). The findings confirm that AI-integrated methodology 

substantially enhances professional and digital competencies, offering a 

scalable model for modernizing tourism education in alignment with global 

digital transformation trends [4], [9]. 

 

 

 

INTRODUCTION 

The rapid digital transformation of global economies has fundamentally reshaped higher education 

systems, requiring universities to modernize curricula, teaching methodologies, and competency 

frameworks. International policy reports emphasize that digital literacy, data analytics skills, and 
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artificial intelligence (AI) competencies are becoming essential across service-based industries, 

including tourism [1], [2]. According to the Organisation for Economic Co-operation and 

Development (OECD), digital technologies are redefining pedagogical models by enabling adaptive, 

personalized, and data-driven learning environments [3]. Consequently, higher education institutions 

are under increasing pressure to integrate advanced digital tools into professional training systems. 

The tourism industry, in particular, is experiencing accelerated digitalization through smart tourism 

ecosystems, AI-driven recommendation systems, robotic service automation, and predictive demand 

analytics [5], [10]. The World Tourism Organization highlights that digital transformation is no longer 

optional but constitutes a structural condition for competitiveness in global tourism markets [1]. AI-

based systems are now widely used in itinerary planning, customer behavior forecasting, chatbots for 

service support, and revenue management systems. As a result, tourism professionals must possess 

not only traditional managerial competencies but also digital and analytical skills. 

Despite these industry-level transformations, a mismatch persists between labor market requirements 

and university training outcomes. The World Economic Forum identifies analytical thinking, 

technological literacy, and AI-related competencies among the fastest-growing skill categories 

worldwide [2]. However, many tourism education programs continue to rely on traditional lecture-

based methodologies that insufficiently integrate AI-driven learning environments. This 

methodological lag creates a structural competence gap between graduates and employer expectations. 

Although prior research has explored digital tools in tourism education and AI applications in 

hospitality management [4], [5], most studies focus on technological adoption rather than systemic 

pedagogical integration. There remains a lack of empirically validated methodological models that 

integrate AI technologies into competency-based tourism training in a structured and measurable 

manner. 

Therefore, the objective of this study is to enhance the methodology of professional training for 

tourism students through the development and empirical validation of an AI-integrated digital learning 

framework aimed at improving professional, digital, and analytical competencies. 

 

LITERATURE REVIEW 

The integration of digital technologies into tourism education has expanded significantly over the past 

decade. Learning Management Systems (LMS) have enabled blended and hybrid learning formats, 

facilitating asynchronous content delivery and digital assessment. Additionally, virtual reality (VR) 

simulations are increasingly used to replicate real-world tourism environments, allowing students to 

engage in experiential learning without physical constraints. Such immersive tools are particularly 

effective for destination management training and hospitality service simulations. 

Digital case studies and simulation-based assignments further enhance problem-solving and 

situational decision-making skills. Research indicates that technology-enhanced learning 

environments improve student engagement and applied knowledge acquisition when aligned with 

experiential learning principles [7]. However, many implementations remain fragmented, focusing on 

isolated tools rather than coherent methodological systems. 

While digital platforms provide flexibility and scalability, their pedagogical impact depends largely 

on instructional design. Without systematic integration into competency frameworks, digital tools risk 

becoming supplementary rather than transformative components of tourism education. 
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Artificial intelligence has emerged as a transformative force in higher education. AI-powered tutoring 

systems enable personalized feedback, adaptive content sequencing, and real-time performance 

analytics. Predictive analytics tools allow institutions to monitor student progress and optimize 

learning pathways [3], [9]. 

In tourism and hospitality contexts, AI technologies mirror industry practices, including demand 

forecasting algorithms, automated service agents, and data-driven marketing optimization [5], [10]. 

Integrating these technologies into educational processes can strengthen students’ analytical and 

digital competencies while aligning learning with real industry practices. 

AI-driven adaptive learning environments support individualized competence development by 

adjusting task complexity based on student performance. However, the majority of research focuses 

on technological efficiency or system performance rather than pedagogical restructuring. The 

methodological dimension—how AI should be embedded within competency-based curricula—

remains underdeveloped. 

Competency-based education emphasizes measurable learning outcomes aligned with professional 

standards. In tourism training, key competencies typically include: 

• Digital and technological literacy 

• Communication and intercultural competence 

• Analytical and problem-solving skills 

• Managerial and organizational abilities 

Experiential learning theory suggests that professional competencies are most effectively developed 

through practice-oriented, simulation-based, and reflective learning activities [7]. However, 

traditional tourism curricula often emphasize theoretical knowledge over applied digital competence. 

Current research tends to evaluate individual digital tools or AI applications without proposing 

comprehensive pedagogical integration models. In other words, most studies concentrate on what 

technologies are used rather than how they are systematically embedded into methodological 

frameworks for competence formation. This constitutes a significant research gap. 

There remains insufficient empirical evidence on structured AI-integrated methodological systems 

designed specifically for tourism education, incorporating measurable competency outcomes and 

validated through statistical analysis. 

 

RESEARCH METHODOLOGY 

This study employed a quasi-experimental research design using a non-equivalent control group 

model. Two groups of undergraduate tourism students participated: an experimental group exposed to 

an AI-integrated instructional methodology and a control group receiving traditional lecture-based 

instruction. 

The quasi-experimental approach was selected due to institutional constraints that prevented random 

assignment while maintaining ecological validity within authentic classroom settings. Pre-test and 

post-test measurements were conducted to evaluate changes in professional and digital competencies 

over one academic semester (16 weeks). 

The sample consisted of 52 second-year undergraduate students enrolled in a Tourism and Hospitality 

program. Participants were divided into: 

• Experimental group (n = 26) 

• Control group (n = 26) 
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The intervention lasted one semester. Both groups studied identical curricular content; however, the 

instructional methodology differed. Ethical consent was obtained, and participation did not affect 

academic grading. 

The experimental group was taught using an AI-integrated digital learning framework consisting of 

the following components. Students analyzed real tourism management cases using structured AI-

supported problem-solving prompts. The AI system provided alternative solutions, scenario 

simulations, and analytical comparisons; Students developed customized tourism packages using AI 

tools to optimize routes, cost structures, and customer segmentation; Using historical tourism data 

sets, students applied AI-supported forecasting logic to predict seasonal demand fluctuations and 

propose strategic decisions; Students compiled digital portfolios documenting AI-assisted 

assignments, reflective analyses, and competence progression; 

The control group received traditional lectures, textbook case discussions, and written assignments 

without AI integration. 

A structured rubric was developed to measure three competency dimensions: 

1. Digital competence 

2. Analytical and problem-solving competence 

3. Professional decision-making competence 

Each dimension was rated on a 5-point Likert scale (1 = low proficiency; 5 = high proficiency). A 

validated digital literacy instrument adapted for tourism education was administered. Both groups 

completed identical assessments at the beginning and end of the semester. Data analysis was 

conducted using SPSS. 

• Paired-sample t-test was applied to measure within-group improvements. 

• Independent-sample t-test was used to compare post-test differences between groups. 

• Cohen’s d was calculated to determine effect size. 

• Cronbach’s alpha coefficient assessed internal consistency reliability. 

Reliability analysis demonstrated strong internal consistency (α = 0.87), indicating acceptable 

measurement reliability. 

 

PROPOSED PEDAGOGICAL MODEL 

The proposed AI-integrated pedagogical model is conceptualized as a systemic methodological 

framework composed of five interrelated components that collectively ensure coherent and 

measurable professional competence development in tourism education. Unlike fragmented 

technology adoption approaches, this model embeds artificial intelligence within the structural logic 

of curriculum design, instructional delivery, and assessment mechanisms. 

The primary goal of the model is the formation of professional digital competence among tourism 

students in alignment with the ongoing digital transformation of the labor market. Given the increasing 

integration of AI-driven analytics, automation systems, and smart tourism technologies within the 

industry, professional readiness now requires not only domain-specific knowledge but also the ability 

to interpret data, interact with intelligent systems, and make evidence-based strategic decisions. 

The content dimension of the model incorporates AI-integrated learning modules embedded directly 

within core tourism management subjects. These modules include digital marketing analytics, smart 

destination management, AI-based tourism demand forecasting, and customer behavior modeling. 

Rather than treating AI as an external add-on, the curriculum integrates digital intelligence tools into 
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subject-specific problem contexts, thereby maintaining disciplinary coherence while enhancing 

technological relevance. 

The instructional methods employed within the model are grounded in experiential and problem-

oriented learning principles. Simulation-based learning environments allow students to engage with 

realistic tourism scenarios supported by AI-generated data insights. AI-assisted problem solving 

enables iterative exploration of alternative strategies through algorithmic feedback and scenario 

comparison. Case-based learning is enriched through AI-supported analytical prompts that deepen 

critical evaluation of managerial decisions. Predictive modeling exercises expose students to 

forecasting logic and data interpretation practices commonly applied in tourism planning. 

Additionally, reflective digital portfolio development encourages metacognitive awareness by 

documenting competency growth and analytical reasoning processes over time. 

The technological tools supporting this framework include generative AI platforms, Learning 

Management Systems (LMS), data visualization and analytics software, and specialized tourism 

simulation systems. These tools function not as isolated digital supplements but as integrated 

components of a structured instructional ecosystem. The interoperability of platforms ensures that 

learning activities, analytics tracking, and assessment processes remain interconnected. 

Assessment within the model is competency-based and multidimensional. Evaluation combines 

rubric-based performance measurement, digital performance tracking through analytics dashboards, 

and reflective analysis of student portfolios. This layered assessment strategy ensures that digital 

competence, analytical reasoning, and professional decision-making skills are measured 

systematically and transparently. 

 

RESULTS AND DISCUSSION 

Table 1. Competency Development Results in Experimental and Control Groups 

Indicator Experimental Group (n = 26) Control Group (n = 26) 

Mean Pre-test Score 3.02 3.05 

Mean Post-test Score 3.78 3.21 

Mean Improvement (ΔM) +0.76 +0.16 

Percentage Increase 25.2% 5.2% 

Paired t-test t(25) = 4.87 Not significant 

p-value p < 0.001 p > 0.05 

Cohen’s d 0.82 (large effect) — 

 

The empirical results demonstrate a substantial improvement in professional competency levels within 

the experimental group following the implementation of the AI-integrated instructional model. The 

mean competency score increased from 3.02 in the pre-test to 3.78 in the post-test, representing an 

absolute improvement of 0.76 points and a relative increase of approximately 25.2%. The paired-

sample t-test confirmed that this difference was statistically significant, t(25) = 4.87, p < 0.001, 

indicating that the observed improvement is unlikely to be attributable to random variation. 

Furthermore, the calculated effect size (Cohen’s d = 0.82) indicates a large practical effect, suggesting 

that the AI-based methodological intervention produced a substantial educational impact beyond mere 

statistical significance. 
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In contrast, the control group exhibited only a modest improvement, with mean scores increasing from 

3.05 to 3.21, corresponding to a 0.16-point gain (approximately 5.2%). Statistical analysis revealed 

that this difference was not significant (p > 0.05), implying that traditional lecture-based instruction 

resulted in limited competency development during the same academic period. 

An independent-sample t-test comparing post-test scores between the two groups revealed statistically 

significant differences in favor of the experimental group (p < 0.01). This between-group comparison 

confirms that the observed gains in the experimental group can be attributed to the AI-integrated 

pedagogical approach rather than general academic progression over the semester. 

From a theoretical perspective, these findings align with constructivist learning theory, which posits 

that knowledge is actively constructed through engagement, interaction, and problem-solving. The 

AI-assisted simulations and case analyses provided authentic learning environments in which students 

engaged in iterative reasoning and reflective analysis. Moreover, the intervention closely reflects 

Kolb’s experiential learning cycle, as students progressed through concrete experience (AI-supported 

simulations), reflective observation (analysis of AI-generated feedback), abstract conceptualization 

(interpretation of tourism data), and active experimentation (refinement of strategic decisions). 

The results also support contemporary digital competence frameworks, demonstrating that structured 

integration of AI tools within a coherent methodological system leads to measurable improvements in 

digital and analytical competencies. Importantly, the findings suggest that technological integration 

alone is insufficient; rather, pedagogically structured AI implementation is essential for achieving 

significant educational outcomes. 

Overall, the statistical evidence and theoretical interpretation jointly confirm that AI-integrated 

instructional methodology significantly enhances professional training effectiveness in tourism 

education compared to conventional teaching approaches. 

The study confirms that systematic AI-integrated methodology significantly enhances professional 

and digital competencies of tourism students compared to traditional instruction. The large effect size 

demonstrates strong pedagogical impact, supporting the scalability of the proposed model. 

 

CONCLUSION 

This study investigated the enhancement of professional training methodology for tourism students 

through the systematic integration of artificial intelligence-based digital learning technologies. The 

empirical findings confirm that AI-integrated instructional design significantly improves students’ 

digital, analytical, and professional decision-making competencies compared to traditional lecture-

based approaches. The statistically significant results (p < 0.01) and large effect size (Cohen’s d = 

0.82) demonstrate both academic and practical relevance. 

The primary contribution of this research lies in providing empirical evidence that structured AI 

integration within tourism education produces measurable improvements in competency 

development. Unlike studies that focus primarily on technological adoption, this research validates a 

pedagogically grounded framework supported by statistical analysis. The study bridges the gap 

between digital transformation discourse and applied educational methodology in tourism training. 

The methodological novelty of this research consists of the development and validation of a systemic 

AI-integrated pedagogical model that aligns: 

• Competency-based learning outcomes 

• Experiential learning theory principles 
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• AI-assisted simulation and forecasting tasks 

• Structured competency assessment mechanisms 

The innovation does not merely involve the use of AI tools but their integration into a coherent 

methodological system that connects goals, content, instructional strategies, digital tools, and 

assessment. 

For tourism faculties and higher education institutions, the proposed model provides a scalable 

framework for curriculum modernization. The integration of AI-assisted case analysis, predictive 

tourism demand exercises, and digital portfolio assessment enables: 

• Alignment of graduate competencies with labor market digitalization 

• Strengthening of analytical and data-driven decision-making skills 

• Increased student engagement through simulation-based experiential learning 

The framework can be adapted across tourism management, hospitality operations, destination 

planning, and digital marketing courses. 

Despite its contributions, the study has several limitations. First, the sample size was limited to a single 

institution, which may affect generalizability. Second, the intervention period was restricted to one 

academic semester; longer-term competency retention was not assessed. Third, the rapid evolution of 

AI technologies means that specific tools used during the study may quickly become outdated. 

Future research should explore the development of adaptive AI learning systems capable of 

personalizing tourism education based on real-time performance analytics. Additionally, immersive 

virtual reality (VR) tourism laboratories could be integrated with AI-driven scenario modeling to 

simulate complex destination management environments. Longitudinal studies examining 

competency sustainability and labor market performance of graduates trained under AI-integrated 

models would further strengthen empirical validation. 

In conclusion, the integration of AI-based digital technologies into tourism education must move 

beyond technological experimentation toward systematic pedagogical restructuring. The proposed 

model offers a theoretically grounded and empirically supported pathway for modernizing tourism 

professional training in the era of digital transformation. 
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