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Abstract

Observational learning, a cornerstone of behavioral theories, suggests that individuals acquire new skills by observing others. This
principle is especially pertinent in sport pedagogy, where modeling serves as a crucial instructional tool, enabling educators and coaches
to demonstrate techniques effectively. Recent advancements in multimedia technologies, such as 360-degree videos, virtual reality, and
augmented reality, have significantly enhanced the potential of observational learning. However, the high costs associated with these
advanced technologies limit their widespread accessibility. In contrast, traditional digital video remains a highly effective and accessible
method for motor skill modeling. Digital videos offer precise, repeatable demonstrations, thereby aiding learners, including those with
special needs, in mastering skills through controlled and repeated observation. This Perspective highlights the role video modeling is
nowadays playing in sport pedagogy and strongly advocates for the implementation of best practices to maximize its instructional benefits.
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1. Introduction

Observational learning, a cornerstone of behavioral
theories, advocates that individuals can acquire new skills
and behaviors by observing others (1). This concept is most
prominently encapsulated in the “social learning theory” (2),
which underscores the essential role of modeling in learning.
This theory delineates key mechanisms of observational
learning, including attention, retention, reproduction, and
motivation (3). Attention involves focusing on the modeled
behavior, retention is the ability to remember it, reproduction
is the capacity to replicate it, and motivation is the
willingness to perform it, influenced by anticipated
reinforcers (3).

The process of observational learning is significantly
influenced by several factors, including the context in which
the observation takes place (4). One of the contexts in which
observational learning is widely adopted is sport pedagogy
(5). Over the past decades, there has been a significant
increase in research focused on exploring new modeling
methods and upgrading existing ones within sports domains,
such as physical education (PE) and athletic training (6).
Indeed, if you ask a PE teacher or coach about their most

frequently used pedagogical tools, modeling is very likely to
top the list (5). Coaches and educators regularly use
modeling to demonstrate techniques, strategies, and
movements, enabling athletes and students to observe and
then replicate the desired actions (7). Modeling an action to
learners/athletes, rather than relying solely on verbal
instruction, offers significant instructional benefits (7). It
provides a clear example of expectations, reduces ambiguity,
and enhances comprehension by harnessing visual and
kinesthetic learning modalities (8).

At the core is the mirror neuron system, with neurons in
the premotor cortex and inferior parietal lobule activating
both when the student/athlete is performing and observing
an action (9). This system enables internal simulation and
imitation of observed actions. The visual cortex processes
the observed action, relaying information to the motor cortex
for planning and execution, creating a visual-motor link for
accurate replication (10). In simpler terms, the mirror neuron
system helps us learn by watching others. When we see
someone perform an action, our brain activates the same
areas as if we were doing it ourselves, which helps us
understand and imitate their movements. Furthermore,
procedural memory, mediated by the basal ganglia, benefits
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from clear visual representations, allowing for better
encoding and refinement of motor patterns (11). It is the type
of memory that helps us remember how to perform tasks,
such as typing driving a car or riding a bike. The superior
temporal sulcus integrates visual and motor information,
aiding in understanding the intention behind movements,
crucial for learning complex actions (12). More
interestingly, observing models engages multiple brain
regions. The occipital lobes are involved in visual processing
(13), the parietal lobes assist with spatial awareness (14), and
the frontal lobes play a role in movement planning (15). This
results in a comprehensive neural representation of the
action. Understanding these principles allows sport
pedagogues to implement observational learning effectively
in practice settings, ultimately improving athlete outcomes.

2. Multimedia in skill modeling

Advancements in modeling technologies began in the
19th century with the introduction of photographs (16) and
have continued into the present age of advanced multimedia.
As a result, the effectiveness of observational learning has
undergone a revolutionary leap. Nowadays, many
multimedia tools are being used to shift the responsibility of
demonstrating a motor skill from the teacher/coach or a
more-skilled peer in a live setting to a user-friendly,
controlled digital environment. Starting with motion pictures
and analog videos, advancements in modeling technologies
have continued to evolve. These have progressed to digital
videos (17), 360-degree videos (18), virtual reality (19), and
augmented reality (20). As a result, researchers studying
skill acquisition in sports and PE have increasingly shifted
their focus. They have moved from in-vivo modeling to
multimedia-based modeling, driven by the superior potential
of multimedia tools in enhancing teaching and coaching
effectiveness (21). Motion pictures and analog videos, as
described by Wilson (17), were among the earliest forms of
media used for visual demonstration of skills. These
methods required basic equipment such as film projectors
and videotape players, providing learners with a reference
model to imitate. However, they lacked interactivity and the
capacity for immediate feedback. The advent of digital
technology revolutionized this approach by making videos
more accessible and easier to distribute. Digital cameras,
computers, and editing software became essential tools,
increasing the availability of instructional content and
enabling more sophisticated editing and analysis (21).
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Building on this, 360-degree videos offer an immersive
panoramic view. These require specialized 360-degree
cameras and compatible viewing devices, allowing learners
to observe skills from multiple angles and enhancing their
spatial awareness and understanding of complex movements
(18). Virtual reality (VR) takes immersion a step further. It
requires VR headsets, motion sensors, and compatible
software to create an interactive environment. In this setting,
learners can practice skills in a simulated yet realistic space.
The added benefits of VR include immediate feedback and
the ability to repeat tasks without real-world consequences,
enhancing the learning experience (19). Augmented reality
(AR) complements these advancements by overlaying
digital information onto the real world. AR devices such as
advanced smartphones, tablets (with specialized cameras
and sensors), or specialized AR glasses are required, offering
contextual guidance and feedback in real-time as learners
perform motor tasks, thereby enhancing learning through
immediate corrections and suggestions (20).

3. Digital video: optimal tool for modeling

The implementation of advanced multimedia tools such
as 360-degree videos, VR, and AR for teaching and learning
purposes faces several significant barriers, the most critical
of which are cost and budget constraints (18, 22). The
devices and software required for these multimedia solutions
are often prohibitively expensive, which limits their
accessibility for PE teachers and coaches (18, 22) This is
especially true for those operating in socio-economically
disadvantaged environments (23). Beyond accessibility,
there is also the issue of usage literacy (24), which may be
more limited with VR and AR. In contrast, the user-friendly
nature of video makes it an ideal solution, as it is easier to
implement and requires less specialized training.

Between the low technical performance of obsolete
motion pictures and analog videos and the limited
accessibility of advanced multimedia solutions, traditional
digital video stands out as a readily accessible technology.
Even with low-cost materials, digital video offers a practical
and effective means for enhancing motor skill acquisition
(21). Indeed, in the academic community, the term “video
modeling” typically refers to the process of observing an
expert model performing in flat two-dimensional (2D)
digital video sequences on screen-based devices such as
smartphones, tablets, and laptops. These devices are easily
available in schools and athletic coaching communities,
owing to their ubiquitous presence in daily life worldwide
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(24). For example, a study conducted by Trabelsi et al. (24)
revealed that 75.7% of the participating PE teachers use
smartphones, 47.2% use laptops, and 32.5% use tablets with
varying frequencies as part of their teaching practices. This
widespread availability makes these devices accessible tools
for playing, editing, and producing digital videos for various
instructional purposes, including skill modeling.

A substantial body of research supports the effectiveness
of digital video modeling as a pedagogical tool for motor
skill acquisition (25-28). This includes applications for
learners with special needs, such as children diagnosed with
significant disabilities (29), moderate intellectual disabilities
(30), and autism spectrum disorder (ASD) (31). These
studies have compared video modeling to live modeling and
have consistently found significant improvements in
learning outcomes when video modeling is integrated into
the instructional process. Video modeling enables more
precise demonstration of target motor skills (32). Videos can
be carefully produced to show sequential steps, timing, body
mechanics, and subtleties involved in executing a motor skill
effectively (13). Achieving the same level of control over the
model in live demonstrations is challenging due to
variability in quality and execution. This variability can be
influenced by factors such as the skill level and modeling
strategy of the demonstrator (33), environmental conditions,
and unexpected interruptions (34). Most importantly, video
modeling provides opportunities for repeated viewing and
grants learners control over the content (28), essential for
motor learning and memory consolidation (35). Learners can
watch the video multiple times, enabling them to thoroughly
observe, encode, and internalize the modeled skill (35). This
repeated exposure enhances skill retention and proficiency
by reinforcing neural pathways, consistent with
neuroplasticity principles emphasizing the brain's adaptation
through practice (36).

In conclusion, modeling through digital videos stands out
as an optimal and accessible tool in sport pedagogy, offering
substantial benefits for motor skill acquisition and improved
learning outcomes. While some studies suggest that moving
beyond digital video to VR and AR may offer additional
instructional benefits, they also acknowledge the complexity
of learning environments involving these advanced tools
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(20, 37), particularly when compared to the more
straightforward implementation of video-based modeling.
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pedagogy hinges on a comprehensive approach that goes
beyond mere usage. Therefore, a thorough literature review
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