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Abstract

:

This research applies a model-based teaching approach aimed at scrutinizing trends in the leisure, tourism, hospitality, recreation, and sport (LTHRS) field by integrating artificial intelligence (AI) along with ChatGPT, project-based learning (PBL), systems thinking, and industrial analysis tools to foster trend recognition skills. The study employs a quasi-experimental design to compare the efficacy of two instructional approaches (exploratory vs. confirmatory) concerning AI literacy and learning outcomes. Notably, the exploratory group exhibits marked improvements in AI knowledge, while the confirmatory group demonstrates enhanced trend recognition ability. Additionally, the research delves into the application effects of AI-based text mining and ChatGPT (AITM) as content analysis tools through four distinct projects (5G’s impact on tourism industries, travel trends caused by metaverse, daylily tour in Huatan Township, and Taiwanese elements in spectator sports), underscoring the substantial efficacy of AITM in capturing diverse themes, albeit with challenges in discerning subtle and subjective labels. These findings highlight the effectiveness of the model-based teaching approach and the multifaceted utility of AI and automated text mining in augmenting trend recognition skills.
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1. Introduction


This research endeavor presents a conceptual framework aimed at investigating the developmental trends within the domains of leisure, tourism, hospitality, recreation, and sports (LTHRS). The primary objective of this framework is to serve as a point of reference and instructional guide for the identification and comprehension of emerging trends. The application of this framework predominantly hinges upon the progression of artificial intelligence (AI) information technology, its utilization of intelligent text mining and text analysis methods, and the integration of ChatGPT as a pivotal tool.



This framework incorporates principles of systems thinking and industrial analysis through tailored teaching activities centered on project-based learning (PBL). The research adopts a dual-pronged instructional approach within the framework of model-based pedagogy, featuring “exploratory guidance” and “confirmatory verification” in PBL. This approach may align with dual-processing theories [1], which are psychological frameworks describing two distinct systems of thinking and reasoning. The primary aims of this research revolve around the comparative evaluation of these two pedagogical approaches and examine the effectiveness of AI-enabled content analysis, in conjunction with the utilization of ChatGPT, within the educational setting.



This research applies AI, combines it into PBL activity design, and provides scaffolded guidance to assist students in developing their systems thinking abilities [2]. Metacognitive thinking training is employed, continuously asking students to consider how trends are identified, cultivating their sensitivity and insight into trends, and enhancing their abilities to observe, analyze, interpret, and predict trends. Compared to the traditional teaching method primarily focused on discussing various trends, the approach applied in this research effectively enhances students’ ability to identify trends.




2. Literature Review


The focal point of this literature review is to consider the integration of insight into developmental trends as a major aspect of problem-based learning (PBL) instruction. Proficiency in gaining insights into emerging trends holds crucial significance in teaching, as it shows a skill for a holistic and systematic examination of trends in the realm of leisure, tourism, hospitality, recreation, and sports (LTHRS). In previous research and instructional materials related to the LTHRS industry’s development trends, the focus typically lies in explaining and discussing current trends (for instance, [3,4]. It is less common to find comprehensive and practical methods for identifying trends. With recent advancements in artificial intelligence-related technologies, the construction of a framework for identifying trends has become possible. Therefore, this research aims to apply AI and integrate PBL instructional design to fill the gap in this instructional research literature.



This review also undertakes a comparative analysis of AI-powered content analysis and the application of ChatGPT against the context of the conventional qualitative content analysis methodology. Notably, a discernible knowledge gap exits in the sphere of applying AI and ChatGPT vis-à-vis the time-intensive traditional content analysis process. Another primary objective of this research is to bridge this critical knowledge gap.



2.1. Insight into Developmental Trend Model


“Development trend” refers to the direction in which a certain field or industry may evolve, based on various factors such as government policies, market demand, and social systems. In the field of leisure and recreation, instructors tend to explain the current development trends and discuss their causes and impacts. However, for teachers in the classroom, the challenge is teaching students how to identify trends themselves. Cultivating this skill offers more sustainable benefits for students. In other words, it is better to give a fishing rod than to just give fish, indicating it is more beneficial to teach someone a skill or provide them with the means to fend for themselves rather than just giving them what they need in the short term.



To address this practical difficulty, this study proposes a conceptual model for examining the development trends in the LTHRS fields, serving as a reference tool and guide for trend analysis in teaching. The model was constructed based on text mining techniques, incorporating project-based learning (PBL) and integrating systems thinking and industry analysis skills. Two teaching methods, “exploratory guidance” and “confirmatory validation”, were adopted to evaluate the effectiveness of the model.



The Insight into Development Trends model (Figure 1) primarily delves into a comprehensive examination of industry trends by systematically analyzing the interplay between supply and demand within the fields of LTHRS. From the supply-side perspective, the model draws from concepts found in industry analysis, encompassing external environmental (political, environmental, social, and technical) analysis, industry dynamics, and changes in production and distribution patterns [5] as well as the application of the five forces analysis framework [6,7]. On the demand side, it places emphasis on artificial intelligence-driven online text mining to induce patterns in demand trends using secondary data sources [8].



Systems thinking offers a holistic approach to understanding the dynamic interactions between supply and demand in the LTHRS industry by uncovering the hidden structures and patterns beneath surface-level events, such as popular activities, emerging trends, or widely pursued fads. Using the iceberg metaphor [9,10], it examines the deeper forces—like industry structures, stakeholder dynamics, and technological advancements—that drive these visible trends. Additionally, systems thinking delves into the underlying mental models, including beliefs, values, and worldviews, which shape these deeper forces, providing a comprehensive perspective for predicting and responding to future developments in the industry.



Modeling-based teaching is more commonly seen in the education and learning of natural sciences [11]. Models can be used to describe scientific phenomena and form hypotheses for scientific research, which can then be verified [12]. In the field of social sciences, a similar approach is often employed in the empirical validation of structural equation models in cross-sectional research designs. However, using modeling as an instructional intervention and investigating its effectiveness in longitudinal research designs seems to be less common. This study aims to address this literature gap and make a breakthrough. In this research, we define “models” as reference tools or instructional guides in the design of the entire instructional process. The effectiveness of model use in teaching lies in the assessment of its impact on enhancing the skill of identifying trends as a learning outcome.




2.2. Two Teaching Approaches


The research project proposes “exploratory guidance” and “confirmatory verification”, which have their roots in the domain of multivariate statistical analysis, specifically “exploratory factor analysis” and “confirmatory factor analysis”. The former aims to explore and identify the factors that constitute a developmental trend model, while the latter is employed to confirm and validate the composition of these factors within the model (Figure 1). Regarding instructional approaches, the former uses an open-guidance exploratory approach, whereas the latter adopts a model confirmation approach. In this context, the “Insights into the LTHRS Industry Development Trend Model” plays a dual role, serving as a reference tool in the “exploratory guidance” teaching approach and as an instructional tool in the “confirmatory verification” teaching approach.



When juxtaposing these two pedagogical approaches, the “exploratory guidance” approach initially directs its attention towards the exploration of a specific trend as its exemplified subject matter, as illustrated through the examination of a trend known as “glamping luxury camping” [13]. Within this analysis, it undertakes an in-depth investigation into the essence and underlying determinants of the trend. Employing a metacognitive approach, it constructs a conceptual map designed to develop the essential skills for identifying trends. The “exploratory-guided” teaching approach in this study also draws elements from project-based learning (PBL) [14] and incorporates the established BIG6 steps frequently utilized in inquiry-based learning [15,16].



On the other hand, the “confirmatory verification” approach directly introduces the model of developmental trends (Figure 1). It subsequently employs project-based learning (PBL) unit activities to facilitate students’ acquisition of the analytical techniques intrinsic to the model. These activities also afford students the opportunity to apply these techniques to validate the model’s effectiveness through the identification and comprehension of a specific trend. The PBL unit activities employed in this approach exhibit some variations compared to those employed in the exploratory-guided teaching approach.



As advancements in information technologies, such as computing speed and storage capacity, continue to progress, there have been groundbreaking developments in artificial intelligence (AI) recently. The techniques for web crawling, text mining, online sentiment analysis, and association exploration analysis have become more mature. By applying AI and integrating PBL, this study proposes the “LTHRS Industry Development Trend Model” as a reference tool for “exploratory” guided teaching (see arrows in Figure 2 from left to right) and as instructional guidance for “confirmatory” teaching methods (see arrows in Figure 2 from right to left). This instructional design substantially deepens students’ positive attitudes toward AI, enhances their proficiency in AI techniques and tools, enables them to read and analyze trend reports, and cultivates insight into trends, analytical and problem-solving skills, and critical thinking abilities.



Expanding from a traditional content analysis procedure [17], Figure 2 illustrates a conceptual framework for demand-side public opinion content analysis, utilizing AI-driven automated content analysis, ChatGPT, and existing public opinion analysis platforms with secondary data and sentiment analysis. The goal is to identify, extract, and recognize popular trends, widely pursued fads, hotly discussed issues, well-received consumer behaviors, admired fashions, or emerging trends. This demand-side framework includes data acquisition (web crawling), text mining (data analysis), sentiment analysis, theme extraction, and association analysis among themes. It integrates both exploratory and confirmatory approaches to trend analysis.



From left to right, the process begins with exploratory thinking, where students engage in brainstorming to identify potential trends. They then proceed through steps to clarify and refine these trends. Ultimately, students apply metacognitive skills to assess whether a practical conceptual framework can be constructed to recognize a potential trend. Conversely, from right to left, students are introduced to a trend recognition model from the outset and follow its guidance to identify a trend. In the end, they reflect on and evaluate the model’s effectiveness in helping them recognize trends.




2.3. Project-Based Learning (PBL) Unit Activities


Project-based learning (PBL) refers to the process of learning through the creation and completion of a specific project or assignment [14]. Project-based learning (PBL) extends from problem-based learning, placing students in real-world problem scenarios [18]. This approach encourages students to engage in inquiry and utilize critical thinking to complete problem-solving tasks or projects, through which they acquire relevant knowledge and skills [19]. At the same time, it enhances higher-order thinking skills, including analysis and problem-solving abilities, critical thinking, collaboration and communication skills, as well as fostering cross-disciplinary creative thinking in professional contexts [18,20,21,22].



For these reasons, PBL was chosen for this study. Compared to other teaching methods, such as lecturing, role-playing, field trips, or gamification, PBL aligns more precisely with the course objectives, which focus on developing trend recognition, applying knowledge to real-world situations, and enhancing critical thinking and problem-solving skills. These goals emphasize active learning, which is at the core of PBL, making it a more suitable approach than passive learning methods.



PBL in the “exploratory guidance” approach adopts the steps of BIG6, which is widely utilized in information literacy instruction, relying on critical thinking to address information problem solving [23]. The first step involves clarifying the problem (“Be sure you understand the problem”), and in this study, it is adapted to clarify the direction of the PBL project, focusing on the exploration of a specific trend.



The second step is to identify sources of information (“Identify sources of information”), while the third step is to gather relevant information (“Gather relevant information”), which is adjusted in this research to acquiring and organizing data. The steps of selecting information for a solution (“Select information for a solution”) and integrating ideas into a product (“Integrate the idea into a product”) are modified in this study to analyze data. In the final step, evaluating the outcomes (“eXamine the result”) of the project and reflecting on the project’s process, discussions among group members yield a conceptual map, which is then compared to the “Insights into the LTHRS Industry Development Trend Model” proposed in this research (Table 1).



In the “confirmatory verification” teaching approach, the “Insights into the LTHRS Industry Development Trend Model” serves as the instructional framework, combined with project-based learning (PBL) for unit activity design. The process begins by introducing the framework, and then, the PBL unit activities enable students to learn the analytical techniques of this model, including the application of systematic thinking to perceive development trends and using industry analysis to interpret these trends. Subsequently, a series of five PBL unit activities focus on “content analysis” by applying artificial intelligence text mining techniques, referring to the six steps of qualitative data coding analysis [17,24].



Referring to the first step of obtaining data (obtain the raw text) and the second step of determining relevant data (attain relevant text), the PBL unit activities designed in this research involve initiating web crawling with initial trend key words related to the LTHRS industry, followed by data downloading, data cleaning, and establishing the text. For the third step of finding repeating ideas (find repeating ideas), the PBL unit activities involve analyzing the text through coding analysis, incorporating both explicit and implicit coding. In the fourth step of organizing the repeating ideas into groups that express different themes (organize the repeating ideas into groups that express different themes), the PBL unit activities focus on coding classification and theme construction.



The fifth step involves organizing the themes into more abstract ideas (organize the themes into more abstract ideas). The PBL unit activities for this step include coding categorization and theme development. Finally, the sixth step entails creating a theoretical narrative for each construct (create a theoretical narrative for each construct). The PBL unit activities involve analyzing the connections among themes and engaging in discussions among group members regarding the trends they have analyzed (Table 2).




2.4. AI-Powered Content Analysis Versus Conventional Coding Analysis


The recent advancements in artificial intelligence (AI) have brought about a significant development in the domain of text mining, particularly in the processing and analysis of textual data, leading to a deeper understanding of latent themes and patterns within the text. Notably, among the AI-driven tools, ChatGPT stands out as an invaluable resource for conducting content analyses inductively to identify trends. This tool has garnered generally positive enthusiasm, particularly in educational settings like teaching mathematics [25]. Unlike conventional content analysis methods, the incorporation of automated AI-powered text mining, coupled with the utilization of AI-driven tools such as ChatGPT, offers the potential to substantially expedite the analytical process. This is achieved through the automated tasks of text crawling, code generation, and theme categorization.



Traditionally, in qualitative research characterized by methodological rigor, the process of content analysis, though time-consuming, can typically be distilled into a structured sequence of four key phases [17,24,26]. The initial step entails the acquisition of the relevant textual material. Subsequently, the text is disassembled into meaningful units, codes are assigned, and recurrent ideas are identified. The third phase revolves around the classification of these recurring concepts into distinct thematic categories [17]. Finally, the conclusive step involves drawing upon the pertinent literature to facilitate the interpretation and labeling of each thematic category. This process necessitates the construction of a theoretical narrative for each theme, a task accomplished through the selection of related textual excerpts serving as supportive evidence for the given theme.



In the process of AI-driven content analysis, a systematic procedure comprises four distinct steps. To initiate the process, the first step involves the web crawling of text data. This is achieved through the utilization of Python (3.13.0) programming or dedicated software tools such as PolyAnalyst (6.5) [27]. In the second step, the text is subsequently copied and pasted into an HTML5 Word Cloud application [28]. Herein, a word cloud is generated, and a preliminary set of codes is produced. The third step entails the refinement of these codes, a task accomplished through the utilization of the “Edit List” function within the HTML5 Word Cloud application. Some codes are either removed or added as necessary to ensure precision. Lastly, in the final step, ChatGPT’s (4o) aid is sought to facilitate the categorization of codes and the subsequent labeling of each group of codes as thematic constructs (Table 3).



Subsequently, a comparative analysis was conducted to juxtapose the results derived from AI text mining with ChatGPT against those obtained through traditional content analysis. The major aim of this comparison was to ascertain the presence of consistent themes elicited by these two distinct methodologies. This endeavor contributes to addressing a knowledge gap concerning the practical implications and effectiveness of AI-driven text mining in conjunction with ChatGPT as a tool for content analysis.





3. Research Methods


This section is organized into three components. The initial segment elucidates the quasi-experimental research design employed in this study. The subsequent segment provides a review of the measurement tools employed. Lastly, supplementary explanations pertaining to data collection and analysis are included.



3.1. Quasi Experimental Research Design


The research methodology employed in this study adopted a quasi-experimental research design, as depicted in Figure 3. Two classes of the college’s core course “Artificial Intelligence and Management” were subject to random assignment. One of these classes constituted the experimental group (Group 1), where the “exploratory guidance” teaching approach was implemented. The second class comprised another experimental group (Group 2), which followed the “confirmatory” teaching approach. Each class had a total of 39 and 38 participants, respectively. To control for potential influences from confounding variables and ensure internal validity, both pretests and posttests were administered (Figure 3).



The course curriculum included several key components, which encompassed an introductory segment on artificial intelligence and its industrial applications, instruction in Python programming, and the incorporation of project-based learning (PBL) activities and culminated in final project presentations. The instructional interventions deployed in the two groups were distinguished by some variations in the design of PBL units and associated activities. To assess the students’ proficiency in artificial intelligence (AI), a formative assessment was employed, which encompassed evaluating both their knowledge and attitudes toward AI. In contrast, the summative assessment focused on measuring overall learning effectiveness. This was gauged through various facets, including the students’ perceived capacity for trend recognition, their analytical and problem-solving skills, as well as their critical thinking abilities.



Towards the conclusion of the semester, a postsurvey was administered, with participation from 36 students in Group 1 and 19 students in Group 2. Notably, the confirmatory group (that is, Group 2) exhibited a higher attrition rate, primarily due to the fact that a subset of students had transitioned to another course conducted in English as a Medium of Instruction (EMI). Specifically, in the exploratory group (Group 1), 28 students completed both the presurvey and postsurvey, whereas in the confirmatory group (Group 2), 16 students did so.




3.2. Measurement


A test with 10 questions and a comprehensive exam were used to measure AI knowledge, while AI attitudes and learning effectiveness scales (Table 4) were measured by seven Likert points: 7 = strongly agree, 6 = agree, 5 = somehow agree, 4 = normal, 3 = somehow disagree, 2 = disagree, and 1 = strongly disagree. The scale of AI attitudes refers to previous studies about attitudes [29]. Learning effectiveness scales include trend recognition ability, analysis and problem-solving skills, and critical thinking skills.



The scale of trend recognition ability was developed by this study (Cronbach’s alpha 0.985; 92.94% variance explained in extracted one factor by exploratory factor analysis) and had primarily adopted referenced terminology commonly associated with “trends”, for example, factors associated with the following: be aware of or sensitive to a new trend, have insight into a current trend, perceive changes in trends, and forecast key technological trends [5]. Analysis and problem-solving skills were assessed using the rubrics based on the Assurance of Learning (AoL) criteria from the College of Management at Asia University [30]. The scale of critical thinking skills was primarily adapted from “the inventory of belief and critical thinking disposition”, which has been confirmed for its reliability and validity, as developed by [31].




3.3. Data Collection and Analysis


A duplicative administration of the survey was conducted at the commencement and conclusion of the academic semester. The survey instrument encompassed a quiz intended to assess participants’ knowledge in the domain of artificial intelligence (AI). Multiple scales were also included to gauge students’ attitudes toward AI, their capacity to discern trends in LTHRS industries, their self-reported aptitude for analytical reasoning and problem solving, and their critical thinking skills.



In observance of the principles of research ethics, individuals partaking in these research-oriented classes were afforded complete autonomy to opt for continued participation or, alternatively, to shift to parallel course offerings. While students were strongly encouraged to answer the survey, the decision to engage responses to the questionnaire rested solely upon their individual volition. The data acquisition process was facilitated through the utilization of Google Forms, and the subsequent analysis of the data was executed through the employment of paired and independent t-tests.



In the context of problem-based learning (PBL), the efficacy of AI-driven analytical methodologies was assessed in comparison to conventional, labor-intensive, content analysis. Four distinct projects were employed to evaluate this comparative analysis. These projects encompassed two instances (5G’s impact on travel and tourism industries; travel trends caused by metaverse) from the “exploratory guidance” instructional category and an additional two (daylily tour in Huatan Township; Taiwanese elements in spectator sports) from the “confirmatory verification” instructional category. The employment of AI-powered tools for project execution necessarily entails the exercise of subjective discretion in determining the inclusion or addition of specific codes. This determination is predicated upon the researchers’ comprehension of the subject matter, thus underscoring the unavoidable reliance on qualitative judgment in the analytical process.



A common query directed to ChatGPT resembled the following: “The provided list presents a compilation of codes, accompanied by their corresponding frequencies in the left-hand column. It is requested that these codes be organized into distinct categories”. Notably, this categorization task is typically restricted to codes exhibiting frequencies that meet the criterion of significance. Here, researchers may exercise their own discretion again when determining the specific threshold value for code frequency, which governs code inclusion within the categorization process. Further, traditional content analyses were undertaken by the researcher in parallel with the aforementioned AI-driven categorization efforts [32].





4. Results and Discussion


The following section presents the findings from the quasi-experimental research. Subsequently, it presents the results of two project cases derived from the “exploratory guidance” group, employing AI-based methodologies, juxtaposed with the outcomes obtained through the conventional method of rigorous content analysis. In a parallel fashion, the section also includes an examination of the results derived from two additional project cases associated with the “confirmatory verification” group, utilizing AI-based techniques as opposed to the results obtained from the traditional rigor content analysis approach.



4.1. Quasi-Experimental Research


The findings revealed an overall improvement in AI knowledge among the participants. However, upon further analysis, it was ascertained that only the exploratory group demonstrated enhancement, with a notable and statistically significant improvement from pretest 3.214 to posttest 5.071 (t = 4.927, p < 0.001), whereas the confirmatory group did not exhibit a statistically significant advancement in AI knowledge, as measured by the pretest and posttest assessments. This contrast in performance was reaffirmed by the results of a final comprehensive examination, wherein the exploratory group displayed a mean score of 82.51 (or AI knowledge posttest 5.071), clearly surpassing the mean score of the confirmatory group, which stood at 70.33 (or AI knowledge posttest 3.563), with statistical significance (t = 2.639, p = 0.011) (t = 2.105, p = 0.041) (Table 4).



The analysis discerned two potential rationales for this substantial disparity in outcomes. Firstly, it was plausible that high-achieving students within the confirmatory group transitioned to an alternative educational program, specifically an English as a Medium of Instruction (EMI) course. Secondly, a notable distinction between the two groups lay in the prevalence of asynchronous classes, with the confirmatory group being subjected to a greater number of such classes compared to the exploratory group. To attain an equitable level of performance when compared to traditional classroom-based instruction, students partaking in asynchronous classes must possess a more robust degree of self-regulation than usual [33].



Except for AI knowledge, items’ scores in the presurvey tended to be higher in the exploratory group than in the confirmatory group. This difference was particularly pronounced in the responses to two specific survey items, as discerned through independent sample t-tests (see Table 4). These two items were as follows: “I hope I can get more information about AI” (the exploratory group pretest 6.189, the confirmatory group pretest 5.676, t = 2.415, p = 0.018) and “be able to solve problems through team works” (6.205, 5.771, t = 1.999, p = 0.049). It is noteworthy that these statistically significant disparities in presurvey scores did not persist in the postsurvey between the two groups.



Nonetheless, the confirmatory group seemed to display an enhancement in their capacity to recognize trends. Specifically, the item “I am able to predict leisure and recreation development trend” exhibited a statistically significant improvement in the confirmatory group’s responses. The result of a paired sample t-test identified the difference from pretest 5.533 to posttest 5.933 (t = 2.449, p = 0.028 < 0.05) when comparing responses in the pre- and postsurveys (see Table 4).



In contrast, when assessing AI attitudes, analytical and problem-solving aptitudes, and critical thinking skills, there were no significant improvement evident between the presurvey and postsurvey responses. It is plausible that the complexity of assignments within the problem-based learning (PBL) activities may have contributed to the students’ perception of difficulty, thereby influencing their self-assessment in these domains during the postsurvey. Consequently, students might have been disinclined to overestimate their competence in these abilities and skills as they had in their initial expectations during the presurvey despite the possibility of actual improvements in these competencies throughout the semester.




4.2. Exploratory Guidance Instructional Approach


Here, we present two projects to demonstrate the “exploratory-guided” teaching approach (as shown in Figure 2). The first project delved into the ramifications of 5G technology on the travel and tourism sector. The inquiry entailed utilizing a set of pertinent English keywords, including “5G”, “influence”, “impact”, “trend”, “travel”, and “tourism”, in online searches for relevant reports published after 2019. This exploration yielded a collection of 30 valid reports, from which an extensive corpus of over 500 unique codes was automatically indexed. The results of AI-driven content analysis significantly encompassed a comprehensive spectrum of seven themes that closely paralleled those extracted through the conventional coding methodology (Table 5) [32].



The second project centered on the exploration of emerging travel trends within the metaverse. To initiate this investigation, we conducted a comprehensive search on Google employing the designated keywords “metaverse, tourism, or travel”, rendered in Chinese as “元宇宙 (yuán yǔzhòu), 觀光 (guānguāng), 旅遊 (lǚyóu)”. This search strategy yielded a curated selection of 30 articles that served as the primary textual material for the ensuing content analysis. Employing AI text mining techniques, the analysis successfully identified seven out of the nine overarching themes ascertained through traditional content analysis (Table 5) [32].



The exploratory guidance instructional approach developed a comprehensive conceptual framework pertaining to technology-driven trends in the realm of travel. This framework aptly encapsulates the multifaceted influences exerted by technology on both the supply and demand aspects of the travel industry. This intricate interplay is expounded upon through environmental and industrial analyses of the various contributory factors (Figure 4) [34].



The COVID-19 pandemic, a pertinent and illustrative example, serves as a notable trigger for these trends. During the pandemic, individuals acclimatized themselves to the adept utilization of digital solutions to address challenges and fulfill their requirements, thereby setting in motion a transformative shift [35]. It is important to underscore that this evolution is not solely contingent upon the characteristics of a single technology; rather, it is closely intertwined with complementary and interrelated technologies. An exemplar of this synergy is the emergence of the metaverse, concomitant with the expansion of blockchain and non-fungible tokens (NFTs), which collectively signify the next evolutionary phase of the Internet of Things (IoT), offering immersive virtual experiences.



Within this framework, the recognition and delineation of the “stakeholders” theme assumes paramount importance. This recognition is intrinsic to the need for acknowledging the diverse perspectives and multifarious roles that individuals and entities occupy within the value chain and the environmental trend analysis. Further, overlap was observed between industry-related and applied areas. Both bear the potential to generate products and services that confer advantages upon suppliers within the supply side of the equation. Consequently, these factors coalesce under the overarching theme of “applied areas and potential products” within the framework.



On the demand side, the factor of “customers’ perceived experiences” remains saliently integrated into the framework. Ultimately, the factor of “future development” underscores the imperative of continued monitoring and tracking the dynamic influences. The framework is summarized in Table 5 and graphically depicted in Figure 4.




4.3. Confirmatory Verification Instructional Approach


Two projects are also presented here to demonstrate the “confirmatory-verification” teaching approach (as shown in Figure 2) and validate the trend model illustrated in Figure 1. The first project investigated a daylily tour at Huatan Township, Changhua County, in the middle of Taiwan. Using the Chinese term “花壇金針花 (huā tán jīn zhēn huā)” (Huatan daylily), a search was conducted with Google to find relevant Chinese text. This search yielded a total of 82 articles, comprising 49 blogs, 31 news articles, and 2 governmental announcements. Automated text mining powered by AI and the AI-based tool ChatGPT (abbreviated as AITM) was only able to yield four corresponding themes compared to the six themes revealed by the traditional method of content analysis (Figure 5). AITM appeared to have difficulty identifying themes with subjective or nuanced labels, such as authentic experiences and food and agricultural education [32].



A perspective of systems thinking provides the following explanations. Visiting Changhua’s Huatan to capture moments with golden needle flowers in a social media check-in represents a specific occurrence within the broader system. This event reflects a growing trend in rural community tourism and the pursuit of aesthetic experiences. It demonstrates a pattern of people seeking beauty and tranquility in nature through short trips. The rapid dissemination and sharing of information and photos through media reporting and social media play a vital role in driving this trend. These information-sharing structures act as drivers that amplify the event’s impact on the broader system. The predominant social paradigm in this context encompasses values related to authenticity, aesthetics, a close connection with nature, healing and acquiring positive energy, and the importance of family activities within the realm of leisure and social experiences. This mental model or worldview shapes how individuals perceive and engage with the phenomenon and its associated activities. From an industrial analysis perspective, it is important to identify the demands of various types of leisure travel and their implications for different stakeholders, such as communities, residents, farmers, tourists, travel agencies, tour guides, transportation, media, and so on.



The second project examined Taiwanese elements in spectator sports. Two primary keywords, i.e., Taiwanese elements and sports (in traditional Chinese “台灣味 (tái wān wèi)” and “運動 (yùn dòng)”), were used in the Google search, and 98 articles or texts were extracted and considered relevant during this decade. The traditional content analysis found six themes, whereas AITM found four. AITM did not identify the theme of “nostalgia” due to its implicit and subtle labeling (Figure 6) [32].



Another theme of “art and culture” includes a code of the sports film Kano [36] for entertainment and an Installation Art Exhibition by Taiwanese artist Hung Yi at the Swinging Skirts golf tournament [37,38]. Despite its limited occurrences of relevant codes, this theme stands out as a unique and notable theme. However, AITM faced challenges in clustering this category and extracting this theme based on the literal meanings or implied connotations of the codes [32].



By the teaching model (Figure 1), systems thinking and industrial analyses within the content analyses revealed the following explanations. An example of events in this project included Taiwan Day in Major League Baseball (MLB). The patterns that emerge from these themes include how Taiwanese elements are integrated into different aspects of spectator sports. This may involve the incorporation of featuring delicious Taiwanese food and specialty restaurants, emphasizing the cultural identity tied to Taiwan’s history and culture, creating a sense of nostalgia, focusing on providing unique experiences, and showcasing art and culture. These patterns demonstrate how various Taiwanese elements are present in the realm of spectator sports. The system structures revolve around the organizations, institutions, and entities that drive and shape the spectator sports industry. This includes sports teams and associations, food vendors and restaurants, cultural and historical organizations, marketing and event management firms, and more. These entities are responsible for implementing the identified patterns and creating an environment where these themes can work.



Further, the mental models in this context relate to how different stakeholders, including fans, athletes, sponsors, and policymakers, perceive and interpret these themes. For fans, these elements may evoke feelings of pride, nostalgia, and cultural identification, enhancing their enjoyment of the sports events. Sponsors may see these themes as opportunities to market their products and services in a culturally resonant manner. Policymakers might view these themes as important for promoting tourism and national identity. The mental models of various stakeholders influence how they engage with and support the incorporation of Taiwanese elements in spectator sports. Overall, the integration of Taiwanese elements in spectator sports is an interconnected system that involves the interaction of various components, events, patterns, system structures, and mental models, all contributing to the appearance of this trend.





5. Conclusions and Implication


In conclusion, the findings reveal distinct areas of improvement within the two groups under investigation with PBL in model-based teaching. The exploratory group showed notable enhancements in AI knowledge, whereas the confirmatory group seemed to demonstrate improvement in their capacity for trend recognition. This outcome prompts an insightful consideration of the efficacy of employing an inductive reasoning approach within the exploratory teaching method, particularly in the context of augmenting students’ prowess in trend recognition. Much akin to the inherent challenges posed by qualitative research in the formulation of grounded theories, it is likely that an exploratory instructional approach may present a more formidable pedagogical challenge when aiming to impart and nurture the competence in trend recognition as compared to the confirmatory instructional approach.



A limitation of this study is the unbalanced and non-random assignment of samples between the exploratory and confirmatory groups, which raises caution against overgeneralizing the findings. While this limitation may reflect real-world conditions, it could also account for the differences in students’ learning motivation and reasoning preferences between the two groups. Although pre- and posttests were used to reduce this potential disturbance, a moderating effect may still have influenced the teaching outcomes. Hopefully, future research will be able to address this issue and improve the internal validity of similar studies.



The application of AITM in this study demonstrated efficacy levels ranging from 67% to 100% (or 79% in average), which is indeed commendable, although more research is required to improve effect sizes. However, it was observed that AITM encountered challenges when tasked with discerning themes characterized by subtlety and subjectivity, such as themes of authentic experiences, food and agricultural education, nostalgia, art and culture, stakeholders, and triggering factors. Future research can focus on utilizing ChatGPT’s interactive capabilities to enhance and fine-tune the outcomes, thereby augmenting the AITM’s effectiveness. Nevertheless, in the broader context of this investigation, which sought to evaluate the influence and the practical ramifications of AI text mining and ChatGPT in teaching the analysis of developmental trends within the LTHRS (Leisure, Tourism, Hospitality, Recreation, and Sports) industries, it is apparent that AITM is a valuable and effective supplementary tool. It emerges as a viable option for researchers and managers seeking a rapid textual overview, as it furnishes substantial evidence and satisfactory outcomes.



Furthermore, it is worth noting that the AI-powered association analysis of themes can be harnessed effectively in the formulation of models for the development of grounded theories [39]. This dual functionality, both as a tool for quick information synthesis and as an aid in constructing theoretical frameworks, underscores the multifaceted and versatile utility of AITM within the academic and professional domains. The crucial implication from the aforementioned findings underscores the valuable role of AITM with its significant contribution to data analysis and knowledge synthesis in various academic and professional contexts.



This study proposed a conceptual model (Figure 1) as a reference tool and instructional guide for analyzing development trends in the LTHRS fields, with the aim of enhancing students’ ability to identify trends as a key learning outcome. The model was constructed using AI-driven text mining and industry analysis skills, integrating systems thinking to explore the interaction between supply and demand in the LTHRS fields. Incorporating project-based learning (PBL), the study employed two teaching methods, “exploratory guidance” and “confirmatory validation”, to prove the model’s effectiveness to some extent. However, further research is needed to theoretically support and empirically examine the nuances of the model’s validity and practical applications.



Finally, the results showed no significant improvement in AI attitudes, analytical and problem-solving aptitudes, and critical thinking skills between the pre- and postsurveys, suggesting that while cultivating higher-order thinking is often seen as essential, its effectiveness depends on the context, learners, and educational goals. Higher-order skills like analysis and trend recognition are valuable for lifelong learning and adaptability, but the effectiveness of acquiring these skills varies based on students’ readiness and the subject matter. Overemphasizing these skills without a solid knowledge foundation may lead to frustration, so balancing foundational learning with higher-order thinking through scaffolded instruction is crucial for future research in similar topics or fields.
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Figure 1. Insight into the LTHRS Industry Development Trend Model. 
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Figure 2. Two Teaching Approaches. 
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Figure 3. A quasi-experimental research design. 
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Figure 4. An association framework of travel trend driven by a technology (The images were created by ChatGPT 40 with a prompt “Make an image for the theme “XXX”). Note Copyright © 2023 From Application effects of AI text mining and ChatGPT as a content analysis for developmental trends in leisure and recreation industries by L. S. Gau, H. T. Chu, M. I Chen, and C. H. Huang, in A. D. K.-T. Lam, S. D. Prior, S.-T. Shen, S.-J. Young, and L.-W. Ji (Eds.). Reproduced by permission of Taylor and Francis Group, LLC, a division of Informa plc. 
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Figure 5. Fads of daylily tour in Huatan Township. (Themes identified by AITM are listed in parentheses.) 
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Figure 6. Themes of Taiwanese elements in spectator sports. (Themes identified by AITM are listed in parentheses.) Note: Copyright © 2023 From Application effects of AI text mining and ChatGPT as a content analysis for developmental trends in leisure and recreation industries by L. S. Gau, H. T. Chu, M. I Chen, and C. H. Huang, in A. D. K.-T. Lam, S. D. Prior, S.-T. Shen, S.-J. Young, and L.-W. Ji (Eds.). Reproduced by permission of Taylor and Francis Group, LLC, a division of Informa plc. 
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Table 1. PBL in the “exploratory guidance” approach adopts the steps of BIG6.
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BIG6

	
PBL






	
Step 1

	
Be sure you understand the problem.

	
Clarify the direction of the PBL project, focusing on the exploration of a specific trend.




	
Step 2

	
Identify sources of information.

	
Acquire and organize data.




	
Step 3

	
Gather relevant information.




	
Step 4

	
Select information for a solution.

	
Analyze data.




	
Step 5

	
Integrate the idea into a product.




	
Step 6

	
eXamine the result.

	
Evaluate the outcomes of the project and reflect on the project’s process to yield a conceptual map.











 





Table 2. PBL in the “confirmatory verification” approach.
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	PBL
	Qualitative Data Coding Analysis





	Unit 1:
	The application of systematic thinking.
	



	Unit 2:
	Industry analysis.
	



	Unit 3:
	Initiate web crawling with initial trend key words related to LTHRS industry.
	Step 1: Obtain the raw text.



	Unit 4:
	Data downloading, data cleaning, and establishing text.
	Step 2: Attain relevant text.



	Unit 5:
	Analyzing the text through coding analysis.
	Step 3: Find repeating ideas.



	Unit 6:
	Coding classification and theme construction, coding categorization and theme development.
	Step 4: Organize the repeating ideas into groups that express different themes.



	Unit 7:
	Analyze the connections among themes.
	Step 5: Organize the themes into more abstract ideas and create a theoretical narrative.










 





Table 3. Content analysis.
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	Step
	Traditional Content Analysis
	AI-Powered Content Analysis





	Step 1
	Obtain the text and attain relevant text.
	Crawl the text.



	Step 2
	Separate text into meaningful units, give codes, and find repeating ideas.
	Copy and paste the text into HTML5 Word Cloud.



	Step 3
	Categorize recurring ideas into distinct themes.
	Refine the codes.



	Step 4
	Interpret and label each theme.
	Request ChatGPT for assistance to categorize the codes and label each group of codes as themes.










 





Table 4. Results of quasi-experimental research.
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The Exploratory Group

	
The Confirmatory Group

	
(2)–(1)

	
(4)–(3)

	
(1)–(3)

	
(2)–(4)




	

	
Pretest

(1)

	
Posttest

(2)

	
Pretest

(3)

	
Posttest

(4)

	
t Value

	
t Value

	
t Value

	
t Value






	
AI knowledge

	
3.214

	
5.071

	
3.438

	
3.563

	
4.927 *

	
0.200

	
0.451

	
2.105 *




	
AI attitude

	

	

	

	

	

	

	

	




	
I think AI is very important.

	
6.237

	
6.111

	
6.000

	
5.944

	
−0.525

	
−0.152

	
1.058

	
0.433




	
I feel AI is interesting.

	
6.026

	
5.972

	
5.657

	
5.833

	
−0.206

	
0.447

	
1.409

	
0.351




	
I am glad to accept new AI technology.

	
6.211

	
6.056

	
5.829

	
5.944

	
−0.616

	
0.332

	
1.755

	
0.282




	
I hope I can get more information about AI.

	
6.189

	
6.000

	
5.676

	
5.722

	
−0.816

	
0.128

	
2.415 *

	
0.733




	
I love to learn AI-related products and services.

	
5.763

	
5.829

	
5.486

	
5.889

	
0.219

	
1.010

	
0.936

	
−0.149




	
Trend recognition skill

	

	

	

	

	

	

	

	




	
I am sensitive to leisure and recreation development trends.

	
5.667

	
5.694

	
5.467

	
5.733

	
0.119

	
1.740

	
0.621

	
−0.116




	
I have great insight into leisure and recreation development trends.

	
5.641

	
5.806

	
5.533

	
5.800

	
0.745

	
1.468

	
0.352

	
0.017




	
I am able to be aware of leisure and recreation development trends.

	
5.658

	
5.889

	
5.467

	
5.800

	
1.087

	
1.435

	
0.673

	
0.276




	
I am able to analyze leisure and recreation development trends.

	
5.667

	
5.944

	
5.467

	
5.800

	
1.259

	
1.784

	
0.682

	
0.431




	
I am able to tell leisure and recreation development trends.

	
5.718

	
5.917

	
5.467

	
5.800

	
0.850

	
1.435

	
0.748

	
0.358




	
I am able to predict leisure and recreation development trends.

	
5.615

	
5.861

	
5.533

	
5.933

	
1.140

	
2.449 *

	
0.263

	
−0.234




	
Analysis and problem-solving skill

	

	

	

	

	

	

	

	




	
Be able to identify and state the problem clearly.

	
5.846

	
6.000

	
5.588

	
5.789

	
0.728

	
0.514

	
1.003

	
0.641




	
Be able to use professional knowledge to analyze rudimentary problems.

	
5.718

	
5.889

	
5.559

	
5.684

	
0.820

	
0.322

	
0.622

	
0.630




	
Be able to use information to develop a comprehensive analysis.

	
5.795

	
5.861

	
5.647

	
5.842

	
0.309

	
0.524

	
0.625

	
0.056




	
Be able to evaluate potential solutions and choose the optimized solution.

	
5.846

	
5.861

	
5.618

	
5.842

	
0.077

	
0.602

	
1.002

	
0.058




	
Be able to express opinions about the problem.

	
5.974

	
6.000

	
5.618

	
5.789

	
0.128

	
0.464

	
1.499

	
0.660




	
Be able to solve problems through team works.

	
6.205

	
5.972

	
5.771

	
5.842

	
−1.279

	
0.192

	
1.999 *

	
0.401




	
Critical thinking skill

	

	

	

	

	

	

	

	




	
I would like to try different angles to consider an issue.

	
6.143

	
6.036

	
5.800

	
5.789

	
−0.682

	
−0.032

	
1.574

	
0.729




	
Before adopting information, I would try to know whether the information is reliable.

	
6.107

	
5.964

	
5.857

	
5.947

	
−0.812

	
0.260

	
1.079

	
0.049




	
When hearing a statement, I would try to consider any premise behind this statement.

	
5.893

	
5.821

	
5.735

	
5.895

	
−0.386

	
0.461

	
0.668

	
−0.210




	
When solving a problem, I would try to have the most updated and complete information related to this problem.

	
6.000

	
5.893

	
5.943

	
5.842

	
−0.593

	
−0.292

	
0.240

	
0.151




	
For a new controversial issue, I would like to know reasons behind the pros and cons.

	
6.071

	
5.964

	
5.829

	
6.053

	
−0.532

	
0.659

	
0.992

	
−0.267




	
I love to explore new things and ideas.

	
6.000

	
6.036

	
5.794

	
6.000

	
0.182

	
0.583

	
0.810

	
0.105




	
When solving a problem, I would like to consider different possible solutions.

	
6.107

	
5.929

	
5.829

	
5.684

	
−1.000

	
−0.416

	
1.194

	
0.701








Note: Highlighted items have statistically significant results in comparison (p < 0.05) between the exploratory and confirmatory groups by the orange color and between the pre- and post- tests by the grey color; * indicates a significant comparison with a p-value less than 0.05.













 





Table 5. Association analysis of impact themes caused by metaverse and 5G on travel and tourism industries.
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A Framework of Travel Trend Driven by a Technology

	
Metaverse

	
5G




	
Traditional Analysis

	
AI-Powered Analysis

	
Traditional Analysis

	
AI-Powered Analysis






	
Theme 1: Triggering factors

	
Triggering factors.

	
(not found)

	
(not found)

	
(not found)




	
Theme 2: Characteristics of a technology and other related technologies

	
Characteristics of metaverse.

	
Virtual world- and metaverse-related.

	
Characteristics of 5G.

	
Telecommunications, networking, and connectivity.




	
Related technology.

	
Technology development.

	
Related technology.

	
Technology and innovation such as AR, VR, and AI.




	
Theme 3: Stakeholders

	
Stakeholders.

	
(not found)

	
Stakeholders.

	
Sector, company, city, and infrastructure.




	
Industries.

	
Industry-related.

	
Travel and tourism industries.

	
Travel, tourism, and transportation.




	
Theme 4: Applied areas and potential products

	
Applied areas.

	
Travel, tourism, geography, art, culture, entertainment, and destination.

	
Suppliers’ benefits.

	
Mobility, improvement, and interaction.




	
Potential products and services.

	
Services and products.

	
Possible and potential services and products.

	
Service, solution, and support.




	
Theme 5: Customers’ perceived experiences

	
Customers’ perceived experiences.

	
Reality-related and virtual experience-related.

	
Customers’ perception and experiences.

	
Customer-immersive experience.




	
Theme 6: Future development

	
Future development.

	
Future-related.

	
(not found)

	
(not found)








Note: Copyright © 2023 From Application effects of AI text mining and ChatGPT as a content analysis for developmental trends in leisure and recreation industries by L. S. Gau, H. T. Chu, M. I Chen, and C. H. Huang, in A. D. K.-T. Lam, S. D. Prior, S.-T. Shen, S.-J. Young, and L.-W. Ji (Eds.). Reproduced by permission of Taylor and Francis Group, LLC, a division of Informa plc.
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