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Quantitative Study

Abstract

Background: Artificial intelligence (Al) is transforming industries worldwide, including the
sports sector, where it offers opportunities for performance optimization, data analytics,
and business innovation. However, the adoption of Al in sports startups depends heavily
on the cognitive factors influencing key decision-makers. This study aims to examine the
cognitive factors influencing the adoption and development of Al in sports startups in
Iran.

Methods: A quantitative cross-sectional study was conducted, involving 133 participants
from various sectors within the Iranian sports industry, including startup founders,
university professors, and sports managers. Participants were required to have at least a
bachelor's degree to ensure a knowledgeable sample. Data were collected using a
researcher-developed questionnaire based on a 5-point Likert scale, measuring six
cognitive factors: Perception of Al's Usefulness, Cognitive Readiness for Technological
Innovation, Risk Perception and Tolerance, Attitude Toward Al-Driven Change, Knowledge
and Awareness of Al Technologies, and Knowledge and Awareness of Al Technologies
(duplicate). Structural equation modeling (SEM) was conducted using LISREL software to
analyze the data, with factor loadings, path coefficients, and reliability indicators (AVE, CR,
and Cronbach’s Alpha) calculated to assess the model's validity and reliability.

Results: The most influential factor was Cognitive Readiness for Technological Innovation,
followed by Attitude Toward Al-Driven Change and Perception of Al's Usefulness. Risk
Perception and Tolerance also played a moderate role in influencing Al adoption, while
Knowledge and Awareness of Al Technologies demonstrated strong relationships with Al
integration. Path coefficients and t-values indicated significant effects of cognitive factors
on Al adoption in sports startups.

Conclusion: Cognitive readiness, positive attitudes toward Al, and knowledge of Al
technologies are critical for the successful adoption of Al in sports startups. Addressing
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risk perceptions and enhancing awareness through education and training can further
promote Al integration in this sector.
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Introduction

In recent years, artificial intelligence (AI) has rapidly evolved, fundamentally altering
various sectors, including the sports industry (Ehteshamnejad, 2023; Taheri, 2023a,
2023b). Al's cognitive capabilities, ranging from machine learning to deep learning
models, have enabled innovative developments in areas such as sports analytics,
player performance optimization, and the management of sports startups. Al,
particularly when combined with advanced data analysis and cognitive computing,
presents an unprecedented opportunity to enhance decision-making in sports
startups (Amini, 2022; Rahimi et al., 2024; Rahmani et al., 2024). As argued by
Fjelland (2020), while the development of general artificial intelligence remains
speculative, specific applications such as Al in sports technology have gained traction
due to their immediate practical value (Fjelland, 2020).

One key challenge in the development of Al-enhanced startups lies in the
cognitive aspects of human-machine collaboration. The cognitive architecture of Al
systems, emphasizes the importance of hybrid intelligence models that integrate
human insight with machine-driven processes (Liu, 2021; Liu, 2024). This integration
becomes particularly significant in sectors like sports, where human intuition,
experience, and decision-making are critical to the success of both Al technologies
and entrepreneurial ventures. The success of Al applications in complex
environments such as sports startups depends not just on the sophistication of the
technology but also on the cognitive models that guide their development (Bryndin,
2019a, 2019b; Bryndin & Bryndina, 2020; Liu, 2024).

Al's cognitive capabilities are largely shaped by its ability to process large volumes
of data, identify patterns, and generate predictions. In sports, this translates to
performance analytics, injury prevention, and tactical optimization, areas that are vital
for startups seeking to disrupt traditional approaches to sports management. For
example, research by Bachri et al. (2019) and Sereati et al. (2020) highlights how
cognitive Al tools can be used for tasks such as gas analysis interpretation and processor
emulation, providing a glimpse into how similar technologies could be adapted to sports-
related applications. The increasing reliance on Al in these areas underscores the need to
understand the cognitive dynamics that influence Al's effectiveness in real-world
entrepreneurial settings (Bachri et al., 2019; Sereati et al., 2020).

Moreover, the ethical considerations surrounding Al's cognitive processes are
becoming increasingly relevant as Al technologies are more widely adopted in
sports. Researchers argue that Al's decision-making processes must be transparent
and aligned with ethical standards, particularly in environments where the stakes are
high, such as sports competitions or financial investments in startups (Bryndin,
2019a, 2019b; Lipchanskaya, 2022). Al systems used in sports must be designed to
handle ethical dilemmas, such as the fairness of automated decisions and the
responsibility for Al-driven outcomes in competitive settings (Bryndin & Bryndina,
2020). This study addresses these concerns by examining the cognitive frameworks
that guide Al’s decision-making processes in sports startups, ensuring that they align
with ethical principles.

The role of leadership and organizational structure also plays a crucial part in the
cognitive development of Al within sports startups. As Amini (2022) suggests,
transformational leadership has a significant impact on organizational resilience, which
in turn affects job commitment and the adoption of innovative technologies like AL In
the context of sports startups, leaders must foster a cognitive culture that embraces Al's
potential while also managing the challenges associated with its integration. This is
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particularly important in Iran, where the sports industry is rapidly evolving, and Al
startups are emerging as key players in this transformation (Amini, 2022).

Cognitive science has also played an influential role in advancing Al technologies,
as demonstrated by studies such as those by Martnez-Plumed et al. (2017) and Zhao
et al. (2022). These studies show how cognitive psychology-based Al can be applied
to various fields, including sports, to enhance decision-making and strategic
planning. By leveraging cognitive science, Al in sports startups can better mimic
human thought processes, leading to more accurate predictions, strategic insights,
and ultimately, improved outcomes for both athletes and businesses (Martnez-
Plumed et al., 2017; Zhao et al., 2022).

Furthermore, the interdisciplinary nature of cognitive Al makes it uniquely suited
for application in sports startups, where knowledge from various fields is required
for success. Leydesdorff & Goldstone (2013) and Krinkin et al. (2022) emphasize the
importance of interdisciplinary approaches to Al development, where insights from
fields such as cognitive science, engineering, and entrepreneurship are integrated to
create more robust Al systems. In sports startups, this interdisciplinary approach
allows for the development of Al technologies that are not only technically advanced
but also grounded in the cognitive realities of human decision-making and
performance optimization (Krinkin et al., 2022; Leydesdorff & Goldstone, 2013).

Sports startups in Iran, like their counterparts worldwide, are beginning to
explore Al's cognitive capabilities to enhance their operations. However, the
cognitive challenges of Al adoption in sports startups are compounded by the
dynamic and high-pressure nature of the sports industry (Rostamzadeh Ganji &
Nemat, 2023; Shokrollahi, 2023; Taheri, 2023a). As Fjelland (2020) points out, the
cognitive demands placed on Al systems in high-stakes environments are substantial,
requiring careful consideration of how these systems process information, make
decisions, and interact with human operators. The success of Al in sports startups
will depend on the ability of these systems to navigate these cognitive challenges
effectively (Fjelland, 2020). In summary, the cognitive factors influencing Al
development in sports startups are significant, encompassing ethical considerations,
leadership dynamics, interdisciplinary collaboration, and the unique challenges of
the sports industry. This study aims to explore the cognitive factors influencing the
development of Al and its integration into startups within the sports sector in Iran.

Methods

Study Design and Participants: The study involved a cross-sectional survey design,
with data collected from 133 participants. The participants were selected from a pool
of professionals in the sports sector, including university professors, startup
founders, and sports managers. The inclusion criteria required participants to have a
minimum educational qualification of a bachelor’s degree, ensuring that the sample
had a sulfficient level of knowledge to provide informed responses. The participants
were drawn from various positions within the sports sector, such as federation
presidents, vice presidents, and general secretaries, to capture a diverse range of
perspectives. The age distribution of the participants ranged from 20 to over 50 years
old, and both genders were well represented.

Data Collection Tool: The primary data collection tool was a researcher-developed
questionnaire, designed to measure the cognitive factors influencing Al adoption in
sports startups. The questionnaire utilized a 5-point Likert scale ranging from
"strongly disagree" to "strongly agree." The questionnaire was divided into sections
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corresponding to the six key cognitive factors: Perception of Al's Usefulness,
Cognitive Readiness for Technological Innovation, Risk Perception and Tolerance,
Attitude Toward Al-Driven Change, Knowledge and Awareness of Al Technologies,
and Knowledge and Awareness of Al Technologies (duplicate). Each cognitive factor
was assessed through multiple items, with the factor loadings of these items later
analyzed to determine their contribution to the overall model. The validity of the
questionnaire was ensured through expert reviews by professionals in the fields of
sports management and artificial intelligence. These experts assessed the content for
relevance, clarity, and completeness, ensuring that the questions accurately reflected
the cognitive dimensions under investigation. The reliability of the instrument was
confirmed through a pilot test involving a small subset of participants, with a
Cronbach's Alpha coefficient calculated to ensure internal consistency for each
cognitive factor.

Data Analysis: The collected data were analyzed using the LISREL software, which
is widely used for structural equation modeling (SEM). SEM was employed to
examine the relationships between the cognitive factors and the development of
Al-driven startups. Factor analysis was used to identify the underlying structure of
the cognitive factors, with factor loadings calculated for each item in the
questionnaire. These loadings indicated the degree to which each item was related to
its corresponding factor, with higher loadings suggesting stronger associations. To
assess the reliability of the constructs, the study calculated Average Variance
Extracted (AVE), Composite Reliability (CR), and Cronbach’s Alpha for each
cognitive factor. AVE values greater than 0.50 indicated that the majority of variance
in the observed variables was explained by their underlying factors. Composite
reliability scores exceeding 0.70 suggested good internal consistency, and Cronbach's
Alpha values confirmed the reliability of the factors. In addition, convergent and
divergent validity were examined to assess the validity of the constructs. Convergent
validity was confirmed if the factor loadings were above the recommended
threshold, while divergent validity was assessed by comparing the square roots of
the AVE values with the correlations between factors. The results indicated adequate
divergent validity, confirming that the cognitive factors were distinct from one
another. Finally, path analysis was conducted to determine the strength and
significance of the relationships between the cognitive factors and the development
of Al-driven startups. Path coefficients, t-values, and p-values were reported, with
significant paths (P < 0.01) indicating a strong influence of cognitive factors on the
adoption of Al technologies in the sports industry.

Results

The sample size for this study consisted of 133 participants. Out of the total,
40 participants (30.1%) were male, while 93 participants (69.9%) were female. The age
distribution showed that 38 participants (28.6%) were between the ages of 20 and 30, 58
participants (43.6%) were aged between 31 and 40, 21 participants (15.8%) were aged
between 41 and 50, and 16 participants (12.0%) were over 50 years old. Regarding
education, 17 participants (12.8%) had a bachelor’s degree, 65 participants (48.9%) held
a master’s degree, and 51 participants (38.3%) had a PhD. Concerning job positions,
22 participants (16.5%) were federation presidents, 15 (11.3%) were general secretaries,
11 (8.3%) were vice presidents, 27 (20.3%) were startup founders, 23 (17.3%) were
university professors, 20 (15.0%) were PhD students, 10 (7.5%) were directors of the
Ministry of Sports, and 5 (3.8%) were sports medicine specialists. Additionally,
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35 participants (26.3%) were single, while 98 participants (73.7%) were married.

In table 1, the results show that the average score for Perception of Al's
Usefulness is 4.29 (SD = 0.47), indicating that most participants perceive Al as a
useful tool. The average for Cognitive Readiness for Technological Innovation is
4.00 (SD = 0.59), showing participants are generally prepared for technological
innovation. The Risk Perception and Tolerance scored 3.99 (SD = 0.60), revealing
moderate concerns about risks associated with Al The Attitude Toward Al-Driven
Change scored an average of 4.19 (SD = 0.47), reflecting a positive attitude toward AL
Lastly, Knowledge and Awareness of Al Technologies was measured twice, with
averages of 3.79 (SD = 0.69) and 4.01 (SD = 0.64), showing an overall good level of
awareness and knowledge of Al among the participants.

As shown in table 2, the factor loadings for the six cognitive factors ranged from
0.47 to 0.84, indicating moderate to high correlations between the observed variables
and their underlying latent factors. For instance, Perception of Al's Usefulness had
factor loadings between 0.47 and 0.75, while Cognitive Readiness for Technological
Innovation had loadings ranging from 0.67 to 0.84. The loadings for Knowledge and
Awareness of Al Technologies ranged between 0.66 and 0.80.

In table 3, Perception of Al's Usefulness had an AVE of 0.63, CR of 0.83, and a
Cronbach’s Alpha of 0.76, suggesting a strong internal consistency and reliability.
Cognitive Readiness for Technological Innovation displayed an AVE of 0.55, CR of
0.88, and a Cronbach’s Alpha of 0.83, indicating a high level of reliability. All other
factors, including Risk Perception and Tolerance and Knowledge and Awareness of
Al Technologies, also showed acceptable values for AVE, CR, and Cronbach’s Alpha,
affirming the reliability of the constructs.

Table 4 illustrates the divergent validity of the model. The square roots of the
AVE values are shown along the diagonal, and all factors display higher values in
their own construct compared to their correlations with other constructs. For
instance, Cognitive Readiness for Technological Innovation had a value of 0.74,
indicating adequate divergent validity. Similarly, Perception of AI's Usefulness had a
divergent validity score of 0.79.

Table 5 reports the path coefficients, t-values, and p-values for the relationships
between the cognitive factors and the development of Al-driven startups in the sports
industry. All factors had statistically significant effects, with Cognitive Readiness for
Technological Innovation exhibiting the highest path coefficient (0.89, t = 73.97,
P < 0.01). Attitude Toward AI-Driven Change also had a significant effect, with a
path coefficient of 0.91 (t = 99.69, P < 0.01).

Discussion

The present study aimed to examine the cognitive factors influencing the
development of artificial intelligence (AI) and startups in the sports industry in Iran.

Table 1. Descriptive statistics

Perception of AI’s Usefulness 4.29 £0.47
Cognitive Readiness for Technological Innovation 4.00 £0.59
Risk Perception and Tolerance 3.99 £ 0.60
Attitude Toward Al-Driven Change 419 £0.47
Knowledge and Awareness of Al Technologies 3.79+£0.69

Knowledge and Awareness of Al Technologies (duplicate)  4.01 + 0.64
SD: Standard Deviation; Al: Artificial intelligence
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Table 2. Factor loadings of items

Factor Item | Factor loading
Perception of AI’s Usefulness Q1 0.47
Q2 0.75
Q3 0.63
Q4 0.58
Q5 0.66
Q6 0.68
Q7 0.67
Cognitive Readiness for Technological Innovation Q8 0.70
Q9 0.67
Q10 0.84
Q11 0.81
Q12 0.67
Q13 0.71
Risk Perception and Tolerance Q14 0.72
Q15 0.74
Q16 0.80
Q17 0.76
Attitude Toward Al-Driven Change Q18 0.47
Q19 0.51
Q20 0.73
Q21 0.72
Q22 0.785
Q23 0.71
Q24 0.80
Q25 0.75
Q26 0.62
Knowledge and Awareness of Al Technologies Q27 0.66
Q28 0.78
Q29 0.79
Q30 0.80
Q31 0.80
Knowledge and Awareness of Al Technologies (duplicate) Q32 0.71
Q33 0.67
Q34 0.71
Q35 0.67
Q36 0.67
Q37 0.77
Q38 0.76
Q39 0.68

Al: Artificial intelligence

Six key cognitive factors-Perception of Al's Usefulness, Cognitive Readiness for
Technological Innovation, Risk Perception and Tolerance, Attitude Toward
Al-Driven Change, Knowledge and Awareness of Al Technologies, and Knowledge
and Awareness of Al Technologies (duplicate)-were analyzed to determine their
impact on the development of Al-focused startups. The findings revealed significant
insights into the cognitive dimensions that either facilitate or hinder the adoption of
Al technologies in the sports sector.

Table 3. AVE, Composite Reliability, and Cronbach’s Alpha

Perception of AI’s Usefulness 0.63 0.83 0.76
Cognitive Readiness for Technological Innovation 055 0.88 0.83
Risk Perception and Tolerance 057 084 0.75
Attitude Toward Al-Driven Change 057 0.88 0.85
Knowledge and Awareness of Al Technologies 059 0.89 0.82
Knowledge and Awareness of Al Technologies (duplicate) 050 0.89 0.86

AVE: Average variance extracted; CR: Composite reliability
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Table 4. Divergent Validity (Part I)
Factor

Cognitive Risk Knowledge
readiness = perception &
awareness

Cognitive Readiness for Technological Innovation
Risk Perception and Tolerance

Knowledge and Awareness of Al Technologies 0.51 0.63 0.77
Knowledge and Awareness of Al Technologies (duplicate) 0.63 0.58 0.67
Perception of AI’s Usefulness 0.49 0.47 0.61
Attitude Toward Al-Driven Change 0.48 0.64 0.58

Table 4. Divergent Validity (Part 1)
Factor Perception of Attitude toward

Al's usefulness = Al-driven change

Cognitive Readiness for Technological Innovation
Risk Perception and Tolerance
Knowledge and Awareness of Al Technologies

Knowledge and Awareness of Al Technologies (duplicate) 0.71
Perception of AI’s Usefulness 0.56 0.79
Attitude Toward Al-Driven Change 0.53 0.75

Al: Artificial intelligence

The results indicate that Cognitive Readiness for Technological Innovation was
the most influential factor, with a path coefficient of 0.89 and a significant t-value of
73.97 (p < 0.01). This suggests that individuals' preparedness for technological change
is critical in fostering AI adoption. This finding aligns with Liu (2021), who
emphasized that cognitive readiness plays a crucial role in technological adoption in
various fields (Liu, 2021). In the context of sports startups, where rapid decision-
making and innovation are essential, readiness to embrace technological change is
vital for Al integration. This is supported by Bryndin and Bryndina (2020), who
argued that successful Al integration requires not only technological infrastructure
but also cognitive preparedness among key stakeholders (Bryndin & Bryndina, 2020).

Perception of Al's Usefulness also emerged as a significant factor, with a path
coefficient of 0.78 and a t-value of 31.66 (P < 0.01). This reflects that individuals who
perceive Al as useful are more likely to adopt it. This finding is consistent with
previous research, such as that of Fjelland (2020), who highlighted the importance of
perception in the adoption of Al, particularly in high-stakes environments like the
sports industry (Fjelland, 2020). The sports sector, being performance-driven, benefits
from Al technologies that can enhance player performance, optimize strategies, and
improve operational efficiency. Thus, when decision-makers view Al as beneficial,
they are more inclined to invest in and implement these technologies.

The factor Attitude Toward Al-Driven Change had the highest path coefficient at
0.91, with a t-value of 99.69 (P < 0.01), indicating that a positive attitude toward Al
significantly influences its adoption.

Table 5. Path Coefficients, t-values, and p-values

Factor Path t-values p-values
Coefficient <0.01

Perception of Al’s Usefulness 0.78 31.66 <0.01

Cognitive Readiness for Technological Innovation 0.89 73.97 <0.01
Risk Perception and Tolerance 0.74 29.26 <0.01
Attitude Toward Al-Driven Change 0.91 99.69 <0.01
Knowledge and Awareness of Al Technologies 0.88 81.62 <0.01
Knowledge and Awareness of Al Technologies (duplicate) 0.89 65.08 <0.01

Al: Artificial intelligence
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This result is in line with the findings of Ficzere (2023), who reported that a
favorable attitude toward Al-driven change plays a pivotal role in the successful
integration of Al technologies in various industries (Ficzere, 2023). In sports startups,
where innovation and agility are critical, a positive attitude toward Al can lead to faster
and more effective adoption of Al solutions. This also supports the notion presented by
Fjelland (2020), who noted that the emotional and cognitive openness to change is
essential for leveraging Al technologies in dynamic environments (Fjelland, 2020).

Risk Perception and Tolerance was found to be moderately significant, with a
path coefficient of 0.74 and a t-value of 29.26 (P < 0.01). Participants who perceived
higher risks associated with Al were less likely to adopt it, consistent with the
findings of Lipchanskaya (2022) and Bryndin (2019a; b), who suggested that risk
tolerance is a critical cognitive barrier in Al adoption (Bryndin, 2019a, 2019b;
Lipchanskaya, 2022). In the context of sports startups, where financial and
operational risks are high, decision-makers may hesitate to integrate Al technologies
if they perceive them as risky or uncertain. This highlights the importance of
addressing ethical concerns and risk mitigation strategies to foster a conducive
environment for Al adoption.

Knowledge and Awareness of Al Technologies also played a crucial role, with
two variables showing significant influence: one with a path coefficient of 0.88
(t = 81.62, P < 0.01) and the other with a path coefficient of 0.89 (t = 65.08, P < 0.01).
These findings suggest that having a sound understanding of AI technologies
strongly correlates with the likelihood of Al adoption. This is consistent with research
by Martnez-Plumed et al. (2017), who emphasized the importance of cognitive
awareness in the effective implementation of Al (Martnez-Plumed et al., 2017). The
more knowledgeable the stakeholders are about the capabilities and limitations of Al,
the more likely they are to leverage it for innovation and growth in the sports
industry. This also supports the idea proposed by Liu (2024), who highlighted that a
deep understanding of Al technologies enhances decision-making processes and
boosts confidence in Al integration (Liu, 2024).

The results of this study also underscore the critical role that Cognitive Readiness
for Technological Innovation plays in fostering AI adoption. Entrepreneurs and
managers in sports startups who possess a readiness for innovation are more likely to
embrace Al technologies. This supports the work of Liu (2021), who argued that
cognitive readiness not only facilitates the integration of Al technologies but also
enhances the ability to respond to technological challenges (Liu, 2021). In the sports
industry, where innovation is key to gaining a competitive edge, being mentally
prepared for technological disruptions is essential for success.

Like any other study, several limitations must be acknowledged. First, the sample
size of 133 participants, while sufficient for the scope of this research, may not fully
capture the diversity of perspectives within the sports industry in Iran. Future studies
could expand the sample to include a broader range of stakeholders, such as athletes,
coaches, and fans, to provide a more comprehensive understanding of the cognitive
factors influencing Al adoption. Additionally, the study relied on self-reported data
from questionnaires, which may be subject to response biases, such as social
desirability bias. Participants may have reported more favorable attitudes toward Al
due to societal or professional pressures. Lastly, the study was conducted within a
specific cultural and geographical context, which may limit the generalizability of the
findings to other regions or industries. The unique dynamics of the Iranian sports
sector may not fully reflect those in other countries or sports environments, which
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should be considered when interpreting the results.

Future research could explore several avenues to build on the findings of this
study. First, a longitudinal approach could be employed to track changes in cognitive
factors over time and assess their long-term impact on Al adoption in sports startups.
This would provide valuable insights into how cognitive readiness, perceptions, and
attitudes evolve as Al technologies become more integrated into the sports industry.
Additionally, future studies could investigate the role of cultural factors in shaping
cognitive attitudes toward Al Comparative studies across different countries or
regions could help identify whether certain cognitive barriers or facilitators are
culturally specific or universal. Another area of interest for future research would be
the examination of Al's impact on specific aspects of the sports industry, such as
player performance, fan engagement, or marketing strategies. Finally, exploring the
ethical implications of Al in sports, particularly regarding data privacy, decision-
making, and player welfare, would provide a more nuanced understanding of the
challenges and opportunities associated with Al adoption.

To enhance the adoption of Al technologies in sports startups, several practical
steps can be taken. First, fostering an environment of technological education and
awareness is essential. Stakeholders in the sports industry, particularly decision-
makers and entrepreneurs, should be provided with training programs that enhance
their knowledge and understanding of Al technologies. This will not only improve
their cognitive readiness but also boost their confidence in integrating Al into their
operations. Second, addressing risk perceptions is crucial for Al adoption. Sports
startups should implement clear risk mitigation strategies and ethical guidelines that
address concerns related to data privacy, fairness, and accountability. By
demonstrating a commitment to responsible Al practices, startups can reduce the
perceived risks associated with Al technologies. Finally, promoting a positive
attitude toward Al-driven change is vital for fostering innovation. Leaders within the
sports industry should encourage a culture of openness to technological change,
where Al is seen as an opportunity rather than a threat. By highlighting the tangible
benefits of Al, such as improved performance and efficiency, stakeholders can be
motivated to embrace Al-driven innovation in their organizations.

Conclusion

In conclusion, the findings of this study reveal that cognitive factors are paramount
in determining the adoption of Al in sports startups. A positive perception of Al,
readiness for technological innovation, and knowledge of Al technologies are among
the most significant contributors to successful Al integration. However, risk
perception remains a barrier that needs to be addressed to ensure broader acceptance
of Al technologies. These results echo previous studies (Bryndin, 2019a, 2019b;
Ficzere, 2023; Fjelland, 2020; Leydesdorff & Goldstone, 2013; Martnez-Plumed et al.,
2017), which identified similar cognitive barriers and facilitators in other industries.
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