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Abstract: There is an increasing body of academic research on how artificial intelligence (Al) will disrupt tourism, but there is a
gap in studying tourism guidance students’ career anxiety—who are perhaps most likely to experience job displacement from
Al—and in testing educational conditions that act as moderators of their anxiety. This study fills that gap by examining Al-
related career anxiety, perceptions of threat, and coping profiles among 312 students enrolled in undergraduate and graduate-
level tourism guidance courses at three Egyptian universities. Based on the Career Transition Theory, we found five dimensions
of anxiety: fear of being displaced by information supersession; economic insecurity; professional identity humiliation; emotional
role redundancy; and self-doubt related to adaptability. All five anxiety dimensions were identified as being of great concern.
However, Students whose curriculum included a component related to the direct application of Al were found to have a 0.63
standard deviation reduction in anxiety. The study produced three distinct coping profiles - Active Adapters, Uncertain
Pragmatists, and Anxious Resisters - all of which demonstrated starkly different trajectories regarding commitment to their
careers. The results have implications for how universities reform their curricula, for how career counselling is provided, and for
how national tourism workforces are assembled.
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* * * * * *

INTRODUCTION

The rise of Al has led to a drastic shift in the tourism guidance field. For thousands of years, tourism guides have
developed their profession through cultural empathy, local knowledge, emotional connection with visitors, and
relationship-building. The Al disruption (as noted by Buhalis et al. (2019) and Ivanov (2019a)) is changing this area
dramatically compared to changes experienced by other service industries due to the overall level of development now seen
in these technologies compared to earlier years, which have always been primarily reliant upon a human guide’s cognitive
and communication abilities (Huang & Rust, 2018; Tussyadiah, 2020). According to the 2025 World Economic Forum Future
of Jobs Report, 92 million jobs in various sectors of the economy, including tourism (where information delivery and guest
interaction are highly dependent on), are at risk of being automated until 2030 (Kang et al., 2024; Yuan & Liu, 2025).

In the vein of tourism is a critical part of Egypt’s economy. The sector accounts for about 12% of Egypt’s gross
domestic product (GDP) and employs millions of people directly and indirectly through supply chains under pressure
(Abdellah et al., 2025). Career guidance students in tourism have been particularly affected by this transformation of the
tourism industry because they are simultaneously investing in educational capital, their career aspirations, and their
identity. Their career path is becoming less clear (El Hajal, 2025; El Hajal & Rowson, 2020). However, for career guidance
students in tourism, Al-enhanced technology is perceived as a potential threat to their professional callings because it may
affect the core human attributes they associate with their profession. The skills that they have been developing, such as
local area knowledge, personalized story production/creation, the study of group dynamics through management practices,
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and cross-cultural/area-based emotional intelligence, will be the same types of skills that advanced Al systems are currently
focused on in order to produce simulated versions of these skills (Akhilesh & Kumar, 2025; COlak, 2023). Therefore,
career guidance students pursuing a person-centered approach to their profession are likely to have increased anxiety about
the future viability of their profession. Anticipating that their career will be disrupted has been shown to have a
psychological impact similar to that of being unable to find a job (Bakir et al., 2025; Koo et al., 2021).

The current research project’s theoretical framework is based on Career Transition Theory, supplemented by
Technology Threat Appraisal and Professional Identity Development theories. Career Transition Theory helps researchers
better understand how individuals experience employment-related uncertainty and how they respond to disruption (Li et al.,
2019; Zhang & Jin, 2023). Technology Threat Appraisal theory provides an alternative lens through which to conceptualise
AD’s potential threat and includes two components: first is primary appraisal — which is the initial assessment of AI’s
potential for meaningful obstruction to an individual — and second is secondary appraisal, which refers to the evaluation of
resources available to cope with possible threats (Chung & Tan, 2025). Professional Identity Development frameworks
help explain how associations with career paths influence both the degree of anxiety individuals may feel surrounding Al
and what type of adaptive behaviour(s) they might display (Mingotto et al., 2020; Rydzik & Kissoon, 2023). Therefore, the
purpose of this study is to explore how demographic factors, education, technology experience, and institutional context
relate to Al-based career anxiety. The following questions will guide this research:

e (RQ1): Which aspects of Al advances cause the most anxiety in students studying tourism guidance?

e (RQ2): How do individual and educational experiences influence perceptions of Al as a threat?

e (RQ3): How do students cope with this perceived threat, and are these coping methods effective at maintaining their
career commitment?

LITERATURE REVIEW

Al Integration in Tourism and Hospitality Services

Over the last 10 years, the rapid growth of Al in tourism/hospitality operations has transformed the travel experience. From
researching a destination to reviewing it after your trip, Al has transformed every stage of the travel experience (Bulchand-
Gidumal, 2022; Dogru et al., 2023) and has helped differentiate between human interactions and those facilitated by Al (Kim
et al., 2024; Limna, 2023). Smart destination management platforms improve the travel experience by consolidating
information about weather, transportation systems, social media activity, and users’ preferences to provide real-time travel
recommendations. According to Katsanakis et al. (2025) and Buhalis et al. (2019), Al-based systems provide a level of
accuracy and relevance in their recommendations that no human travel guide, using only their own cognitive abilities, could
match. This creates an auto-improving intelligence that continually delivers better performance and lower operating costs
(Huang & Rust, 2018). Multilingual conversational Al solutions can assist hundreds of travellers at once, in dozens of
languages, without ever tiring or showing any signs of cultural insensitivity; a characteristic that directly diminishes one of the
largest sources of professional value for human guides (lvanov & Webster, 2019b; Lukanova & llieva, 2019).

Advanced Al technologies have evolved far beyond merely delivering information about tourism experiences
(Hamarat et al., 2024; Mingotto et al., 2020). Using complex language models, virtual tour guides will provide unique
narratives that include historical research, cultural representation through humour tailored to specific age groups, and
emotional responses to tourists’ emotions (Akhilesh & Kumar, 2025; Huang & Rust, 2018). Advanced computer vision
systems can identify features associated with architecture and culture (including cultural artefacts) with high accuracy
and provide real-time, copious contextual descriptions (documentation) of those features (Tussyadiah, 2020). While a
traditional human tour guide may only be able to lead up to a few dozen tourists at once, Al technology is able to
support an unlimited number of users 24 hours a day and will do so with a lower cost per user per hour (Ivanov &
Webster, 2019a, 2019b). These merging capabilities pose a significant technical challenge to the provision of tourism
guides in terms of scale (Zvaigzne et al., 2025). Thus, we hypothesize that:

Hla: The greater the perceived capability of Al in information delivery, the higher the level of informational
displacement fear among tourism guidance students.

H1b: Students who perceive Al as capable of replicating multilingual and emotional interaction will report significantly
higher overall career anxiety than those who do not.

H1lc: The perceived economic advantage of Al over human guides (cost and scalability) will be positively associated
with economic insecurity dimensions of career anxiety.

Human Capital Displacement Through Al Innovation

The current Al-based technology wave brings something different from the previous waves of industrial change
(Rydzik & Kissoon, 2023; Tuomi et al., 2020). Historically, automation threatened mostly routine jobs that relied on rote
physical work, as many of the abilities that were once thought to be safe from automation are being replicated through the
use of Al technology, such as empathy, creativity, and social adaptability (Huang & Rust, 2018; Mingotto et al., 2020).
Recent investigations into the requirements of large language models also indicate that the possibility of Al eliminating
existing tour guide jobs in tourism-related information dissemination within the next 10 years could exceed 75% (Kang et
al., 2024; Yuan & Liu, 2025). Without these estimates, one could dismiss the anxiety within the industry regarding Al and
its potential impact on the job market as based solely on speculation (Hamarat et al., 2024; Ivanov & Webster, 2017).

While the economic losses associated with technological unemployment are widely recognized, there also exists a
psychological, social, and identity-related aspect to the effects of such unemployment which is particularly acute in
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occupations with strong vocational attachment on the part of workers (Koo et al., 2021; Zhang & Jin, 2023). According to
Li et al. (2019) and Bakir et al., (2025), workers and students who believe that there’s a high risk of automation in their
chosen profession have greater occupational anxiety, lower work engagement levels and increased plans to leave the
profession prior to experiencing actual displacement from work. For tourism guidance students, this threat is especially
profound due to the fact that guidance work is not only a job but a vocational identity based on human-centred values and
the belief in the irreplaceable value of authentic human interaction within cultural exchange (Anggari, 2024; El Hajal,
2025). The threat posed by Al systems to the way that guidance work exists as a source of fundamentally human-centered
economic value and human-centered identities will produce greater intensity of psychological response and provide less
rational reassurance than would be found in occupations in which the professional identity is less closely tied to human-
specific skills (Ersoy & EhtiYar, 2023; Raina, 2023). Thus, we hypothesizes that:

H2a: Tourism guidance students who perceive a high probability of Al-driven job displacement will report significantly
higher levels of career anxiety than those who perceive a low probability.

H2b: Perceived threat of Al-driven occupational displacement will be negatively associated with career commitment
among tourism guidance students.

H2c: Students with stronger vocational attachment to the tourism guidance profession will experience greater
professional identity erosion anxiety in response to Al displacement threats.

Student Career Development and Professional Identity Formation in the Al Era

The student population at universities is an important population to study in relation to Al-related career anxiety,
which may be significantly altered before they enter the workforce (El Hajal & Rowson, 2020; Grobbelaar & Verma,
2024). Research findings regarding professional identity development indicate that the educational context is a key
contributor to how students form beliefs about their profession’s future and their own ability to adapt to these changes in
that profession (EI Hajal, 2025; Yadav & Bora, 2025). As argued by Zhang & Jin (2023) and El Hajal (2025), a
curriculum that directly and critically addresses Al transformation will enable students to recognize potential Al -related
threats and build greater confidence in their ability to adapt to them. Additionally, there are substantial differences in
how tourism guidance programs address Al transformation. Some have developed dedicated courses that focus on the
human-Al relationship and the importance of Al literacy for those employed in the tourism industry, whereas others
provide traditional guidance training without reflecting on the impact of technology on the tourism guidance profession
(Anggari, 2024; Kdmircu et al., 2021). These differences in curriculum create natural conditions for studying the
moderating effect of Al on students' anxiety levels toward future careers — this study will focus on these differences.

Perceptual differences, including individual characteristics, influence how someone perceives the threats posed by Al
technology. Higher levels of technology self-efficacy lead to greater perceived opportunity because Al offers vast
potential to enhance one’s job performance, but also lower pre-displacement anxiety, resulting in proactive coping
(Chung & Tan, 2025; Yang et al., 2019). Those from peer networks who are optimistic about Al will have a lower
degree of perceived threat because students will make moderate-sized social comparisons with their Al-optimistic peers
(Koo et al., 2021). Another individual difference that has been studied is that of gender; findings suggest that female
students have higher Al-related career anxiety than male students — especially in tourism, where there is a significant
gender imbalance in the labour pool (Martinez-Roget et al., 2025; Rydzik & Kissoon, 2023). Thus, we hypothesize that:

H3a: Students enrolled in curricula with formal Al integration will report significantly lower career anxiety than
students in traditional curricula without Al content.

H3b: Technology self-efficacy will moderate the relationship between Al threat perception and career anxiety, such
that higher self-efficacy will attenuate the positive effect of threat perception on anxiety.

H3c: Female tourism guidance students will report higher levels of professional identity erosion and emational role
redundancy anxiety than male students.

H3d: Students who engage in active coping strategies in response to Al disruption will demonstrate higher levels of
career commitment than those who employ avoidant coping strategies.

MATERIALS AND METHODS

Research Design and Philosophical Orientation

This research uses a quantitative cross-sectional survey approach that acknowledges the complexity of the
psychological and social world while still adhering to systematic measurement and statistical inference (Tuomi et al.,
2020; Tussyadiah, 2020) to test the study’s conceptual model (Figure 1).

The measurement instruments used in this study were modified versions of validated scales: Career Anxiety
Inventory (CAI-17) measuring five different dimensions of Al-related occupational anxiety, with a total of 17 questions
rated on a five-point Likert scale; Artificial Intelligence (Al) Threat Perception (ATP-9, alpha = 0.89); Technology Self-
Efficacy (TSE-8, alpha = 0.86); Professional Identity Strength (P1S-6, alpha = 0.79); Coping Strategy Orientation (CSO-
12, alpha = 0.84). A pilot study with 30 students confirmed that the items were understood clearly, and the mean time to
complete was about 22 minutes. Statistical significance was evaluated using the standard alpha level of .05.

Effect sizes were reported for each analysis, enabling meaningful interpretation of the data. All results were reported
in accordance with APA and JARS-Quant reporting rules. The full set of survey items across all five scales is presented
in Appendix 1 below. Items were generated to reflect the theoretical constructs described in the conceptual framework,
grounded in the literature reviewed in Section 2, and refined through the pilot study.
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Figure 1. Conceptual Framework

Sample and Data Collection Procedures

Three distinct Egyptian universities recruited 312 undergraduate (n=201) and postgraduate (n=118) tourism students
from three notably different educational backgrounds. Students were selected from the Faculty of Tourism and Hotel
Management at Alexandria University, Helwan University (n=104), and Suez Canal University (n=90).

Two professional translators translated the survey instrument into Arabic, and it was then back-translated for
equivalence in meaning. The three universities selected as study sites represent three very different profiles of
institutions: an urban, research-oriented university that incorporates artificial intelligence (Al) into its curriculum
(Alexandria University); a large metropolitan university with a more traditional curriculum for guidance (Capital
University); and a regional/college that serves a large international vacation destination (Suez Canal University).

Each institution has a very different level of access to the technology used to teach and learn tourism guidance, and
therefore a very different level of comfort and willingness to explore new technologies.

A structured random sampling of students was conducted, and the final total of 312 completed surveys included 168
(53.8%) female respondents and 144 (46.2%) male respondents. The year of study for the students was first year (n=58,
18.3%), second year (n=78, 24.4%), third year (n=100, 32.1%), and fourth year/postgraduate (n=79, 25.2%).

Students were asked to provide information regarding their prior formal education regarding Al in tourism; a total of
31.4% of the students reported having received any formal curriculum related to Al in tourism, but the percentage of
students varied by university: Alexandria University (51.7%), Helwan University (23.1%), and Suez Canal University
(12.2%). Despite the fact that the variance in Al education levels across the three institutions mirrors the differences noted
throughout the region, the level of anxiety regarding Al used in tourism was not influenced by prior formal education. Data
was collected between January and February of 2026. Harman’s single-factor test and the unmeasured latent factor method
were used to assess common method bias; both tests found no significant bias (Koo et al., 2021).

Analytical Approach

We design four phases to understand how anxiety relates to the experiences of college student anxiety and coping
through a series of analyses. The first phase included confirmatory factor analysis to establish psychometric properties of
all measurement instruments and model fits using CFI, TLI, RMSEA, and SRMR indices. The second phase computed
descriptive statistics and bivariate correlations. The third phase used hierarchical multiple regression, with Block 1
containing demographic variables, Block 2 containing institutional/curricular variables, and Block 3 containing
psychological variables. The fourth phase evaluated a structural equation model that examined the integrated theoretical
framework regarding the outcome variables of academic engagement and career commitment.

Finally, cluster analysis (using Ward’s hierarchical method along with K-means refinement) identified meaningful sub-
groups of students exhibiting varying degrees of anxiety levels and coping strategies.

Reliability and Validity of Measurement Instruments
All CR values exceeded the recommended threshold of 0.70. Convergent validity was assessed by examining the average
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variance extracted (AVE) for each scale, with acceptable convergent validity established when AVE > 0.50 (Nunnally, 1978;
Fornell & Larcker, 1981). All scales met this criterion. Factor loadings for all items were statistically significant (p < 0.001)
and exceeded the recommended minimum of 0.50. Discriminant validity was established by confirming that the square root of
each construct’s AVE exceeded the inter-construct correlations involving that construct (Fornell & Larcker, 1981). Criterion-
related validity was supported by the pattern of significant associations between scale scores and theoretically expected
outcomes: for example, higher ATP-9 scores were associated with higher CAI-17 scores (f = 0.54, p < 0.001), and higher
TSE-8 scores were associated with lower CAI-17 scores (B = —0.33, p < 0.001), consistent with theoretical expectations.
Cross-cultural validity was supported through the systematic translation and back-translation protocol described in Section 3.1,
and pilot testing with 30 students confirmed item clarity. Table 1 summarizes the reliability and validity indices for all five scales.

Table 1. Reliability and Validity Summary for All Measurement Scales

Scale Items (n) | Cronbach'sa | CR AVE Load ::nzcst(():ange) Evidence Type
Career Anxiety >0.50 (all Convergent; discriminant; criterion
Inventory (CAI-17) 17 0.92 09117 Gims) 0.64-0.84 validity via CFA
AT | o [ om  Jom| o | omors | e Remenm
Technoligr)lsg?g)-Efflcacy 8 0.86 085 | =050 0.59-0.78 Converreggerrelts;slir;(r:lr((egn};e?ztzl ;/gél)dlty in
o on | s | om |oso| sos | osson |CoMeen asmn fonTsE
Coping Strategy Convergent; cluster differentiation
Orientation (CSO-12) 12 0.84 083 | 2050 0.57-0.81 validity (3 profiles, F=78.42)

Note. CR = Composite Reliability; AVE = Average Variance Extracted. All factor loadings significant at p < 0.001. AVE > 0.50 and CR
> (.70 thresholds following Fornell &Larcker (1981). Cronbach’s a. thresholds following Nunnally (1978).

RESULTS AND DISCUSSION

Descriptive Profile of the Sample

The gender ratio of the sample was 53.8% female (n=168), consistent with the overall female/male ratio in Egyptian
tourism guiding programs. The average age of participants was 21.3 years (SD=2.1; Range: 18-31), with the largest number
enrolled in the 3rd year of their undergraduate program (32.1%). The average GPA of participants was 3.14 (SD=0.47)
based on a 4.0 GPA scale, while participants’ average use of technology was 3.42 on a 5-point scale, indicating a moderate-
to-high degree of familiarity with technology prior to participating in the Program (Table 2).

Table 2. Participant Demographic and Educational Profile (N=312)

Variable n (%) Variable n (%)
Age 312 Female 168 (53.8%)
Year 1 57 (18.3%) Male 144 (46.2%)
Year 2 76 (24.4%) GPA (4.0 scale) 312
Year 3 100 (32.1%) Technology Engagement Score 312
Year 4/ Postgraduate 79 (25.2%) Al Curriculum Exposure 98 (31.4%)

Overall Career Anxiety Levels

The mean overall career anxiety score was significantly above the normative score (3.67, SD = 0.71) across all five
dimensions of the CAI-17 (i.e., from 1 = not at all to 5 = extremely). Therefore, the level of Al-related career anxiety
measured in this study is a very great concern according to CAI-17 (as identified in the CAI-17 manual). This average
score is higher than that of hotel employees (Koo et al., 2021), hospitality graduates currently experiencing Al-related
disruptions (El Hajal, 2025), and tourism workers in general (Hamarat et al., 2024). With respect to the five anxiety
dimensions, the greatest mean score was observed for Information Displacement Concern (3.94, SD = 0.68), which
suggests that there is concern that the encyclopaedic knowledge and instantaneous recall of information possessed by the
Al systems have rendered humans unable to provide information and guidance (Huang & Rust, 2018). The second-highest
mean score was for Economics Insecurity (3.81, SD = 0.74), followed by Professional Identity Erosion (3.72), Emotional
Role Redundancy (3.61), and Adaptational Self-Doubt (3.31). The pattern of mean anxiety scores, therefore, reveals a
theoretical basis for understanding how to respond to those Al competencies that are most distressing to students, as they
pertain to (information aggregation), economic efficiency, and cognitive scalability. The ranking of mean anxiety,
therefore, may reflect an accurate assessment of Al risk rather than a form of technophobia. As such, there are implications
for how educators address students’ concerns (Bulchand-Gidumal et al., 2026; Katsanakis et al., 2025) (Table 3 and Figure 2).

Table 3. Career Anxiety Inventory (CAI-17): Descriptive Statistics by Dimension (N=312)

Anxiety Dimension Mean SD Anxiety Dimension Mean SD
Informational Displacement Fear 3.94 0.68 Emotional Role Redundancy 3.61 0.82
Economic Insecurity 3.81 0.74 Adaptational Self-Doubt 3.31 0.88
Professional Identity Erosion 3.72 0.79 OVERALL CAI-17 COMPOSITE 3.67 0.71
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Figure 2. Career Anxiety Dimension Bar Chart

Al Threat Perception Patterns

The Al Threat Perception scale (ATP-9) found that 87.5% of all surveyed individuals regarded Al systems as a
“moderate to very high” threat to their job prospects. The overall mean ATP score was 3.89 (SD=0.63), and the compressed
distribution indicates a general consensus that Al represents a considerable challenge to careers. The specific ATP items
with the highest mean scores related to AI’s information capabilities (M=4.21, “Al systems will know more about where to
go than any human tour guide”), the economic incentives for adopting Al systems (M=4.14), and the emotional simulation
of advanced Al (M=3.97). These findings illustrate that students’ threat perception is grounded in their understanding of Al
capabilities, not simply in being overly anxious—a significant distinction, as dismissing students' worries as exaggerated or
unfounded will have both empirical and pedagogical implications (Lakhapate, 2023; Zvaigzne et al., 2025). The relatively
low score of “Certification through AI will replace Accreditation through Humans” (M=3.22) reflects students believe that
professional licensing is providing some protection from Al, which should be of interest to national tourism policymaking
because clear regulatory guidelines concerning human tour guide certification should greatly decrease the amount of fear
caused by economic uncertainty (Bakir et al., 2025; Kang et al., 2024) (Table 4).

Table 4. Al Threat Perception Scale (ATP-9): Item-Level Means (N=312)

ATP Item Mean SD

Al will surpass human informational knowledge about destinations 421 0.61
Economic incentives strongly favour Al over human guides 4.14 0.67

Al will replicate emotional connection with tourists 3.97 0.74

Al language capabilities will eliminate the multilingual advantage of human guides 3.88 0.79
Al personalisation will exceed human adaptation capacity 3.77 0.81

Al availability (24/7) creates unfair competitive conditions 3.71 0.86

Tourists will prefer Al for efficiency and cost reasons 3.65 0.88

Al quality will be more consistent than human guide performance 3.58 0.91

Al certification will replace human accreditation requirements 3.22 0.97

Influence of Curriculum Al Integration on Career Anxiety

The average career anxiety score for students exposed to the formal Al curriculum in tourism (n=98, 31.4%) was 3.24
(SD=0.68), compared with 3.87 (SD=0.69) among those who did not receive the formal curriculum (n=214). The difference in
means (0.63 SD) was significant (t(310)=6.84, p<0.001, Cohen’s d=0.73), indicating that integrating Al into the curriculum is
one of the most influential, modifiable moderators of career anxiety across all occupational types. Furthermore, the effect sizes
seen in this study for Al-integration in curriculum outperformed those reported for previous reskilling interventions in tourism
in India and Europe (El Hajal, 2025; Yadav & Bora, 2025). Al-Curriculum students’ Technology Self-Efficacy scores were
significantly higher (M=3.78 vs. 3.12, p<0.001), and Al-knowledge scores were also significantly higher (M=3.91 vs. 2.84,
p<0.001). Approximately 62% of the variance in anxiety attributable to the curriculum effect is mediated by self-efficacy and
Al-knowledge, consistent with the competence-building process outlined in the STAARA awareness model proposed by
Zhang & Jin (2023). Experiencing Al through various human-Al complementary frameworks (i.e., those that acknowledge
enduring human advantages compared to Al, such as cultural empathy, ethical decision-making, and depth of relationships)
has been linked to the greatest reductions in both Emotional Role Redundancy and Professional Identity Erosion anxiety
outcomes (Anggari, 2024; Mingotto et al., 2020). This research supports that a meaningful shift in anxiety profiles requires
real competence-building and reframing rather than simply providing information (Table 5 and Figure 3).

Table 5. Career Anxiety by Curriculum Al Integration Status (N=312)

Variable Al Curriculum (n=98) No Al Curriculum (n=214) | t-value | p-value | Cohen’s d
Overall CAI-17 3.24 (0.68) 3.87 (0.69) 6.84 | <0.001 0.73
Informational Displacement Fear 3.51 (0.71) 4.15 (0.65) 7.12 <0.001 0.81
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Economic Insecurity 3.47 (0.74) 3.98 (0.73) 5.21 <0.001 0.61
Professional Identity Erosion 3.22 (0.81) 3.97 (0.78) 7.05 <0.001 0.86
Technology Self-Efficacy 3.78 (0.65) 3.12 (0.71) -7.25 | <0.001 0.79
Al Knowledge Score 3.91 (0.58) 2.84 (0.74) -11.93 | <0.001 1.32
(a) Career Anxiety Dimensions (b) Technology Self-Efficacy & Al Knowledge
by Al Curriculum Status B Al Curriculum (n=98, 31.4%) by Al Curriculum Status

Wl No Al Curriculum (n=214, 68.6%)
All comparisons p <.001 *All comparisons p <.001

5.04 d=132 =132

d=0.73

w > =
o o n

Mean Score (1-5 Likert scale)
w
2

Mean Score (1-5 Llkert scale)

o=
w

1.0-
Overall Informational  Economic Professional Technology Technology Al Knowledge
CAI-17 Displacement Insecurity  Identity Erosion Self-Efficacy Self-Efficacy Score

Note: Error bars represent + 1 SD. Cohen'’s d for each comparison is shown.

+ Al Curriculum Exposure Reduces Career Anxiety and Enhances Al-related Competencies

0 Lower Career Anxiety: Lower Aevicety (Avg. = 0.70) @ Technology Self-Efficacy (d = 0.79)
@ ° Al Curriculum expesure significanty. * Confidence in using Al-based tools * Confidence in using Al-based tools
reduces all career anxiety dimensions. is higher among those with Al Currum is higher among those with Al Currum

Note: Error bars represent + 1 SD. Cohen's d for each comparison is shown.

Figure 3. Al Curriculum Effect

Gender Differences in Al Career Anxiety

A gender analysis of the profiles of career anxiety revealed gender differences for students (with female students having
a higher mean overall career anxiety score (M=3.79, SD=0.68) than male students (M=3.53, SD=0.73). Although the
statistical significance of the results is moderate (t(310)=2.79, p=0.006, Cohen’s d=0.31), the practical significance is
moderate as well. Gender differences were greatest for Professional Identity Erosion (female M=3.91, male M=3.50,
d=0.52) and Emotional Role Redundancy (female M=3.78, male M=3.42, d=0.44), whereas differences in Informational
Displacement, Fear, and Economic Insecurity were lower and less consistent. In general, the results may suggest that
female students have a heightened level of sensitivity concerning Al threats, especially related to the relational/emotional
period of guidance, which, as noted by El Hajal (2025) and Drexler & Beckman Lapre (2019), female students are
generally more invested in their professional identities. The use of multi-group structural equation modelling (SEM)
confirms that the core theoretical paths were structurally invariant across gender, meaning that the same underlying causal
mechanisms function for both male and female students despite being offset by gender-based differences in mean-level
anxieties (Koo et al., 2021; Martinez-Roget et al., 2025) (Table 6).

Table 6. Career Anxiety Dimensions by Gender (N=312)

Anxiety Dimension Female (n=168) Male (n=144) t p d
Overall CAI-17 3.79 (0.68) 3.53 (0.73) 2.79 0.006 0.31
Professional Identity Erosion 3.91 (0.74) 3.50 (0.84) 3.88 <0.001 0.52
Emotional Role Redundancy 3.78 (0.79) 3.42 (0.85) 3.28 0.001 0.44
Economic Insecurity 3.87 (0.72) 3.74 (0.77) 1.31 0.191 0.17
Informational Displacement Fear 3.99 (0.65) 3.88 (0.72) 1.21 0.228 0.16
Adaptational Self-Doubt 3.41 (0.85) 3.20 (0.91) 1.80 0.073 0.24

Technology Self-Efficacy as an Anxiety Moderator

Self-Efficacy with Technology (TSE) is the individual characteristic with the strongest predictive value for lower
career-related anxiety, as shown by stepwise hierarchical regression analysis, which statistically controls for demographic
and curricular variables, accounting for 18.3% of the variance in anxiety (AR?>=0.183, AF=69.74, p<0.001). The TSE Beta
Coefficient was —0.42 (95% CI [—0.52, —0.32]), meaning that one (1) unit increase in self-efficacy with technology
represents a 0.42-point decrease in overall career-related anxiety. This finding is consistent with the results of Zhang & Jin
(2023), which demonstrated that workplace self-efficacy beliefs mediated the relationship between job insecurity and the
expectation of future employment opportunities with STAARA awareness, and with Chung & Tan (2025), which
demonstrated that self-efficacy in the workplace mitigated the effects of robotic work-related threat evaluations.
Moderation analysis results indicated that TSE was a moderating factor in the relationship between perceived Al threats
and career-related anxiety (interaction beta = -0.31, p < 0.001). Students who possessed high self-efficacy with technology
demonstrated significantly lower levels of anxiety at high perceived threat than students with low TSE. The buffers created
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by TSE in the relationship between perceived threats and anxiety can support initiatives to promote confidence amongst
students in their ability to work with Al-integrated tourism industry products to eliminate the psychological distress
experienced by many in this sample (e.g., (El Hajal, 2025; Yadav & Bora, 2025) (Table 7).

Table 7. Hierarchical Regression: Predictors of Overall Career Anxiety (N=312)

Predictor Block Variables AR? Beta p
Block 1: Demographics Gender, Age, Year of Study 0.041 — <0.001
Block 2: Curriculum Al Curriculum Exposure, Institution 0.112 — <0.001
Block 3: Technology Self-Efficacy TSE Score 0.183 —0.42 <0.001
Block 3: Professional Identity Identity Strength Score — 0.28 <0.001
Block 3: Al Knowledge Al Knowledge Score — -0.19 0.002
Block 3: Active Coping Active Coping Orientation — -0.31 <0.001
Total Model R? All blocks combined 0.536 — <0.001

Coping Strategy Profiles

Through cluster analysis, three unique coping strategy profiles emerged: Active Adapters (n=89, 28.5%), Uncertain
Pragmatists (n=89, 28.5%), and Anxious Resisters (n=134, 42.9%). Active Adapters show very strong scores in proactive
skill development, Al literacy acquisition, and hybrid role preparation using what Anggari (2024) refers to as
“complementarity orientation” (the development of new skills that compliment other existing skills) as well as El Hajal
(2025) refers to as “resilience orientation” (a person’s ability to bounce back from adversity and maintain motivation and
focus in the face of new challenges). Active Adapters also reported significantly lower amounts of career-related anxiety
(M=2.97, SD=0.71) and much higher amounts of commitment to their chosen careers (M=4.21, SD=0.58) relative to the
Uncertain Pragmatist group (career anxiety, M=3.68; career commitment, M=3.74) or the Anxious Resister group (career
anxiety, M=4.12; career commitment, M=3.47). Regarding the representation of the Active Adapters at each institution,
Alexandria University had the highest proportion at 49.4%, with Helwan and Suez Canal Universities following at 19.2%
and 14.4%, respectively. This difference supports the conclusion that differences in the integration of Al technologies into
course curricula exist across these institutions and lend credence to the institutional basis of student coping orientation.

The Anxious Resister cluster represents a potential crisis; this cluster of students has the highest levels of anxiety,
uses avoidant coping strategies, reports the lowest levels of Al course exposure (13.4%), and feels the least amount of
commitment towards their future career. This student population represents the greatest risk to the labour market as a
result of job insecurity, according to what Kang et al. (2024) identified as the “labour leakage risk” associated with Al-
induced job instability (Kémircu et al. 2021; Mabungela, 2023) (Table 8 and Figure 4).

Table 8. Coping Strategy Cluster Profiles

Profile n (%) Anxiety M (SD) Career Commitment M (SD) | Al Curriculum (%)
Active Adapters 89 (28.5%) 2.97 (0.71) 4.21 (0.58) 58.4%
Uncertain Pragmatists 89 (28.5%) 3.68 (0.64) 3.74 (0.67) 28.1%
Anxious Resisters 134 (42.9%) 4.12 (0.62) 3.47 (0.74) 13.4%
ANOVA F-statistic — F=78.42, p<.001 F=34.17, p<.001 ¥*=41.3, p<.001
(a) Cluster Profiles: Career Anxiety, Commitment, (b) Coping Profile Radar Chart
and Al Curriculum Exposure (cluster-level coping characteristics)

== Active Adapters
2~ Uncertain Pragmatists
wip= Anxious Resisters

Mean Score (1-5 Lxcrt s:ale)
w > »
n ° n

N
°

S X
Active Adapters Uncertain Pragmatists  Anxious Resisters
(n=89, 28.5%) (n=89, 28.5%) (n=134, 42.9%)

Tow
Av
Note: Erroe bars represent + 1.5D. Cohen's d for each comparison is shown Rance

KEY TAKEAWAYS: COPING STRATEGY CLUSTER PROFILES

ACTIVE ADAPTERS 28.5% UNCERTAIN PRAGMATISTS 28.5% ANXIOUS RESISTERS 42.9%
« Lowest Career Anxiety + Moderate Career Anxiety * Highest Career Anxiety
« Highest Al Curriculum Exposure « Cautioes Al Curriculum Engagement o Lowest Al Curriculum Exposure
 Proactive Skill-Development and + Balanced approach of moderate engagement and caution * Fogr-driven approach with high avoidance
and mimted rrom the indurnteae

Figure 4. Coping Profiles

Structural Equation Model Results
Our structural equation models supported the hypothesized relationships among variables. The model fit indices
indicated an adequately fit model (CFI = 0.94, TLI =0.92, RMSEA = 0.055 [90% ClI: 0.041 - 0.069], SRMR = 0.061).
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The standardized regression coefficient for Al threat perception and overall career anxiety was 0.54 (p < 0.001), confirming
that the cognitive appraisal of the severity of Al threat is the primary source of student anxiety; this finding aligns with Koo
et al.’s (2021) and Bakir et al.’s (2025) documentation of an appraisal mechanism related to threats. The moderator effects
of technology self-efficacy on the fear of Al in the workplace were also significant (moderated effect: p =-0.31; p < 0.001);
technology self-efficacy also had a direct, negative relationship with career anxiety (f = -0.33; p < 0.001), supported by
Zhang & Jin’s (2023) and Li et al.’s (2019) findings. In addition, professional identity strength had a statistically significant
direct positive relationship with career anxiety (B = 0.22; p < 0.001), thereby confirming the identity paradox. Career
curriculum that provides opportunities to integrate Al has a direct (B = -0.19; p = 0.004) and indirect (f = -0.14; p = 0.007)
effect on reducing career anxiety through increased technology self-efficacy. These results support dual-pathway effects of a
career curriculum that integrates Al. Career anxiety also has a significant negative effect on career commitment ( = -0.46; p <
0.001), while active coping has a direct positive effect on career commitment (f = 0.31; p < 0.001). The model accounted for
53.6% of the variance in career anxiety and 41.2% of the variance in career commitment (Table 9 and Figure 5).

Table 9. Structural Equation Model Path Coefficients

Structural Path Beta SE z p 95% CI
Al Threat Perception — Career Anxiety 0.54 0.046 11.74 <0.001 [0.45, 0.63]
Tech Self-Efficacy — Career Anxiety -0.33 0.051 —6.47 <0.001 [-0.43, —0.23]
Professional Identity — Career Anxiety 0.22 0.055 4.00 <0.001 [0.11,0.33]
Al Curriculum — Career Anxiety (direct) -0.19 0.066 —2.88 0.004 [-0.32, —0.06]
Al Curriculum — TSE (indirect pathway) 0.33 0.061 541 <0.001 [0.21, 0.45]
Career Anxiety — Career Commitment —0.46 0.049 —9.39 <0.001 [-0.56,—0.36]
Active Coping — Career Commitment 0.31 0.054 5.74 <0.001 [0.20, 0.42]
[ Al Threat Perception B=+54"" .
u",,y::,:” LR S (p:5:000) o= p=.46"" Career Commitment
= Career Anxiety e 4,(,,_) @ Intention to continue pursuing
Al Capabilities Perception (CAI-17) L a careet in tourista guidance
Informa pabilit > Students-worry about future career
Emy t B=.13""( ] viability due to Al advancemen
Economi Fiva Dinenstors Coping Strategy Orientation
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Predictors of Career Commitment Maintenance

Career commitment maintenance despite heightened anxiety levels had four major positive predictor factors identified
through binary logistic regression analyses. The most significant predictor of career commitment maintenance despite high
anxiety was Active Coping Orientation (OR=4.23; 95% CI [2.61,6.85]; p<0.001). Students who exhibited a profile of active,
adaptive coping strategies were over four times more likely to remain committed to their careers during periods of high
anxiety, which underscores the importance of the resilience orientation described by EI Hajal (2025). The second most
influential predictive factor associated with career commitment maintenance despite high anxiety levels was exposure to Al-
integrated curriculum (OR = 2.87; 95% CI [1.74,4.73]; p < 0.001). The third- and fourth-strongest predictive factors associated
with career commitment retention despite anxiety were Technology Self-Efficacy (OR= 2.14; 95% CI [1.38,3.32]; p<0.001)
and internship experience in Al-integrated tourism contexts (OR= 1.98; 95% CI [1.19,3.29]; p=0.009), respectively.
Conversely, high levels of Al Threat Perception significantly reduced the probability of career commitment retention
(OR=0.42, p<0.001), and membership in the Anxious Resister cluster (OR=0.31, p<0.001) was also negatively correlated with
career commitment retention. These findings provide educators with clear points of leverage for developing targeted
interventions to improve student career commitment outcomes (Anggari, 2024; Grobbelaar & Verma, 2024) (Table 10).

Table 10. Binary Logistic Regression: Predictors of Career Commitment Maintenance (N=312)

Predictor OR 95% CI p Direction
Active Coping Orientation 4.23 [2.61, 6.85] <0.001 Positive
Al Curriculum Exposure 2.87 [1.74,4.73] <0.001 Positive
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Technology Self-Efficacy 2.14 [1.38,3.32] <0.001 Positive

Internship in Al-Integrated Context 1.98 [1.19, 3.29] 0.009 Positive

Al Threat Perception (high) 0.42 [0.27, 0.65] <0.001 Negative

Anxious Resister Cluster Membership 0.31 [0.19, 0.51] <0.001 Negative
DISCUSSION

Theoretical Contributions

This research offers several contributions to the theoretical framework of career anxiety in Al-disrupted work settings. To
begin, it expands upon Career Transition Theory in tourism with regard to the anticipatory phase of career disruption.
Moreover, it has been confirmed that Technology Self-Efficacy moderates the relationship between threat perception and
anxiety, thereby extending Career Transition Theory’s self-efficacy constructs to a specific realm of occupational threats
related to Artificial Intelligence (Al) (Li et al., 2019; Zhang & Jin, 2023). This theory adjunct corresponds with Huang &
Rust’s (2018) theoretical proposition that individuals will need to develop an awareness of their mechanical and analytical
intelligence capabilities to thrive in an environment characterized by coexistence with Al, and it corresponds to Tussyadiah’s
(2020) request for theoretical models that encompass the dual employment impacts of automation within the tourism sector.
The results of this research suggest that elements of the appraisal process should continue to be studied to better understand
how to foster positive adaptations among students in response to perceptions of Al technology as a threat. The second finding
indicates that interventions designed to enhance the perceived strength or reliability of professional identity will lead to greater
performance than interventions designed to enhance the perceived flexibility or adaptability of professional identity (Chung &
Tan, 2025; Koo et al., 2021). Moreover, the third finding indicates that the concept of Professional Identity Resilience (PIR)
can be used to measure the extent to which students have a flexible professional identity that enables successful adaptation to
Al technology. Three main coping profiles for students based on empirical efforts provide additional types of contributions to
the literature on planning for student careers when used as a basis for tourism education researchers to create a person-based
framework for developing differentiated approaches for student support based on the student’s coping profile rather than by
treating all students going towards careers in the tourism field equally (Bakir et al., 2025; EI Hajal, 2025).

Managerial and Educational Implications

The implications of this research are significant for administrators, curriculum designers, and career advisors within the
tourism industry. The ability to incorporate an Al-based curriculum was found to be the strongest modifiable predictor of
decreasing career-related anxiety, suggesting a need for an extensive reform of the tourism-related curriculum.

The research findings support the development of specifically designed modules on Al literacy for tourism
professionals, allowing students to have opportunities to use Al tools in their work in a guidance capacity, as well as
helping students evaluate AI’s potential and limitations and how to create a professional identity that incorporates the
unique human attributes necessary to successful cultural/heritage tourism. Career guidance providers should provide career
counselling services that include Al Transition Coaching as a component of all career-steering services, in particular
helping students develop their technology self-efficacy through successive use of Al-assisted career counselling activities
and mentored reflection on the unique contributions of humans to hybrid human/Al service environments.

According to the findings, developing defined frameworks for people and Al to work together is important for
organisations in the tourism industry, as these frameworks will outline the roles people play and the value each contributing
factor offers in delivering services using Al. The Anxious Resister type is comprised of 42.9% of the sampled population for
this study and indicates a large percentage of the up-and-coming tourism guide profession that is potentially at risk for
dropping out of the industry due to a lack of understanding about their respective roles, along with the value they offer the
overall organisation by utilising Al technology. Developing mentorship and internship programmes that provide students with
real-world exposure to successful professionals operating as guides using the technology would foster employee retention.

The odds ratio of 1.98 for interning in Al-driven tourism guides demonstrates how limited exposure can shift students' views
of Al from exclusive to inclusive. Many of the future goals for Egypt’s national tourism policy will benefit from paying closer
attention to how psychological factors affect workers' attitudes toward using Al to assist them in their jobs. The establishment of
comprehensive professional standards within existing licensure frameworks can provide clear definitions of what constitutes
successful human/Al collaboration in licensed guidance services. These standards will also give students clarity about their
professional capacity to work as a licensed human guide, which may help reduce their anxiety about the economic impact
of Al-based technology on their careers and future job prospects. In addition to including traditional measures of academic
success, university quality assurance processes must also evaluate how well students are preparing psychologically to work
in professional settings where Al will transform how professionals interact with their industry and profession.

Research Limitations and Future Directions

The study has several limitations. Causation cannot be determined because the data is collected as a snapshot in time, so
we are unsure whether integrating Al into programs reduces anxiety or whether students with lower anxiety are opting into
programs that have integrated Al. Longitudinal research that follows students from enrollment until they enter the
workforce would enable us to determine causation more reliably. The sample comes from three universities in Egypt,
which limits our ability to generalize to other geographic or cultural settings. Comparative studies that include tourism
programs from the Middle East, Europe, and Asia would enable us to determine whether the patterns of anxiety identified
with Al disruption in the study were universal or culturally specific. The use of self-reporting to gather the data also introduces
the possibility of bias in the results. Future studies that could build upon the findings of this study might use both behavioral
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measures of how students cope with anxiety in conjunction with self-reported measures related to coping with anxiety to
provide evidence of convergent validity. The only perspective presented was that of the students who participated in this
study; therefore, the Al's perceptions of other stakeholders, such as practicing tour guides, industry employers, and tourism
faculty, would provide additional support for the students’ views presented in this study. Finally, additional research could
explore developing and validating the Professional Identity Resilience construct proposed in the theoretical contributions
section, and determining how different Al tool typologies affect anxiety profiles related to one’s career.

CONCLUSION

This research’s results provide a clearer view of career-related anxiety in Egyptian tourism-guiding students regarding
possible job loss due to Al-driven career displacement; in addition, they identify specific educational and psychological
components that can help shield against the most severe damaging effects of this anxiety (Ersoy & EhtiYar, 2023; Hamarat
et al., 2024). The mean career anxiety for students in this research was 3.67 (high relative to those measured by hotel
workers (Koo et al., 2021; Yuan & Liu, 2025), suggesting students have significant concerns about how their jobs will be
affected by Al. The predominance of Informational Displacement Fear (M = 3.94), as the most intense of the four types of
career anxiety, is theoretically important; it indicates that students have become aware that the information part of their jobs
as traditional guidance practitioners corresponds exactly to the areas in which the current wave of development in Al is the
most advanced. This finding shows the students are not technophaobic; rather, their concerns regarding Al are based on
evidence from their evaluations of AI’s capabilities; this distinction is important to note because educators who characterise
student anxiety as unreasonable or overblown will never be able to address their real sources of concern.
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