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Abstract. Artificial intelligence technologies are increasingly attracting
investment due to rising usage and demand. These technologies, now utilized by
almostevery sector, continue to proliferate in our daily lives. However, since the
inception of Al, there have been periods dominated by divergent views on these
technologies. Debates about the future of Al, especially, have led major investing
countries to occasionally withdraw their investments, resulting in two significant
periods known as the "AI Winters." Despite their undeniable benefits in
enhancing efficiency, reducing costs, and minimizing errors, Al technologies
have alsobeen associated with job losses. The aviation sector is no exception. Al
is extensively applied in various areas of aviation, posing a potential threat to the
numberof jobs in certain roles. This has heightened the existing employment
anxiety among students, exacerbated by the rapid advancements in Al
technologies. The research indicates a prevalent belief that artificial intelligence
poses a threat of unemployment for both those about to enter the workforce and
those currently employed. However, when examining the perspective of the
younger generation,who live in close proximity to technology, it is evident that
they harbor significant anxiety about this issue. This study analyzed the
technology induced unemployment fears of 235 Aviation Management students.
Survey was conducted and the results were evaluated using the Technological
Unemployment Anxiety Scale. The data was analyzed through T-tests,
comparing the levels of anxiety between male and female students, as well as
between those who have completedinternships and those who have not.

Keywords: Unemployment Anxiety, Technology Integration, Operational
Efficiency

1 Introduction

Artificial intelligence is broadly defined as the science and engineering of creating in-
telligent computer programs (McCarthy, 2004). It encompasses machines that possess
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human-like characteristics such as decision-making, problem-solving, and learning
capabilities, essentially enabling computers to perform tasks typically requiring human
intelligence (Haugeland, 1985, p. 2) (Lewis, 2014). Al technologies are extensively
utilized in the aviation sector, much like in every other industry. Technological
advancements hold particular significance for the aviation industry, prompting
increasedinvestment in Al technologies and digital transformation by its stakeholders
(Tirkay &Aktar, 2021, p. 89)

410 aircraft accidents involving loss of life or property were reported between 1920
and 1970, among these, collisions with other aircraft accounted for 9.5% of the
accidents, weather-related incidents for 8.5%, and accidents occurring during approach
andlanding phases constituted 12%. Analyzing these accidents reveals that 30% were
dueto the lack of intelligent technology (Sen, Dalcali, & Temurtas, 2020, p. 165). Every
technological advancement in the aviation sector not only enhances workforce
efficiency and facilitates operations but also reduces the risk of human error. The
integration of Al with IoT technologies in aviation scenarios, as well as the potential
contributions of merging 5G and 6G networks with Al, are being cautiously
investigated to advance modern technologies (Chavhan, 2022).

It is necessary to replace humans with artificial intelligence wherever possible, to
prevent human errors. However, the increase in the use of Al technologies is anticipated
to result in unemployment (Sheikhi, 2022, p. 104). Nevertheless, humans are still
needed for the maintenance, supervision, and production of these technologies (Al-
Sayyed, Al-Aroud, & Zayed, 2021, p. 283). As the competencies expected from future
candidates are likely to change in this direction, it is crucial to revise the education of
Aviation Management and other aviation-related graduates to prevent the threat of un-
employment. The curricula of relevant institutions must be designed to impart the skills
currently needed by the industry and those that might be required in the future.
Additionally, planning the quotas in these departments based on the sector's needs is
one ofthe most important steps to prevent unemployment in the field. It is necessary to
take ageneral look at artificial intelligence, before examining the use and effects of Al
in aviation in detail.

This study examines technology-induced unemployment anxiety among
undergraduate students in Aviation Management. In this context, the "Technology-
Induced Un- employment Anxiety Scale," a 5-point Likert scale developed by Civelek
and Pehlivanoglu (2020), was used (Civelek & Pehlivanoglu, 2020). The sample for the
re- search was selected from undergraduate students in Aviation Management in
Turkey. The aim of this study is to determine and analyze the impact of technological
developments on the workforce in the aviation sector and the anxiety levels of students
regarding these effects. The findings will contribute to the development of strategies for
work- force transformation in the sector.

2 Literature Review

The first work in this field was the artificial neural network model developed by Warren
McCulloch and Walter Pitts in 1943 (McCulloch & Pitts, 1943). Rumelhart,
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Hinton, and Williams had developed artificial intelligence for learning internal
representations through error propagation by 1986 (TRAI, 2021). The Second Al
Winter occurred between 1987 and 1993, influenced by the Cold War, following these
advancements (Institute, 2019). Artificial intelligence began to rise significantly after
theSecond Al Winter. Support Vector Machines (11995) and the Deep Blue AI (1997)
weredeveloped by IBM (TRAI, 2021).

A new era in Al technology commenced in 2012 when Alex Krizhevsky, Ilya
Sutskever, and Geoff Hinton developed Graphics Processing Units (GPUs), marking a
significant milestone. Google introduced Google Now, a chatbot with communication
capabilities indistinguishable from humans by 2014. AlphaGo, an Al developed by
DeepMind, defeated a professional player in the complex game of Go in 2015 (Jin X.-
B., etal., 2018, p. 21)

The humanoid social robot Sophia was developed in 2016 and a new type of neural
network called transformer networks was introduced in 2017. Google unveiled BERT,
a natural language processing model in 2018. OpenAl released GPT-2, a model with
1.5 billion parameters that made a significant impact in 2019. Substantial advancements
were made in solving the protein folding problem using Al by 2020 and OpenAl
introduced DALL-E, an Al capable of generating images from textual descriptions in
2021 (TRAI, 2021). ChatGPT 4o, with its enhanced multimodal capabilities and
interactive features, further revolutionized Al's integration into everyday applications.
The next- generation Al, revolutionizes the field with its omni-multimodal capabilities,
seamlessly integrating text, image, audio, and video processing, and providing advanced
interactive features that transform user engagement and application versatility.

Currently, Al technologies are rapidly evolving. Despite their benefits in simplifying life,
increasing efficiency, and reducing costs, there are several contentious issues
surrounding Al. Particularly, the ability of some Al technologies to perform tasks
traditionally done by humans raises concerns about unemployment, especially in a
period of rapid global population growth (Jim, Shah, & Svoboda, 1995, p. 532).
Additionally, security and ethical issues associated with Al use further fuel these
debates (Bathaee, 2018) (Sahiner, Ayhan, & Onder, 2021). Given the rapid
development and widespreadadoption of Al today, a third AI Winter seems unlikely.
Therefore, it is essential to address these contentious issues constructively and acclimate
society to living with Al
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Fig. 1. Number of Artificial Intelligence Patent Applications from 2010 to 2021 (Thousands)
(Zhang, et al., 2022, p. 36)

As seen in Figure 1, there is a continuous increasing trend in artificial intelligence
patent applications. Particularly, a significant rise has been observed since 2018(Zhang,
et al., 2022, p. 36). This increase serves as an indicator of growing research efforts and
interest in the field.
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Fig 2. Projected Artificial Intelligence Market Size in the Aviation Sector by 2030 (Billion Dol-
lars) (Predence Research, 2022)

Studies suggest that the artificial intelligence market in the aviation sector is
expected to grow exponentially until 2030 (Figure 2) (Predence Research, 2022).
Currenttechnological advancements, which are increasingly dominated by artificial
intelligence, have the potential to lead to job losses. Keynes addressed the theory of
techno-logical unemployment as early as the 1930s, highlighting how new technologies
can quickly replace human labor and lead to unemployment (Keynes, 1937, s. 210).
Despitetheir positive contributions to economic growth, technological advancements
inevitably
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result in job displacement (Schwab, 2018, p. 25), disproportionately affecting unskilled
workers compared to skilled ones.

Emerging technologies require new skills, resulting in an increased demand for
skilled workers over unskilled ones (Manning, 2004, p. 582). It is crucial for candidates
in various sectors to adapt to these technological changes through education and self-
improvement (Blanchard, Volfson, Hong, & Lajoie, 2009, p. 81). Nevertheless, the
continued development of artificial intelligence is expected to contribute to ongoing
unemployment concerns.

Artificial intelligence is being increasingly utilized across diverse fields, with
predictions indicating even greater future integration. In management, rapid
advancementsfocus particularly on decision-making and forecasting tools, emphasizing
the significant responsibility of senior executives to understand and effectively utilize
these Al capabilities (IESE, 2018).

It has been observed that curricula generally lack courses related to artificial
intelligence, digitalization, and technologies in Turkish universities offering Aviation
Management programs. According to Peksatici and Ergiin (2019) involving interviews
withaviation sector managers and academics from Aviation Management departments
revealed that industry feedback indicated a mismatch between the education provided
inacademia and the sector's needs. Consequently, graduates of these programs have
lowerattractiveness to employers (Peksatict & Ergiin, 2019, p. 9). There is a pressing
need for education focused on developing new skills to change the industry’s
perspective. Engaging with industry leaders to understand their requirements and
updating the curriculum accordingly will enhance the appeal of Aviation Management
graduates. Otherwise, the aviation sector may continue to prioritize graduates from
other disciplines who have been adapted to aviation through education in Al
technologies.

To prepare students for evolving and changing industry conditions, universities need

to adapt their curricula to include courses on artificial intelligence tailored to sector
needs. These courses should encompass both general Al concepts and Al applications
specific to aviation, thereby enhancing students' awareness. The aviation sector, like all
industries, is undergoing significant transformation with advancing technology.
Artificial intelligence technologies used in operational efficiency, safety, optimization,
crewplanning, flight systems, air traffic control, aircraft maintenance, pilot training, and
passenger satisfaction are positively impacting the sector (Seckiner, Atay, & Eroglu,
2021,
p. 296). While adopting Al technologies used in other sectors, the aviation industry
assigns particular importance to Al. Especially in critical areas like apron and flight
safety, Al tools for prediction and data analysis contribute significantly to enhancing
flight and apron safety (Tiirkay & Aktar, 2021, p. 87). Al plays a crucial role in aircraft
maintenance, a significant cost item, by detecting faults and planning maintenance
schedules (Meydan, 2023, s. 69). Thus, integrating Al education into aviation
management programs is crucial for preparing students to meet the demands of this
dynamic sector effectively.

The youth unemployment rate is approximately twice the overall unemployment rate in
Turkey (TUIK, 2022). Individuals aged 15-24 fall into the youth category in Turkey.
According to TUIK data, while the seasonally adjusted unemployment rate was 12.2%
in 2021, the youth unemployment rate was 24.7%. Globally, according to reports from
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The Organisation for Economic Co-operation and Development (OECD) in 2021, the
general unemployment rate was 6.66%, with the youth unemployment rate at 13.7%.
These figures shifted in 2022, with Turkey's general unemployment rate at 10.1%
(TUIK, 2022) compared to the global average of 4.9% (OECD, 2022), and the youth
unemployment rate averaging 5.3% worldwide (OECD, 2022) while being 19.4% in
Turkey (TUIK, 2022). Also, the OECD emphasizes the need for education to prepare
students as active citizens, beyond just focusing on employment. Reis (2021) highlights
the importance of character qualities and identifying key competencies such as
optimism, self-control, and perseverance as crucial for success in education and beyond
(Reis, 2021). The primary causes of youth unemployment include inadequate job
creation by economies and insufficient economic growth performance (Sedat & Sahin,
2011, p. 105). Unemployment reinforces feelings of social exclusion among youth,
leading them to feel more vulnerable, idle, and unproductive, thus causing them to with-
draw (Cosgun & Erdayi, 2023)

3 Method

The research universe consists of a total of 19 universities in Turkey offering under-
graduate Aviation Management programs, comprising 12 state and 7 private universi-
ties. Additionally, there are 13 universities providing 4-year Aviation Management
education in colleges, including 10 state and 3 private institutions. Furthermore, there
are 38 institutions offering 2-year Civil Aviation Transportation Management
education, with 22 state and 16 private universities. In addition, there are 1 university
offering Aviation Management education and 3 universities offering Civil Aviation
Transportation Management education in distance education programs (YOK Atlas,
2023). The primary data for this study were collected between February-May 2023,
excluding universities located in Northern Cyprus. As part of the research, surveys were
sent to Aviation Management departments via Google Forms through email. In this
study, valid survey data regarding technology-induced unemployment fears were
collected and analyzed from a total of 235 Aviation Management students.
For the "Technology-Induced Unemployment Anxiety Scale”:

* Ha0: There is no significant difference in the level of concern experienced by
Aviation Management students in the Lack of Technical Skills subscale of the
Technology-Induced Unemployment Anxiety Scale based on gender.

* Hal: There is a significant difference in the level of concern experienced by
Aviation Management students in the Lack of Technical Skills subscale of the
Technology-Induced Unemployment Anxiety Scale based on gender.

* HbO: There is no significant difference in the level of concern experienced by
Aviation Management students in the Continuous Technological Developments sub-
scale of the Technology-Induced Unemployment Anxiety Scale based on internship
status.
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* H bl: There is a significant difference in the level of concern experienced by
Aviation Management students in the Continuous Technological Developments sub-
scale of the Technology-Induced Unemployment Anxiety Scale based on internship
status.

* Hc0: There is no significant difference in the level of concern experienced by
Aviation Management students in the Disruptive Technological Developments sub-
scale of the Technology-Induced Unemployment Anxiety Scale based on internship
status.

* Hcl: There is a significant difference in the level of concern experienced by
Aviation Management students in the Disruptive Technological Developments subscale
ofthe Technology-Induced Unemployment Anxiety Scale based on internship status.

The "Technology-Induced Unemployment Anxiety Scale," developed by Civelek
and Pehlivanoglu (2020), was administered to students in the Aviation Management
program using a S-point Likert scale to test hypotheses (Civelek & Pehlivanoglu, 2020).

The Technology-Induced Unemployment Anxiety Scale comprises two stages. In
the first stage, qualitative interviews were conducted to ascertain concerns among indi-
viduals working in digitalization and automation fields. Face-to-face interviews were
conducted with 21 appropriate participants. In the subsequent stage, field research was
carried out, and quantitative data were collected. Initially, Exploratory Factor Analysis
(EFA) was performed to fulfill a determining function and to gather information for
hypothesis formulation. Subsequently, Confirmatory Factor Analysis (CFA) was con-
ducted to understand the relationships between identified factors, assess the adequacy
of interrelationships among factors, and determine whether factors were independent
of one another (Erkorkmaz, Etikan, Demir, Ozdamar, & Sanisoglu, 2012, s. 2011)

4 Findings

There has been a general increase in the total number of aircraft in Turkey over a 20-
year period since 2003. The number of aircraft, which was 162 in 2003, reached 598 by
2022 (SHGM, 2022, p. 35). The increase from 2021 to 2022 was predominantly driven
by Turkish Airlines (THY), which added 25 new aircraft to its fleet, SunExpress,which
added 7 aircraft, and Pegasus, which added 6 aircraft, constituting 95% of the overall
increase (SHGM, 2022, p. 36)

The civil aviation sector in Turkey continues to expand. Currently, there is an increasing
demand for personnel in the sector. However, this growth does not seem to
proportionally reduce unemployment. One of the primary contributing factors to this
situationis the increase in the number of students. On the other hand, according to the
(SHGM,2022, p. 28) annual report, the number of personnel working in the aviation
sector andrevenue are constantly increasing (Table 1).
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Table 1. Turkish Civil Aviation Sector Revenue (USD) and Number of Personnel by Years

Years Personnel Number Revenue (billion
USD)

2003 65.000 2,2

2015 191.716 23,36

2016 191.709 19,97

2017 196.041 24,31

2018 209.049 27,20

2019 295.547 27,06

2020 245.876 14,26

2021 253.885 20,50

Resource: (SHGM, 2022, p. 28)

The necessary calculations to determine the normality distributions of the data obtained
in the study were performed using the SPSS application. In the analysis, Skewness and
Kurtosis values were considered within ranges deemed suitable for Social Sciences re-
search: specifically, within the range of -1 to +1 (Hair, Black, Babin, & Anderson,
2013), -1.5 to +1.5 (Tabachnick & Fidell, 2013), and -2.0 to +2.0 (George & Mallery,
2010). However, the most widely accepted range is the -1.5 to +1.5 interval as suggested
by Tabachnick and Fidell (2013). The obtained values were evaluated within this
framework.

Table 2. Distribution Normality and Reliability Test

Variables N Skewness Kurtois Reliability
Test
Statistic  Std.  Statistic Std.

Lack of Technical Skills 235 ,832 ,159 ,986 ,316 ,718

Continuous Technological 235 -,049 ,159 -,546 ,316 ,718

Developments

Disruptive Technological 235 ,735 ,159 ,336 316 ,718

Advances

Upon examining the values in Table 2, it is observed that all sub-dimensions show
normal distribution based on the conducted normality tests. Since the values fall within
the -1.5 to +1.5 range recommended by Tabachnick and Fidell (2013) for normality,
the data are considered to be normally distributed. Therefore, the application of Para-
metric Tests, including Independent Samples t-test, is appropriate (Tabachnick & Fi-
dell, 2013). It is stated that the Cronbach Alpha value is unreliable between 0.00-0.40,
low reliability between 0.41-0.60, medium reliability between 0.61-0.80, and high
reliability between 0.81-1.00 (Tavakol & Dennick, 2011). It is seen that the reliability
value in the study is appropriate.
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Table 3. Internship Status

Internship Status Frequency Percentage
Completed 59 %25,1
Not Completed 176 %74.,9

In the table formed by students who did and did not do an internship, it is observed
that students who did not do an internship are predominant (Table 3). The reason for
this is the high number of students who have not yet completed their internship and the
conversion of mandatory internships into optional ones by many universities due to the
increasing student population.

Table 4. T-Test Results of the Lack of Technical Skills Sub-Dimension of the
Technology-Related Unemployment Concern Scale by Gender

Variables Groups N X SD T Test

t df p
Lack of Woman 127 14,4803  5,10967 1,471 233 ,206
Technical
Skills Man 108 13,5370  4,63515 1,483 232,010 ,206

When Table 4 is examined, it is evident that there is no significant difference in the
concerns of Aviation Management students regarding the Technical Skills Deficiency
sub-dimension of the Technological Unemployment Anxiety Scale based on gender.
The hypothesis " Ha0: There is no significant difference in the level of concern
experienced by Aviation Management students in the Lack of Technical Skills subscale
of theTechnology-Induced Unemployment Anxiety Scale based on gender." has been
accepted.

Tablo 5. T Test Results of the Continuous Technological Developments Sub-Di-
mension of the Technology-Related Unemployment Concern Scale According to

Internship Status
Variables Groups N X SD T Test
t df P
Continuous Woman 127 15,6693 4,74936 2,391 233 ,738
Technologi-
cal Devel- Man 108 14,2037  4,60142 2,398 229,050 ,738
opments

When Table 5 is examined, the concerns of Aviation Management department
students regarding the Continuous Technological Developments sub-dimension of the
Technology-Related Unemployment Anxiety Scale shows there is no significant
difference according to their internship status. “HbO0: There is no significant difference
inthe level of concern experienced by Aviation Management students in the Continuous
Technological Developments subscale of the Technology-Induced Unemployment
Anxiety Scale based on internship status.” hypothesis was accepted.
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Tablo 6. T Test Results of the Disruptive Technological Developments Sub-
Dimension of the Technology-Related Unemployment Concern Scale According
to

Internship Status

Variables Groups N X SD T Test
t df p
Disruptive Woman 127 11,9213 4,80675 ,737 233 ,678

Technologi- 1 108 114722 447309 741 231,089 678

opments

When Table 6 is examined, the concerns of Aviation Management department
students regarding the Disruptive Technological Developments sub-dimension of the
Technology-Related Unemployment Anxiety Scale shows there is no significant
difference according to their internship status. “Hc0: There is no significant difference
inthe level of concern experienced by Aviation Management students in the Disruptive
Technological Developments subscale of the Technology-Induced Unemployment
Anxiety Scale based on internship status.” hypothesis was accepted.

5 Conclusions and Recommendations

Artificial intelligence technologies have become widely used, transitioning from being
costly products accessible only to large-scale enterprises to being readily available to
everyone. Consequently, these technologies integrated into our lives can evoke certain
concerns. Products emerging from technological advancements have begun to perform
significant portions of tasks traditionally carried out by humans, leading to
unemployment in these areas. This study focuses on Aviation Management students in
Turkey, exploring their perspectives on artificial intelligence technologies, a current
and relevant topic in the aviation sector.

The sector's demand for skilled personnel continues to rise, contributing to increased
enrollment in aviation management programs across universities despite last 10 years
expansion. However, the correlation between sectoral growth and employment does not
necessarily mitigate unemployment rates proportionally, highlighting the complexities
within Turkey's aviation labor market.

The study reveals that Aviation Management students expect technology not to lead to
unemployment in the aviation sector. Moreover, findings regarding their overall
concerns technology developments indicate that students generally do not harbor
anxieties.Data suggests that students in this field, largely exposed to technology in their
daily lives and having used various technologies to some extent during their
developmental years, exhibit low levels of concern towards technological
advancements. Nonetheless, there is prevalent apprehension among students that
technological advancements in aviation will reduce the demand for human labor.
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