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ABSTRACT

Digitalization has fundamentally transformed modern sports by reshaping performance
analysis, training design, and athlete-technology interaction. Smart sports technologies
such as wearable sensors, artificial intelligence-based analytics, and data-driven decision-
support systems provide substantial performance and monitoring advantages; however,
successful integration depends largely on athletes’ and coaches’ adaptation processes
rather than technical features alone. The purpose of this study is to develop a
comprehensive conceptual framework explaining adaptation to smart sports technologies
within sports settings. This study adopts a theoretical and conceptual research design.
Drawing on an extensive review of the literature, the Technology Acceptance Model
(TAM), Task-Technology Fit (TTF), and Innovation Resistance Theory (IRT) are
integrated to explain the multidimensional nature of technology adaptation in sports. The
proposed framework synthesizes cognitive evaluations, functional alignment, attitudinal
processes, and resistance mechanisms into a unified model. The conceptual analysis
indicates that perceived usefulness and perceived ease of use constitute the cognitive
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Keywords foundation of adaptation, while task-technology fit determines the functional alignment
Wearable between technology and sport-specific tasks. Attitude and behavioral intention emerge as
Technology key psychological mechanisms linking evaluation to actual usage behavior. Conversely,

innovation resistance manifested through cultural, emotional, habitual, and risk-related
barriers acts as a suppressive force that weakens acceptance and technology integration.
In conclusion, adaptation to smart sports technologies is a multidimensional process
shaped by acceptance, functional fit, and resistance factors. The proposed model provides
a strong theoretical basis for future empirical studies and for the development of valid and
reliable measurement tools in sports technology research.

Smart Sports Garments

1. INTRODUCTION

Digitalization is transforming not only Adaptation to sports technologies is not

performance analysis in sports but also training
design, decision making processes, and athlete
technology interaction. Smart sports technologies
ranging from wearable sensors to data-driven
decision-support systems, Al-based performance
analysis tools, and intelligent training platforms
offer multidimensional benefits for athletes,
coaches, and sports organizations [1,2]. This
transformation is creating a new paradigm within
the traditional structure of sport, enabling training
processes to be supported, personalized, and
continuously improved through objective data.

solely determined by the technical properties of the
technology itself. Athletes’, coaches’, and managers’
perceptions, expectations, attitudes, and resistance
toward these technologies constitute key
determinants of the adaptation process. In this
regard, the Technology Acceptance Model (TAM),
particularly its components of perceived usefulness
and perceived ease of use, provides a critical
framework for understanding the adoption of
sports technologies [3,4]. Belief that smart sports
technologies contribute to performance,
perceptions that training becomes more efficient,
and evaluations that the technology is intuitive and
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easy to use directly enhance athletes’ adaptation
levels [5].

However, the sports environment is shaped
not only by individual perceptions but also by the
alignment between the nature of the task and the
capabilities of the technology. The Task-
Technology Fit (TTF) framework argues that
adoption and effective use of technology depend on
the degree to which technological functionalities
match task requirements (6). When systems such as
smartwatches, GPS tracking devices, and sensor-
based load monitoring tools are highly aligned with
training goals, athletes tend to adapt quickly and
integrate the technology into their routines [7].

On the other hand, technological
transformation is not always seamless. Some
athletes and coaches show varying degrees of
innovation resistance toward digital systems. The
innovation resistance literature suggests that
concerns over inaccurate data, perceived
complexity, emotional stress, or beliefs that
technology disrupts the “naturalness” of sport may
negatively impact usage behavior [8,9]. In sports
contexts, common themes include overreliance on
technology, disruption of cultural rituals,
technology anxiety, and cognitive overload [10].

When these conceptual foundations are
combined, it becomes clear that adaptation to
sports technologies is a multidimensional structure.
Adaptation is shaped not only by positive
perceptions but also by resistance, anxiety, and
cultural factors. Therefore, measuring adaptation to
smart sports technologies is crucial for determining
athletes’ readiness for technology integration,
identifying difficulties they face, and understanding
where support and training are needed. However,
the literature lacks a comprehensive measurement
tool that integrates TAM, TTF, and innovation
resistance constructs specifically for sports
technologies. This gap creates the need for the
conceptual model and item structure proposed in
the present study.

2. THEORETICAL FRAMEWORK

A single model is not sufficient to explain the
adaptation process to smart sports technologies;
therefore, this study integrates technology
acceptance, task-technology fit, and innovation
resistance approaches into a holistic theoretical
framework. In the sports ecosystem, individuals’
interactions with technology involve psychosocial,
cultural, and behavioral elements beyond mere
technical competence, which necessitates a
multidimensional approach to adaptation.

2.1. Technology Acceptance Model (TAM)

The Technology Acceptance Model (TAM)
explains individuals’ behavioral intentions and
actual use of new technologies [3]. The model
focuses on two core cognitive variables: perceived
usefulness and perceived ease of use. Perceived
usefulness reflects the belief that using a given
technology will enhance performance, while
perceived ease of use reflects the belief that the
technology can be learned and used with minimal
effort [4].

In the context of sports and wearable
technologies, studies show that smart devices and
digital training applications significantly affect
athlete performance and training efficiency.
Additionally, when these technologies are
perceived as “easy to use,” adoption rates increase
[11]. Therefore, TAM provides a strong theoretical
foundation emphasizing user perceptions and
cognitive evaluations rather than technical capacity
alone.

2.2. Task-Technology Fit (TTF)

The Task-Technology Fit (TTF) theory posits
that a technology improves performance and is
more likely to be adopted when its capabilities align
with the tasks users must perform [6]. In sports,
task-technology fit corresponds to the degree to
which technological functionalities match the
training tasks of athletes and coaches.

Smart sports watches, GPS-based load
monitoring systems, accelerometer-based sensors,
performance analysis applications, and decision-
support algorithms become easier to adopt when
their functions directly support the demands of
athletic performance [12]. For example, GPS
systems that track speed and distance have high
task alignment in endurance sports, while force
sensors align with explosive power assessments
[13,14].

Recent studies increasingly associate
technology adoption not with technical features but
with functional alignment with sport-specific tasks
(15;16). Evidence suggests that when athletes
perceive technologies as task-relevant, both
adoption and continued usage increase (17).
Similarly, alignment between technology and task
requirements strengthens the sense of integration
into the training routine (18) For this reason, the
“task-technology fit” dimension is a theoretically
appropriate component of the adaptation scale
proposed for smart sports technologies.
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2.3. Innovation Resistance Theory (IRT)

The Innovation Resistance Theory (IRT)
posits that individuals’ responses to new
technologies are shaped not only by positive
cognitive evaluations but also by various cognitive,
emotional, and habitual barriers. Ram and Sheth’s
(1989) seminal model states that innovation
resistance consists of two main categories of
barriers: functional (rational) and psychological.
Functional barriers include cognitive elements such
as usage complexity, perceived performance risk,
cost, incompatibility, and uncertainty, whereas
psychological barriers stem from habits, traditional
practices, normative expectations, and emotional
reactions toward technology.

In the context of sports technologies, this
approach is particularly critical, as digitalization
fundamentally reshapes training dynamics. While
data-driven decision making has become
increasingly common in modern sport, some
athletes and coaches express concerns that
technology “disrupts naturalness,” “weakens
intuitive decision making,” or “creates excessive
dependence on data” [20,21,22]. Such concerns are
directly aligned with IRT’s dimensions of cultural
resistance, habitual resistance, and emotional
resistance.

Furthermore, the literature shows that
perceived risk toward technological innovation is
even more salient in performance driven sports
environments [23,24]. Technical risks such as
inaccurate sensor readings, miscalculated training
loads, or GPS tracking errors can reduce confidence
in the technology and decrease willingness to use it
[9]. This brings the IRT constructs of the risk barrier
and usage barrier into clear focus within sports
settings.

Sport is also a domain rich in rituals, cultural
norms, and long established training traditions
[25]. Therefore, innovation resistance is not merely
a cognitive evaluation but a process deeply tied to
identity, culture, and relational structures. The
traditional nature of coach athlete relationships,
along with authority and trust dynamics, may
generate an emotional defense  against
digitalization [26]. In some cases, athletes associate
analog training methods with ideas of “purity,”
“authenticity,” or “sporting ethos,” reflecting the
IRT concept of the tradition barrier.

Overall, IRT demonstrates that
understanding adaptation to sports technologies
requires more than assessing positive perceptions
such as usefulness or ease of use. Resistance,
anxiety, habits, and cultural influences also play
decisive roles in shaping technology adoption (9;
27). For this reason, incorporating dimensions such

as cultural resistance, emotional resistance,
habitual resistance, risk perception, and usage
barriers into a sports technology adaptation scale is
essential for capturing the multidimensional nature
of the adaptation process.

Adaptation Model for Smart Sports Technologies

Technology Acceptance Model (TAM)

Perceived Usefulness Perceived Ease of Use
Task-Technology Fit (TTF) Innou.tlon Rtslsl‘.mcr
Attitude
; ® Emotional Resistance
Behavioral Intention L

'

Usage Behavior

Figure 1. Adaptation model for smart sports
technologies

2.4. Adaptation to Smart Sports Technologies

The process of adapting to smart sports
technologies can be explained through individuals’
cognitive evaluations of the technology, their
perceptions of the relationship between the task
and the technology, and how these evaluations
translate into attitudes and actual usage behavior.
In this process, perceived usefulness and perceived
ease of use the core cognitive components
emphasized by the Technology Acceptance Model
(TAM) constitute the initial evaluation stage [3,4].
Beliefs that a technology enhances performance,
optimizes training processes, or improves decision-
making quality increase perceived usefulness and
lead users to evaluate the technology as more
compatible with their task requirements. Similarly,
technology that is simple, convenient, and low in
effort strengthens perceived ease of use, thereby
reinforcing task technology alignment and
enhancing the degree to which the technology fits
the cognitive and operational demands of the user
[4].

Task-Technology Fit (TTF) reflects users’
evaluations of how well a technology aligns with the
functional requirements of the tasks they perform
and is a critical determinant of technology use
behavior [6]. In sports, high task-technology fit
leads athletes and coaches to view the technology as
a functional tool that supports their training goals,
thereby strengthening positive attitudes toward the
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technology. Research consistently shows that TTF
has a direct and powerful effect on attitude:
technologies perceived as well aligned with tasks
generate acceptance, while low fit leads to
skepticism, hesitation, and distancing [15,28].

Attitude is one of the strongest psychological
determinants leading toward technology usage
behavior. Positive attitudes enhance individuals’
behavioral intentions, and behavioral intention is
considered the strongest predictor of actual usage
[4,29]. Thus, as individuals develop favorable
evaluations of a technology, their intention to use it
increases, and stronger intentions raise the
likelihood that this intention will translate into real
use. The integration of sports technologies into
daily training routines depends heavily on this
attitude intention behavior sequence.

However, the model also positions innovation
resistance a commonly overlooked but influential
factor as central to the adaptation process.
Innovation resistance is a multidimensional
construct consisting of cognitive and emotional
barriers such as usage complexity, performance
risk, habit-driven opposition, cultural resistance,
and technology-related anxiety [19,9]. As resistance
increases, the perceived fit between the task and the
technology weakens, leading individuals toward
negative evaluations and reduced attitudes. Studies
demonstrate that innovation resistance negatively
affects not only attitudes but also behavioral
intention, sometimes hindering the translation of
intention into usage [30,31]. Thus, innovation
resistance acts as a suppressive force that can
influence the entire technology acceptance process.

In conclusion, the proposed model
conceptualizes adaptation to smart sports
technologies as a multidimensional process,
explaining the sequential relationships among
cognitive evaluations (perceived usefulness,
perceived ease of use), functional alignment (task-
technology fit), attitude, intention, and behavior
within a holistic structure. Moreover, by
demonstrating the suppressive effect of innovation
resistance on task-technology fit, attitudes, and
behavioral intentions, the model makes visible the
psychosocial barriers that shape technology
adaptation. This comprehensive framework
provides an analytical and reliable explanation for
why technology adoption progresses rapidly and
smoothly among some athletes while it slows down
for others due to resistance, anxiety, or cultural
factors.

3. Conclusion

The rapid digital transformation of
contemporary sports has positioned smart sports
technologies as  indispensable tools for

performance optimization, data-driven coaching,
and informed decision-making. However, this study
demonstrates that the effectiveness of these
technologies is not determined solely by their
technical sophistication, but by the complex and
multidimensional process through which athletes
and coaches adapt to them. By integrating the
Technology Acceptance Model (TAM), Task-
Technology Fit (TTF), and Innovation Resistance
Theory (IRT), the proposed conceptual framework
offers a comprehensive understanding of the
psychological, functional, and cultural mechanisms
that shape technology adoption in sports.

The findings highlight that perceived
usefulness and perceived ease of use form the
cognitive foundation of adaptation, influencing
initial judgments about whether a technology is
worth adopting. Task technology fit further
strengthens or weakens this evaluation by
determining the extent to which the technology
matches sport-specific training demands. Positive
evaluations at these stages translate into favorable
attitudes, heightened behavioral intentions, and
ultimately greater likelihood of actual usage
behavior.

Yet, the framework underscores that
innovation resistance can significantly suppress
this process. Functional barriers (e.g., complexity,
performance risk) and psychological barriers (e.g.,
cultural resistance, emotional discomfort, habitual
opposition) hinder the alignment between the task
and the technology and diminish both attitude and
intention. As a result, even technologies with strong
performance potential may fail to be fully
integrated into athletic routines if resistance is not
adequately addressed.

Taken together, this multidimensional model
provides a theoretically robust and practically
relevant perspective for understanding why
technology adaptation progresses smoothly for
some athletes while encountering obstacles for
others. The model emphasizes that successful
adoption requires not only enhancing perceived
benefits and ease of use but also reducing
resistance, aligning technologies with sport-specific
tasks, and creating culturally and psychologically
supportive environments.

Future empirical studies should validate this
integrated model, develop reliable measurement
tools for each dimension, and explore how
adaptation patterns differ across sports, age groups,
and performance levels. Such research will
contribute to building smarter, more athlete-
centered digital ecosystems that balance innovation
with human factors, ultimately fostering both
performance enhancement and athlete well-being.
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