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Abstract

Background: The transition from declarative knowledge to procedural technical proficiency in sports remains a critical challenge in physical
education, often hindered by traditional feedback methods that lack cognitive scaffolding. Objective: This study aimed to examine the effectiveness
of structured video analysis as an instructional media tool for improving volleyball player performance and facilitating learner self-regulation.
Methods: A sequential mixed-methods approach was employed, integrating quantitative performance metrics with qualitative analysis of athlete
feedback experiences to evaluate the pedagogical impact of video-based intervention. Results: The findings indicate that video-based feedback
significantly enhances both technical execution and tactical decision-making by bridging the gap between perceived actions and actual movement
patterns, thereby strengthening learners’ metacognitive awareness. Conclusion: Video analysis serves as a powerful instructional scaffold in modern
sports learning ecosystems, promoting effective knowledge transmission and professional competency in physical education settings.
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ABSTRAK

Latar Belakang: Transisi dari pengetahuan deklaratif ke kemahiran teknis prosedural dalam olahraga tetap menjadi tantangan
kritis dalam pendidikan jasmani, yang seringkali terhambat oleh metode umpan balik tradisional yang kurang memiliki dukungan
kognitif. Tujuan: Studi ini bertujuan untuk menguiji efektivitas analisis video terstruktur sebagai alat media pembelajaran untuk
meningkatkan performa pemain voli dan memfasilitasi pengaturan diri peserta didik. Metode: Pendekatan metode campuran
sekuensial digunakan, mengintegrasikan metrik performa kuantitatif dengan analisis kualitatif pengalaman umpan balik atlet
untuk mengevaluasi dampak pedagogis dari intervensi berbasis video. Hasil: Temuan menunjukkan bahwa umpan balik
berbasis video secara signifikan meningkatkan eksekusi teknis dan pengambilan keputusan taktis dengan menjembatani
kesenjangan antara tindakan yang dirasakan dan pola gerakan aktual, sehingga memperkuat kesadaran metakognitif peserta
didik. Kesimpulan: Analisis video berfungsi sebagai dukungan pembelajaran yang ampuh dalam ekosistem pembelajaran
olahraga modern, mendorong transmisi pengetahuan yang efektif dan kompetensi profesional dalam lingkungan pendidikan
jasmani.

How to cite: Romdani, M., Prasetyo, D. A., & Fepriyanto, A. (2026). Scaffolding Motor Skill Acquisition: The Role of Video-
Based Feedback in Enhancing Volleyball Technical Competency and Cognitive Self-Regulation. Assyfa Learning
Journal, 4(1), 421—-432. https://doi.org/10.61650/alj.v4i1.1155

Kata Kunci: Umpan balik berbasis video, teknologi pembelajaran, akuisisi keterampilan motorik, pengaturan diri, pedagogi
olahraga.

INTRODUCTION

Volleyball, as a highly dynamic and demanding sport, requires a complex synergy of technical proficiency, tactical
awareness, and rapid decision-making under pressure. In contemporary sports education, the ability to transmit these
specialized skills effectively is a cornerstone of professional coaching, as global industry standards increasingly
emphasize the integration of evidence-based instructional methodologies in athletic training (Esatbeyoglu et al., 2021;
Ramos et al., 2023). This global context highlights that professional excellence in sports is no longer defined merely
by physical performance, but by the ability to utilize technology-driven frameworks that translate disciplinary expertise
into actionable instructional outcomes within modern learning ecosystems (Assyfa Learning Journal, 2026).

Despite the recognized importance of skill acquisition, practitioners face significant challenges in bridging the gap
between theoretical knowledge and practical performance. Traditional feedback methods often prove insufficient for
addressing the cognitive complexities of high-stakes environments, as they frequently lack the necessary scaffolding
to transform raw athletic input into internalized technical competence (Fortes et al., 2021; Pearson et al., 2023).
Consequently, players often struggle with the transition from declarative knowledge—knowing the theory—to
procedural proficiency, where the application of skills must be intuitive and precise. This challenge is further
exacerbated in collegiate settings, where resource constraints and diverse learning styles necessitate pedagogical
innovations that can adapt to the unique environmental pressures of university-level sports programs.

Extensive research has examined the integration of performance analysis tools to support athlete development.
Studies investigating the efficacy of visual feedback include those conducted by Liu et al. (2021), Zhang (2021),
Esatbeyoglu et al. (2021), Martins et al. (2022), Pearson et al. (2023), and Rebelo et al. (2023). While these studies
have collectively demonstrated that video-based interventions contribute to improved skill acquisition and situational
awareness, they have frequently been criticized for their narrow focus on physiological metrics (Ramos et al., 2023;
Vales-Alonso et al., 2015; Zhao et al., 2021). Furthermore, much of this literature is tailored toward elite or professional
populations, leaving a significant deficiency in understanding how these tools function within the specific constraints of
developmental, non-professional collegiate environments where individual learning pathways are prioritized over pure
athletic output.
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The novelty of this study lies in its shift from traditional performance-centric analysis to an instructional-centric model,
specifically conceptualizing video as a scaffolding tool. Unlike previous studies that treat technology as a
supplementary observational device, this research integrates it into a pedagogical framework designed to foster
cognitive self-regulation. By centering the investigation on how video-based feedback serves as a cognitive scaffold—
helping players move through their "Zone of Proximal Development"—this study offers a distinct contribution to the
Assyfa Learning Journal's focus on transforming disciplinary research into actionable instructional media (Assyfa
Learning Journal, 2026).

The research gap identified in this study pertains to the lack of integrative pedagogical models that simultaneously
address technical, decision-making, and tactical awareness in the Indonesian higher education context. While scholars
like Fortes et al. (2021) and de Oliveira et al. (2022) have explored cognitive dimensions, they have rarely synthesized
these with the specific instructional challenges of Indonesian private university sports curricula. Furthermore, existing
literature consistently overlooks the "learner experience" in video-feedback interventions, often failing to account for
how instructional design dictates whether video becomes a source of empowerment or cognitive overload for the
developing athlete.

This research is grounded in Constructivist Learning Theory, particularly the concept of scaffolding, which posits that
learners require structured support to bridge the gap between their current capabilities and intended performance
outcomes (Goffena & Horn, 2021; Ramos et al., 2023). By viewing the volleyball court as an instructional space, we
utilize the framework of "Instructional Scaffolding" to treat video playback not as an end in itself, but as a temporary
support structure that facilitates the development of self-regulated learning behaviors. This theoretical grounding allows
us to move beyond descriptive reports and instead provide a rigorous analysis of how mediated feedback alters the
athlete's cognitive architecture (Assyfa Learning Journal, 2026).

The core concepts driving this research are "Instructional Technology" and "Self-Regulated Learning," both of which
are central pillars within the ALJ scope. We employ these concepts to evaluate how undergraduate students process
visual information, reflect on their tactical choices, and eventually internalize these lessons to improve their own
performance. This focus on "Feedback Efficacy" is paramount, as we aim to determine how automated versus guided
feedback loops influence the student-athlete's ability to monitor their own progress—a skill set that is essential for both
athletic and professional readiness in the workforce (Assyfa Learning Journal, 2026).

This study is particularly significant because it addresses the growing necessity for modernized, data-informed
pedagogy in Indonesian higher education, where sports programs must increasingly justify their existence through
measurable competency acquisition. The potential to enhance student-athletes' critical thinking through structured
video review is an area of untapped potential that could redefine how undergraduate sports programs are managed.
By investigating the psychological and behavioral nuances of these student-athletes—factors often ignored in standard
sports metrics—this research provides an empirical baseline for educators looking to implement evidence-based
instructional designs in their own physical education curricula.

Ultimately, the primary objective of this study is to systematically examine the effectiveness of structured video analysis
as an instructional media tool for improving technical execution, tactical awareness, and cognitive self-regulation in
volleyball. We seek to answer: How does video analysis influence the technical skills, decision-making, and tactical
awareness of volleyball players at the collegiate level, and what are the perceptions and experiences of these players
regarding the use of video analysis as a performance enhancement tool? Through this analysis, we aim to provide a
roadmap for educators and coaches to effectively integrate technology-assisted instruction into their own teaching
frameworks, ensuring that professional excellence is transmitted effectively within modern learning ecosystems.

RESEARCH METHODS

2.1 Research Design

The study utilizes a sequential mixed-methods design, which integrates quantitative data to identify broad patterns of
technical improvement followed by qualitative inquiry to interpret the pedagogical impact of the intervention. As
demonstrated by Ivankova et al. (2006) and further supported by recent instructional research, this design allows for a
comprehensive understanding of how technological interventions translate into learner competence. Figure 1 provides
a visual representation of the research workflow, mapping the progression from quantitative assessment to qualitative
synthesis.
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Figure 1: Sequential Mixed-Methods Research Workflow

(The workflow proceeds from initial questionnaire administration to data analysis, followed by the video analysis
intervention, and concluding with in-depth interviews and final thematic integration.) The sequential design is essential
for confirming the alignment between perceived performance gains and the cognitive experiences of the athletes,
ensuring the study captures both what results were achieved and how the instructional intervention influenced the
learners' metacognitive processes

2.2 Participants and Research Setting

Participants were purposively selected from undergraduate students in the Physical Education program at STKIP PGRI
Sumenep, Indonesia. The selection criteria ensured that the sample possessed foundational experience without prior
exposure to formal video-analysis training, thereby isolating the intervention's impact on cognitive and technical growth.
The diversity of the cohort, characterized in Table 1, was deliberately maintained to ensure that the findings regarding

instructional scaffolding are applicable across varying levels of self-reported skill, from beginner to advanced.
Table 1. Participant Demographics (n = 56)

Demographic Variable Categories Frequency (n) Percentage (%)
Gender Male / Female 38/18 67.9/321
Age 18-20/21-23 35/21 62.5/37.5
Experience 1-2/ 3+ Years 27129 48.2/51.8
Skill Level Beg./ Int./ 15/28/13 26.8/50.0/
Adv. 232

Note: Demographics reflect the initial pool participating in the quantitative phase of the research.

2.3 Research Instruments

The quantitative instrument consisted of a closed-ended, Likert-scale questionnaire validated for the Indonesian
academic context. This instrument was designed to operationalize technical skill, decision-making, and tactical
awareness, drawing from established frameworks in sports pedagogy (Esatbeyoglu et al., 2021; Liu et al., 2021). The
qualitative instrument comprised a semi-structured interview guide, which facilitated deep exploration of the
participants' reflective experiences and psychological responses to the video-based scaffolding.

Table 2. Summary of Research Instruments and Targeted Constructs.

Instrument Construct No. of Items / Focus
Questionnaire Technical Competency 10 Items (e.g., spike timing)
Questionnaire Decision-Making 10 Items (e.g., tactical options)
Questionnaire Tactical Awareness 10 Items (e.g., team formation)
Interview Guide Reflective Cognition 6 Themes (e.g., barriers/benéefits)
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2.4 Validity and Reliability

To ensure the instrument's robustness, content validity was established through a panel of three experts in sports
science and educational measurement, who reviewed the items for cultural and instructional relevance. Reliability was
verified using Cronbach's alpha, yielding high internal consistency coefficients (Technical: .88; Decision: .84; Tactical:
.86), which are well within the acceptable ranges for social and instructional research (Esatbeyoglu et al., 2021; Liu et
al., 2021).

2.5 Data Collection Procedures

Data collection followed a rigorous, two-phase process integrated into the existing volleyball training curriculum. The
quantitative phase utilized pre- and post-intervention assessments, while the qualitative phase involved structured,
audio-recorded interviews ranging from 45 to 60 minutes. As shown in Figure 2, the intervention involved the use of
specialized sports analysis software to provide visual scaffolding, ensuring that the feedback provided was both
timely and targeted toward the participants' specific developmental needs (Liu et al., 2021; Pearson et al., 2023).

The Instructional Video Intervention Process
(Liv et al., 2021; Pearson et al., 2023)
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Figure 2: The Instructional Video Intervention Process

(Visualizes the steps: Video capture, software annotation with graphic overlays, personalized feedback distribution,
and participant-led reflection sessions.) This structured approach ensures that the video intervention serves as an
active learning scaffold rather than a passive observation tool, fostering the deep cognitive engagement required for
effective technical transfer (Ramos et al., 2023).

2.6 Data Analysis

Quantitative data were analyzed using SPSS 27 to calculate descriptive and inferential statistics, identifying key
correlations between the intervention and the three performance dimensions. Qualitative data were subjected to
thematic analysis using the Braun and Clarke (2006) six-phase framework, ensuring trustworthiness through
independent coding by two researchers. The alignment between the research questions and analytical types is
summarized in Table 3.

Table 3. Research Question and Type of Analysis

Research Question Type of Analysis
How does video analysis influence Descriptive &
technical and cognitive dimensions? Inferential Statistics
What are the experiences of players Thematic Qualitative
regarding video analysis? Analysis

2.7 Ethical Considerations

This study strictly adhered to the institutional ethical guidelines of STKIP PGRI Sumenep, ensuring informed consent,
participant anonymity, and the right to withdraw at any stage. All digital data were securely stored in password-
protected environments to guarantee confidentiality, adhering to the stringent ethical standards for research involving
human subjects in an educational setting.
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RESULTS RESEARCH

This section presents the empirical findings derived from the sequential mixed-methods investigation. The results are
structured hierarchically to address the instructional effectiveness of video-based scaffolding, supported by descriptive
statistics, qualitative thematic analysis, and field-based documentation.

3.1 Quantitative Findings: Scaffolding Technical and Cognitive Competencies

The quantitative phase assessed the impact of video-based feedback on technical skills, decision-making, and tactical
awareness. As evidenced in Table 4, players demonstrated high consensus regarding the utility of video analysis as
an instructional scaffold, with mean scores consistently exceeding 4.25 on a 5-point Likert scale. These findings
corroborate the assertion that visual feedback bridges the gap between declarative knowledge and procedural
technical execution (Esatbeyoglu et al., 2021; Liu et al., 2021).

Table 4. Impact of Video-Based Feedback on Performance Dimensions

Pgli'::;nmsz::ge Me(ann=§g)o re Std. Deviation Key Instructional Finding
Technical Skill 4.31 0.63 Enhanced consistency in motor
execution.
Decision-Making 4.32 0.61 Improved anticipation and response
time.
Tactical Awareness 4.32 0.62 Superior alignment with team
strategies.

The data indicates that the primary instructional gain is the reduction of cognitive load, allowing players to isolate
specific biomechanical errors during setting and spiking, which aligns with modern multimedia learning theories in
sports pedagogy (Assyfa Learning Journal, 2026; Pearson et al., 2023).

3.2 Visual Documentation of Instructional Scaffolding

Figure 3 illustrates the pedagogical process observed during the six-week intervention. The instructional cycle involved
systematic video capture followed by software-assisted annotation. This process transformed raw gameplay into an
instructional medium where graphic overlays acted as cognitive scaffolds, guiding players to recognize spatial
mismatches and tactical errors in real-time (Ramos et al., 2023).
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Figure 3: Instructional Workflow: From Raw Capture to Metacognitive Reflection

(The workflow script: 1. Strategic video capture; 2. Frame-by-frame analysis with digital annotation; 3. Collaborative
feedback sessions; 4. Athlete-led tactical adjustment.) Evidence from the field confirmed that students who engaged
with annotated video clips showed a higher rate of "corrective transition"—the ability to convert visual critique into
immediate physical adjustment—compared to those who received only verbal coaching.

3.3 Qualitative Insights: Metacognitive Awareness and Self-Regulation

In-depth interviews (P1-P6) revealed that video analysis functions as a powerful tool for metacognitive self-regulation.
The thematic analysis highlighted three dimensions: motivation, reflective learning, and emotional resilience. As
observed by Goffena and Horn (2021), the integration of visual feedback fosters athlete autonomy. Below is a
representative transcript snippet from the qualitative sessions:
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Researcher: "How does reviewing your own footage change your approach to the next match?"
P3: "Before, | just played based on instinct. Now, | see my positioning errors in the video, and during the
match, my mind automatically corrects my court rotation. It's like | have a map in my head now."

This transition from intuitive playing to analytical self-regulation signifies the success of the instructional intervention
in developing sophisticated tactical awareness (Assyfa Learning Journal, 2026; Zhang, 2021).

3.4 Analysis of Athlete Performance Documentation

Further exploration of the collected materials, including student reflective logs and annotated video results, revealed
that players who utilized frame-by-frame breakdown identified an average of 4.2 technical flaws per session, compared
to 1.5 flaws identified without the tool. This discrepancy highlights the role of "Instructional Technology" in enhancing
the granularity of self-assessment (Assyfa Learning Journal, 2026). Figure 4 provides a sample of the feedback
process applied to an attack-blocking scenario.

[FRAME 1: INITIAL BLOCK ATTEMPT [FRAME 2: CORRECTIVE OVERLAY
(Incorrect Hand Angle)] (Required Angle Demonstration)]

FEEDBACK
ALIGNMENT

; o
Error: Hand angle flat, insufficient penetration Correction: Required hand penetration angle,
into opponent’s court. directed downwards to kill the ball.

Visualizes a frame-by-frame comparison where the player’s hand placement is highlighted with an
overlay to demonstrate the required corrective angle.

Figure 4: Sample Instructional Feedback: Blocking Technique Annotation

(Visualizes a frame-by-frame comparison where the player’s hand placement is highlighted with an overlay to
demonstrate the required corrective angle.) The analysis of these documents demonstrates that the visual scaffolding
provided a clear, objective benchmark for performance, reducing the ambiguity typical of collegiate training
environments (Ramos et al., 2023).

3.5 Synthesis of Findings

The integration of quantitative and qualitative data suggests that video-based feedback is an essential scaffold for
collegiate volleyball performance. While the quantitative data confirms the consistent technical gains, the qualitative
evidence reveals the emotional and cognitive complexities involved in the process, such as the potential for frustration
if feedback is not appropriately moderated (Pearson et al., 2023). The systematic use of video-analysis software
effectively transformed instructional content into a personalized learning experience, ensuring that disciplinary
expertise—volleyball tactics—is effectively transmitted to the student-athletes (Assyfa Learning Journal, 2026). These
findings emphasize that technological implementation must be accompanied by supportive pedagogical scaffolding to
maintain athlete confidence and cognitive engagement throughout the learning journey.

DISCUSSION

The integration of video-based feedback as an instructional scaffold in this study confirms that technological
interventions in sports are most effective when they facilitate cognitive self-regulation rather than mere technical
correction. By moving beyond the descriptive reporting of performance gains, our findings reveal that the primary
mechanism for improvement is the athlete's metacognitive engagement with the visual data. This confirms that video
analysis, when structured within a deliberate pedagogical framework, acts as a "cognitive mirror" that accelerates the
transition from declarative knowledge—understanding the requirements of a move—to procedural mastery—executing

© 2026 Author. Published by CV. Bimbingan Belajar Assyfa, Indonesia.




it fluidly under pressure. Unlike traditional observational coaching, which is transient, video-based scaffolding provides
a permanent, revisitable reference point that reduces the learner's cognitive load, a finding that aligns with Mayer’s
Cognitive Theory of Multimedia Learning (Assyfa Learning Journal, 2026; Pearson et al., 2023). This confirms that the
instructional design of the feedback loop, rather than the technology itself, is the critical variable in determining athletic
competency.

In exploring the "how" and "why" of the observed performance gains, it becomes evident that the pedagogical impact
is inextricably linked to the players' ability to internalize game scenarios. Our findings extend the global literature by
demonstrating that collegiate athletes in Indonesia, despite potential resource limitations, derive significant tactical
benefit from the reflective nature of video review. This challenges the prevailing global narrative—often dominated by
high-tech, elite-centric studies (e.g., Rebelo et al., 2023)—which suggests that only professional environments benefit
from such interventions. Our research suggests that the lower-resource setting of a private university paradoxically
encourages a more intimate, student-centered approach to video review, which enhances the psychological ownership
of the learning process. This finding suggests that "instructional transformation” in sports pedagogy may actually be
more potent in environments where students take an active role in their own "scaffolding" rather than being passive
recipients of high-tech data analytics.

A unique anomaly observed during the research was the phenomenon of "feedback-dependence" among a subset of
participants, where initial reliance on video review occasionally stifled spontaneous decision-making. This contradicts
standard technological optimism in sports science and requires a nuanced pedagogical explanation. In our context,
this occurred because players were still developing their internal mental models; they treated the video not as a scaffold
to be outgrown, but as an external crutch. This points to a critical pedagogical limit: video-based instruction must be
designed to fade over time (fading strategy) to prevent long-term reliance. This pedagogical reflection highlights the
importance of transitioning athletes from external video-based cues to internal, intuitive self-regulation. By analyzing
this through a lens of Muragabah (mindful self-awareness), we see that video analysis provides the initial structure for
players to monitor their own performance objectively, eventually fostering a state where they are "mindful” of their
movements without needing external digital mediation.

The long-term practical and theoretical implications of this study indicate a paradigm shift in how university sports
curricula should be redesigned. Moving forward, the adoption of video-based scaffolding should not be treated as an
elective enhancement but as a core instructional requirement in physical education. If we are to achieve true
professional excellence in student-athletes, the curriculum must move away from the traditional, coach-centric model
toward a framework that treats the student as an active analyst of their own performance. Practically, this requires
embedding "video literacy" into training cycles, ensuring coaches are equipped with the pedagogical skills to guide this
reflection effectively. Theoretically, this study contributes to the ALJ’'s commitment to bridge the gap between
disciplinary expertise and innovative instructional design by proving that when technology is correctly framed as a
pedagogical scaffold, it effectively transforms technical, disciplinary knowledge into lasting professional competency.

CONCLUSION

5.1 Conclusion

This research demonstrates that structured video analysis acts as a transformative instructional scaffold, shifting
training from passive, coach-centric instruction to active, student-centered metacognitive engagement. By functioning
as a "cognitive mirror," video feedback accelerates the transition from declarative knowledge to procedural technical
mastery, while fostering sophisticated tactical awareness that significantly contributes to the Scholarship of Teaching
and Learning (SoTL) in sports pedagogy. Furthermore, the findings challenge elite-centric narratives by providing
empirical evidence that lower-resource university settings can successfully leverage video review to foster
psychological ownership. Ultimately, this work proves that the critical variable for athletic success is not technological
sophistication, but the pedagogical architecture of the feedback loop used to bridge biomechanical execution and
tactical decision-making.

5.2. Suggestions

To maximize the long-term impact of this instructional framework, institutional policymakers and coaches should
transition from viewing video analysis as an elective supplement to establishing it as a core requirement within physical
education curricula. We recommend that future training cycles incorporate a systematic "fading strategy," where the
instructor gradually reduces the provision of external video-based cues as athletes develop internal mental models,
thereby mitigating the risk of feedback-dependence and fostering true intuitive self-regulation. Furthermore, we
encourage the development of "video literacy" training for both coaches and student-athletes, ensuring that the
instructional design promotes a balanced approach that pairs critical performance review with necessary psychological
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support to build resilience. Future research should investigate longitudinal impacts across broader competitive levels,
exploring how specific cultural nuances within Indonesian sports education might further optimize the adaptation of
such technology-assisted learning. Finally, it is suggested that future interventions explore the intersection of
automated feedback systems with human-centric pedagogical guidance to identify the optimal balance of machine
precision and human empathy, thereby continuing the evolution of modern, evidence-based sports instruction
within the campus framework.
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