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ABSTRACT: This study examined the application of biomechanical principles, the perceived contribution of biomechanics to sports
performance, and the perceived effectiveness of biomechanics in injury prevention among student-athletes of the University of
Makati. An explanatory sequential mixed-methods design was used. In the quantitative phase, 110 student-athletes answered a
researcher-made four-point questionnaire with excellent content validity (S-CVI/Ave = .99) and reliability (a =.97). The data were
analyzed in SPSS using frequency, percentage, mean, and standard deviation, the Mann—-Whitney U and Kruskal-Wallis H tests
with Dunn's post hoc test, and Spearman's rank-order correlation. In the qualitative phase, twelve purposively selected
participants were interviewed, and their accounts were analyzed through manual thematic coding. The application of
biomechanical principles was high (M = 2.94), led by movement technique (M = 3.19), while the use of biomechanical technology
was the only low area (M = 2.40). The perceived contribution of biomechanics to sports performance was high (M = 3.14), with
overall athletic performance rated very high (M = 3.26), and its perceived effectiveness in injury prevention was high (M = 3.00),
with the reduction of overuse injuries rated lowest (M = 2.96). Only prior exposure to biomechanics training produced significant
differences, in application, H(5) = 24.29, p <.001, and in perceived performance contribution, H(5) = 16.17, p = .006, with athletes
exposed to video or motion analysis scoring highest. All three variables were positively related, most strongly performance
contribution and injury prevention (p = .63, p < .001). Six themes explained these results, describing an application that is
technique-rich but science-light, a constrained training environment, a technology access divide, biomechanics as a visible
performance advantage, reactive injury management that overlooks overuse, and athletes' call for an accessible, integrated
program. The integrated findings showed that visible feedback links exposure to benefit and that the barriers are structural rather
than attitudinal. The study proposes MOVE SMART, a guided biomechanics feedback and injury prevention program built on low-
cost video feedback, load and recovery monitoring, coach capacity building, and a culture of good movement.

KEYWORDS: biomechanics, sports performance, injury prevention, video feedback, student-athletes, explanatory sequential
mixed methods, joint display, MOVE SMART

I. INTRODUCTION

Sports and physical activity play an important role in promoting health, physical fitness, skill development, recreation, and
overall well-being. Participation in sports also provides opportunities for individuals to develop physical abilities, technical skills,
discipline, coordination, and competitive competence. As sports participation continues across recreational, school, amateur, and
professional settings, the application of scientific principles has become increasingly important in improving performance and
promoting safer participation.

One scientific discipline that contributes to the understanding of human movement is biomechanics. Biomechanics applies
mechanical principles to the study of human movement and examines how forces, body segments, joint actions, and movement
patterns interact during physical activity. In sports and physical activity, biomechanics provides a scientific basis for understanding
how movements are performed and how they may be improved.

The application of biomechanical principles may be observed through movement technique, body mechanics, movement
efficiency, training practices, and the use of biomechanical technology. Proper movement technique allows athletes and physically
active individuals to perform skills with greater precision and consistency. Appropriate body mechanics promote effective
coordination and alignment of body segments, while movement efficiency allows individuals to perform activities with less
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unnecessary movement and mechanical stress. Biomechanical principles may also be incorporated into training practices to
improve movement quality and performance.

Technological developments have further expanded the application of biomechanics in sports. Motion analysis, wearable
sensors, force platforms, inertial measurement units, video analysis, and other technologies can provide information regarding
movement patterns, force production, body positioning, and performance. These technologies may assist coaches, trainers, and
athletes in evaluating movement and identifying areas for improvement. The development of technology has therefore
strengthened the potential application of biomechanics in both performance assessment and sports training.

Biomechanics is also relevant to athletic performance. Sports performance involves several physical and technical
components, including skill execution, speed, agility, balance, coordination, strength, power, and overall movement efficiency.
Biomechanical principles can be applied to examine how these components are produced and coordinated during sport-specific
activities.

Through biomechanical analysis, athletes and sports practitioners may identify inefficient movement patterns and technical
deficiencies. Corrective feedback may help improve skill execution, body positioning, coordination, force application, and
movement efficiency. In this sense, biomechanics may contribute to performance by providing a scientific basis for understanding
and refining movement.

Another important application of biomechanics is injury prevention. Sports-related injuries may occur because of several
factors, including inappropriate movement mechanics, faulty technique, repetitive loading, excessive mechanical stress, and
inefficient movement patterns. Biomechanical assessment may help identify movement characteristics that are associated with
injury risk.

The identification of injury risk factors is important because movement deficiencies may be addressed before they
contribute to injury. Similarly, correction of faulty movement patterns may reduce unnecessary mechanical stress on specific body
structures. Biomechanical principles may also contribute to the reduction of overuse injuries by promoting appropriate movement
efficiency and training practices.

Existing literature has emphasized that biomechanical analysis can support both sports performance and injury prevention.
Penichet-Tomas (2024) described biomechanics as a multidisciplinary field that contributes to performance enhancement, injury
prevention, and movement analysis. Vancini et al. (2024) likewise highlighted the growing role of technology in biomechanical
assessment and evidence-based sports training.

Rebelo et al. (2023) further emphasized the use of wearable technologies, force platforms, and biomechanical monitoring
systems to assess movement quality, workload, fatigue, and injury-related factors. Such technologies provide sports practitioners
with objective information that can support training and movement assessment.

Despite these developments, the application of biomechanics may vary according to the sport, level of participation,
experience, resources, and accessibility of technology. There is also a need to understand how biomechanics is perceived and
applied by individuals directly involved in sports and physical activity rather than relying only on laboratory-based measurements.

The existing literature also indicates a need for research involving different sports contexts and participant characteristics.
Much of the available research has focused on specific sports, elite athletes, laboratory settings, or technological assessment.
There remains a need to examine the perceptions of individuals involved in sports and physical activity regarding how
biomechanical principles are applied, how they contribute to sports performance, and how they may contribute to injury
prevention.

In the Philippine context, research on the practical application of biomechanics in sports and physical activity remains
comparatively limited. The availability of specialized biomechanical equipment, training, and sports science resources may differ
among institutions. Examining the perceptions and experiences of individuals involved in sports may therefore provide useful
evidence regarding the practical application of biomechanics.

The present study addressed this need by examining the application of biomechanical principles, perceived sports
performance contribution, and perceived injury prevention in sports and physical activity. It focused on the perceived application
of biomechanics through movement technique, body mechanics, movement efficiency, training practices, and use of
biomechanical technology. It also examined the perceived contribution of biomechanics to skill execution, speed and agility,
balance and coordination, strength and power, and overall athletic performance.

In addition, the study examined the perceived effectiveness of biomechanics in injury prevention in terms of identification
of injury risk factors, correction of faulty movement patterns, and reduction of overuse injuries. It further determined whether
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perceptions differed according to the respondents' demographic and sports-related profiles, including their prior exposure to
biomechanics training, and whether significant relationships existed among the major variables.

Because the study also sought to understand participants' experiences, perceptions, and challenges, an explanatory
sequential mixed-methods design was employed. The quantitative phase first established measurable patterns and relationships,
and the qualitative phase then explored the experiences and perceptions that explain them. The integration of the two phases
provided the basis for the evidence-based program proposed in Chapter 6.

The study is supported by Philippine policies that recognize the importance of sports development, physical education,
health, and scientific approaches to physical activity.

Republic Act No. 6847, or the Philippine Sports Commission Act of 1990, established the Philippine Sports Commission and
provides a framework for the development and promotion of sports in the country. Its emphasis on sports development and
scientific approaches to athlete development provides a policy context for studies examining biomechanics and sports
performance.

Republic Act No. 10533, or the Enhanced Basic Education Act of 2013, recognizes Physical Education as an important
component of basic education. The development of physical fitness, movement competence, and participation in physical activity
provides a relevant educational context for the application of biomechanical principles.

The study is also consistent with Sustainable Development Goals 3 and 4, which promote health and well-being and
inclusive, quality education, and with AmBisyon Natin 2040, the country's long-term vision of long and healthy lives for Filipinos.
It also responds to the call of the Second Congressional Commission on Education (EDCOM II) for more responsive higher education
curricula and to the National Integrated Basic Research Agenda of the Department of Science and Technology—National Research
Council of the Philippines, which encourages locally grounded research on health and nation-building.

Within the University of Makati, the study supports institutional efforts related to education, sports, wellness, research, and
evidence-based practice. The findings may provide local evidence that can support the improvement of sports and physical activity
programs.

Research Question
This study examined the application of biomechanical principles, the perceived contribution of biomechanics to sports

performance, and the perceived effectiveness of biomechanics in injury prevention among individuals engaged in sports and
physical activity.

Specifically, it sought to answer the following questions:

What is the demographic profile of the respondents in terms of:

1.1 age;

1.2 sex;

1.3 type of sport or physical activity;

1.4 years of participation in sports or physical activity; and

1.5 level of competition (recreational, school, amateur, or professional); and

1.6 prior exposure to biomechanics training?

2. What is the level of application of biomechanical principles in sports and physical activity as perceived by the respondents
in terms of:

2.1 movement technique;

2.2 body mechanics;

2.3 movement efficiency;

2.4 training practices; and

2.5 use of biomechanical technology?

3. What is the perceived level of contribution of biomechanics to sports performance in terms of:

3.1 skill execution;

3.2 speed and agility;

3.3 balance and coordination;

3.4 strength and power; and

3.5 overall athletic performance?

4. What is the perceived effectiveness of biomechanics in injury prevention in terms of:

4.1 identification of injury risk factors;
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4.2 correction of faulty movement patterns;

4.3 reduction of overuse injuries;
5. Is there a significant difference on the level of application of biomechanical principles in sports and physical activity as perceived
by the respondents when grouped according to profile?
6. Is there a significant difference on the perceived level of contribution of biomechanics to sports performance when grouped
according to profile?
7. Is there a significant difference on the perceived effectiveness of biomechanics in injury prevention when grouped according to
profile?
8. Is there a significant relationship between the level of application of biomechanical principles in sports and physical activity,
perceived level of contribution of biomechanics to sports performance and perceived effectiveness of biomechanics in injury
prevention?
9. What experiences, perceptions, and challenges do athletes describe regarding the application of biomechanics in training,
competition, injury prevention?
10. Based on the integration of the quantitative and qualitative findings, what evidence-based program may be proposed to
strengthen the application of biomechanics in sports and physical activity programs?
The following null hypotheses were tested at the .05 level of significance:
Hol. There is no significant difference in the level of application of biomechanical principles when the respondents are grouped
according to profile.
Ho2. There is no significant difference in the perceived contribution of biomechanics to sports performance when the respondents
are grouped according to profile.
Ho3. There is no significant difference in the perceived effectiveness of biomechanics in injury prevention when the respondents
are grouped according to profile.
Ho4. There is no significant relationship among the level of application of biomechanical principles, the perceived contribution of
biomechanics to sports performance, and the perceived effectiveness of biomechanics in injury prevention.

Il. SCOPE AND LIMITATION OF THE STUDY

This study focused on the application of biomechanical principles, perceived contribution of biomechanics to sports
performance, and perceived effectiveness of biomechanics in injury prevention among student-athletes engaged in sports and
physical activity at the University of Makati.

The quantitative component involved 110 student-athletes and was limited to the profile variables identified in the Statement of
the Problem: age, sex, type of sport or physical activity, years of participation, level of competition, and prior exposure to
biomechanics training. Perceptions were measured on a four-point scale.

The application of biomechanical principles is limited to movement technique, body mechanics, movement efficiency, training
practices, and use of biomechanical technology. The perceived contribution of biomechanics to sports performance is limited to
skill execution, speed and agility, balance and coordination, strength and power, and overall athletic performance. Perceived injury
prevention is limited to identification of injury risk factors, correction of faulty movement patterns, and reduction of overuse
injuries.

The qualitative component was limited to in-depth interviews with twelve student-athletes purposively selected from the survey
respondents, who described their experiences, perceptions, and challenges regarding the application of biomechanics in training,
competition, and injury prevention.

The study was conducted at the University of Makati during the approved data-collection period. It relied on self-reported
survey responses and interview accounts and did not include laboratory-based biomechanical testing such as motion capture,
force-plate testing, or electromyography.

Because the study was conducted within a single institution, the findings may not be generalized to all sports participants or
organizations. Nevertheless, the results provide useful evidence for improving sports and physical activity programs within the
study setting and in similar school-based contexts.
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Figure 1. Research Paradigm

The conceptual framework of the study is anchored on an explanatory sequential mixed-methods design (QUAN = QUAL),
wherein quantitative data are collected and analyzed first, followed by a qualitative phase that seeks to explain, elaborate, and
provide deeper understanding of the quantitative findings.

The quantitative component examines the relationship between the respondents’ profile, the application of biomechanical
principles, perceived sports performance contribution, and perceived injury prevention. The respondents’ profile includes age,
sex, type of sport or physical activity, years of participation in sports or physical activity, and level of competition.

The principal variable, Application of Biomechanical Principles, includes movement technique, body mechanics, movement
efficiency, training practices, and the use of biomechanical technology. This variable is examined in relation to two outcome
variables: Perceived Sports Performance Contribution and Perceived Injury Prevention.

Perceived Sports Performance Contribution encompasses skill execution, speed and agility, balance and coordination,
strength and power, and overall athletic performance. Meanwhile, Perceived Injury Prevention includes the identification of injury
risk factors, correction of faulty movement patterns, and reduction of overuse injuries.

The quantitative phase involves the administration of a structured survey questionnaire, followed by descriptive and
inferential statistical analyses. Descriptive statistics are used to summarize the respondents’ profile and the levels of application
of biomechanical principles, perceived sports performance contribution, and perceived injury prevention. Appropriate tests of
difference and relationship are then used to determine whether significant differences or associations exist among the variables.

Based on the quantitative findings, selected participants are invited to participate in the qualitative phase. The qualitative
component explores the participants’ experiences, perceptions, and challenges regarding the application of biomechanical
principles in training, competition, sports performance, and injury prevention. Semi-structured interviews are conducted, and the
resulting data are analyzed thematically.

The final stage is the integration of quantitative and qualitative findings. The qualitative findings are used to explain,
contextualize, and elaborate on the quantitative results, particularly findings that require further clarification or deeper
understanding. Through this integration, the study develops a more comprehensive interpretation of how the application of
biomechanical principles contributes to sports performance and injury prevention.

The integrated findings serve as the basis for evidence-based recommendations for improving the application of
biomechanics in sports training, physical activity programs, performance enhancement, and injury prevention.

Research Design

The study employed an explanatory sequential mixed-methods research design, in which quantitative data were collected
and analyzed first and qualitative data were then collected and analyzed to explain and enrich the quantitative findings (Creswell
& Plano Clark, 2018).

The design was appropriate because the study first needed to measure the respondents' perceptions of the application of
biomechanical principles, sports performance contribution, and injury prevention, and then to explain these results through the
experiences, perceptions, and challenges of the athletes themselves. The connecting point between the phases was the selection
of interview participants from the survey respondents and the presentation of the survey results during the interviews.

Research Instruments

Two instruments were used: a structured survey questionnaire for the quantitative phase and a semi-structured interview
guide for the qualitative phase. The researcher-made questionnaire was developed from the research questions, the conceptual
and theoretical frameworks, and the related literature, and it consisted of four parts with a total of 130 perception items.
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Part | gathered the demographic and sports-related profile of the respondents: age, sex, type of sport or physical activity,
years of participation, level of competition, and prior exposure to biomechanics training. These variables correspond to Research
Question 1.

Part Il measured the application of biomechanical principles in terms of movement technique, body mechanics, movement
efficiency, training practices, and use of biomechanical technology, with ten items each (50 items). These indicators correspond
to Research Question 2.

Part Ill measured the perceived contribution of biomechanics to sports performance in terms of skill execution, speed and
agility, balance and coordination, strength and power, and overall athletic performance, with ten items each (50 items). These
indicators correspond to Research Question 3.

Part IV measured the perceived effectiveness of biomechanics in injury prevention in terms of the identification of injury
risk factors, correction of faulty movement patterns, and reduction of overuse injuries, with ten items each (30 items). These
indicators correspond to Research Question 4.

Data Gathering Procedures

Before data collection, the researcher secured the necessary approvals from the research adviser and the appropriate
authorities of the University of Makati, in compliance with institutional research guidelines and ethical clearance requirements.

The researcher then coordinated with the relevant offices, sports coordinators, and coaches to identify and reach student-
athletes who met the inclusion criteria.

All participants were informed of the objectives, procedures, expected duration, potential risks and benefits, confidentiality
measures, and their right to participate voluntarily or withdraw at any time without penalty.

Written informed consent was obtained from each participant before data collection.

lll. RESULTS
This chapter presents the results of the study in the sequence of its explanatory sequential mixed-methods design, in which
guantitative data are collected and analyzed first and qualitative data are then gathered to explain and deepen the statistical
findings (Creswell & Plano Clark, 2018). The quantitative results come first: the profile of the respondents; the descriptive results
on the level of application of biomechanical principles, the perceived contribution of biomechanics to sports performance, and
the perceived effectiveness of biomechanics in injury prevention; the evidence on the validity and reliability of the instrument;
and the inferential results on differences across profile groups and relationships among the three variables. The qualitative
findings follow, presenting the emergent themes with their narrative descriptions and supporting quotations. The chapter closes
with the integration of the two strands through a joint display, an account of where the findings converge, expand, and diverge,
and the meta-inferences drawn from them.
Table 1
Profile of Respondents in Terms of Age
Age
e
2220 14

27 and above 0
Total 110

f

Most of the respondents were 19 to 22 years old (67.27%), followed by those aged 15 to 18 (20.00%) and 23 to 26 (12.73%),
while no respondent was 27 years or older. The sample is therefore made up of adolescents and young adults who are still in the
stage of refining their sport skills. This matters for the interpretation of the results because, as Motor Learning Theory explains,
skills at this stage continue to be acquired and refined through practice and feedback (Schmidt, 1975), so the way biomechanical
principles are taught and corrected is likely to shape how these athletes move. McSweeney et al. (2021) likewise emphasized that
the running biomechanics of adolescents carry implications for injury prevention and rehabilitation that are specific to their
developmental stage. The absence of respondents aged 27 and above, however, means that the perceptions of older and more
mature athletes are not represented, and the findings should be read as reflecting a young athletic population.

Table 2

Profile of Respondents in Terms of Sex
Sex P %
Male 69 8273
Femalk 38 3455
Preter notio say 3 273
Total 110 100 00
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Male respondents made up the majority of the sample (62.73%), while females accounted for 34.55% and 2.73% preferred
not to state their sex. The predominance of male respondents may reflect the composition of the athletic programs from which
the sample was drawn. Because  Dynamic Systems Theory holds that movement emerges from the interaction of individual,
task, and environmental constraints (Thelen & Smith, 1994), differences in body structure and training experience between male
and female athletes could shape how biomechanical principles are applied and perceived. The smaller share of female respondents
therefore limits how fully their perspectives are captured, and the three respondents who preferred not to state their sex were
necessarily excluded from the sex-based comparisons in the inferential analysis.

Tabie 3

Profile of Respondents in Terms of Type of Sport or Physical Activity
Type of spoed o physical aciviy f %
Inctvidusl spoet 3% 3182
Teamspon 87 5182
Finess training 12 1081
Recreasonal physical actvity 5 LR
Cthes 1 o
Total 110 100.00

More than half of the respondents were engaged in team sports (51.82%), followed by individual sports (31.82%), fitness
training (10.91%), recreational physical activity (4.55%), and other activities (0.91%). The dominance of team and individual sports
indicates that the respondents are mainly competitive athletes whose activities involve sport-specific skills such as rapid changes
of direction, landing, striking, and coordinated whole-body action. These are the demands for which the reviewed literature
describes biomechanics as most relevant, including speed and agility (Vancini et al., 2024) and balance and coordination (Yiimaz
et al.,, 2024). Penichet-Tomas (2024) also argued that biomechanics is a practical tool for recreational and developmental
participants, yet these groups are thinly represented here, with only six respondents in recreational and other activities combined.
Since task demands differ across activities (Thelen & Smith, 1994), the findings speak mainly to athletes in organized team and

individual sports.
Table 4

Profile of Respondents in Terms of Years of Participation
~=:‘: ot gnmc;::‘u‘:n g %
Less then 1 year < 364
1-3years 26 2364
4-8 years 38 3455
More then O years 42 38.18

Total 110 10000

The respondents were largely experienced participants. Those with more than six years of participation formed the largest
group (38.18%), followed by those with four to six years (34.55%), one to three years (23.64%), and less than one year (3.64%), so
that 72.73% had been involved in sports or physical activity for at least four years. This level of experience lends credibility to their
ratings, since most respondents have accumulated years of instruction, practice, and correction against which to judge how
biomechanics is applied in their training. Schmidt's (1975) schema theory explains that repeated practice across varied situations
builds the generalized motor programs that guide skilled movement, which suggests that these respondents have had ample
opportunity to encounter biomechanical principles in practice. Beginners, on the other hand, are few, and the perspectives of
athletes who are new to structured training are only minimally represented.

Table 5

Profile of Respandents in Terms of Level of Competition
Levsd of compattion r o
Recreational 8 1.7
Sanhcol 74 8727
Armateur 2 18.09
Professional 7 .38
Total 10 100.00

Two thirds of the respondents competed at the school level (67.27%), while 19.09% competed at the amateur level, 7.27% at
the recreational level, and 6.36% at the professional level. The study therefore captures biomechanics as it is experienced mainly
in school-based sport, a setting that the reviewed literature identified as underrepresented, since much of the existing research
focuses on elite athletes and laboratory settings. The reviewed literature also emphasized that biomechanics is relevant not only
in elite competitive sport but also in school-based physical education and community sports programs, and Penichet-Tomas (2024)
described it as a practical tool for developmental contexts. The small number of professional athletes, however, means that the
results cannot be taken to describe the application of biomechanics at the highest competitive levels, where access to sports
science support is likely to differ.
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Table 6. presents the distribution of the respondents according to their prior exposure to biomechanics training.

Table 6

Profile of Respondents In Terms of Prior Exposure to Biormechanics

Training
Prior expos ure 1o blomecnanics sining ! %
None 20 18.18
Classroom deassion only 2 2909
Coaching o¢ trainng session a2 2909
Video or moton aralps= 17 1545
Wesrable devios or digitsl monilaring [ 545
Othess 3 273
Total 110 100 00

Most respondents had encountered biomechanics in some form, but mainly through instruction rather than technology.
Classroom discussion and coaching or training sessions were each reported by 29.09% of the respondents, while 15.45% had
experienced video or motion analysis, 5.45% had used a wearable or digital monitoring device, and 2.73% reported other forms
of exposure. Nearly one in five (18.18%) had no exposure at all. The small share of technology-based exposure contrasts with the
reviewed literature, in which Rebelo et al. (2023) and Vancini et al. (2024) described wearable sensors, motion analysis, and video
as central to modern biomechanical practice. It is consistent, however, with the observation in the reviewed literature that cost,
accessibility, technical expertise, and institutional support restrict the use of biomechanical technology in developing contexts.
Because exposure varies considerably among the respondents, it serves as an important grouping variable in the tests of difference
that follow.

Overall, the profile describes a group of young, mostly male, school-level athletes in organized team and individual sports
who have several years of experience but limited exposure to technology-based biomechanical analysis. This profile suits the
study's aim of examining biomechanics outside the elite and laboratory settings that dominate the literature, but it also bounds
the findings: the results that follow describe athletes of this kind within a single institution and should be generalized to older,
professional, or recreational populations with caution.

Table 7
Level of Appication of Biomechanical Principles in Terms of Movement
Technigue e
It=m M sSD Vestal
Insrpratstion
1 | apply propes movement lechnigues durng 2307 074 High
sports or physical activity
2 | observe comect body pos Rioning whils 32 09 Very High
perfarming movemen skik
2 | 2gjs1 my movement tecnique besed on 3% om Vary High
feedback from coaches orramen
4. | recognize the role of proper technigue in az on High
suppOnting sparts performance
5 | practios comect movement execution during 33 068 Very High
training or actvity sessions
& | follow comect staning, movement, and finshing 319 o2 High
positions during aclivities
7. | check my body position before performing & 30 0.74 High
skl o movement
8 | comect movemant oo aflsr receiving 312 07 High
nstruction or feedback
9. | perfom movements us ngsade and proper 202 0.7 High
lechnique
101 apply lechnique cuss given by & coach 315 o072 High
tfrainer, tascher, or Nstructor
Composite mean 319 o4 High

Note N= 170 3 354 00 = Vary Hgh (Strongly Agres). 2 20-2 24 = High (Agree) 1.70—
2439 =Low (DEagres); 1.00-1.74 = Vary Low (Swongly Dssgree)

Movement technique obtained a composite mean of 3.19 (SD = 0.48), interpreted as high. The strongest ratings were given
to adjusting movement technique based on feedback from coaches or trainers (M = 3.36), practicing correct movement execution
during training (M = 3.34), and observing correct body positioning (M = 3.25), all interpreted as very high. The lowest ratings went
to performing movements using safe and proper technique (M = 3.03) and applying proper movement techniques during activity
(M =3.07). The pattern suggests that the respondents' technique is driven largely by external feedback: they respond readily when
a coach or trainer corrects them, yet they are less confident that they consistently perform movements safely and properly on
their own. This is consistent with Motor Learning Theory, which holds that feedback about movement quality is the means by
which learners correct errors and refine skills over time (Schmidt, 1975). Penichet-Tomas (2024) similarly emphasized that
biomechanical feedback allows athletes to refine movement patterns and improve the precision of skill execution. The gap
between responsiveness to feedback and independent execution indicates that the corrective process is working but that the
corrected technique has not yet been fully internalized.
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Table 8. shows the level of application of biomechanical principles in terms of body mechanics.

Body mechanics registered a composite mean of 3.02 (SD = 0.52), interpreted as high. The respondents rated highest their
recognition of how body alignment affects movement performance (M = 3.20) and their avoidance of unnecessary body strain (M
=3.12).

Table 8
Level of Applcation of Biomechanical Principles in Terms of Body
Mechancs
It M S0 Vertsl
Interpeetston
1. | mantain proper posise while perfoming 254 0.77 Hph
sports o physical sctivities
2 1 use proper Ifing. landing, and tuming 2% o8 Hgh
techniques
2 | recognize how body signmant affects 320 0.7 Hgh
movement performance
4. | avoid unnecessary body strain during 312 0ee Hgh
movement achvites
S | 1eceive or SppYy WRINIDG Thal emphas aes 308 o™ Hgh
proper body mechanics
€. | marntain body slgnmert during movemert 310 0.73 Hgh
fransitions
7. luse proper Anee. hip, and trunk pos tion during 29 0.7 Hgh
movemant 1asks
2 | apply safe anding mechancs durng jJumping 28 o Hgh
or movemert activities
9. | contol my body position while acoelerating 3.08 0.7 Hgh
$10pping. of changing draction
10. | svold swkwsrg body positions cuing trainlhg 257 o™ Hgh
or physical actvity.
Composite mean 3.02 0.52 High

S S e

The lowest ratings were for applying safe landing mechanics during jumping (M = 2.86), using proper lifting, landing, and
turning techniques (M = 2.92), and maintaining proper posture (M = 2.94). Awareness of correct mechanics therefore runs ahead
of its execution, and landing emerges as the weakest point. This matters because McSweeney et al. (2021) emphasized that
appropriate movement mechanics reduce stress on the musculoskeletal system and that poor mechanics lead to compensatory
patterns that raise the risk of overuse injury. Weir (2024) likewise identified landing mechanics and lower-limb alignment as
primary targets of movement retraining. From the standpoint of Kinetic Chain Theory, a weak landing compromises the transfer
of force through the connected body segments, which makes the lower ratings on landing and turning a practical concern for both
performance and safety.

Table 9. presents the level of application of biomechanical principles in terms of movement efficiency.

Tabie 9
Level of Application of Biomechanical Principis in Terms of Moverment
Efficiency
lem K4 sD Varbal
Intarpratation
1. | perfom movements with mnimal umecessary aee o077 High
effort
2 | sxscute spoms of phys cal Rotivity shils smoothly 78 o008 High
3. lecognge that sficient movement hels conserve 390 008 High
enogy
4. | develop more efficent movement through 304 068 High
repesied pracioe
. Hocs on movement qusity, ndt speed slone 302 073 High
€ 11e0ucs UNNECES S ary Movements during s il -4l 050 High
exeoution
7. | periorm movemeres with proper rhythmand age o068 High
control
8. luse ensrgy afficently during repested sciviies 314 078 High
9. I maintain movement quality sven during longsr 300 08¢ High
Practos actvities
10 | adust movement pattarns to reduce wasted 313 o089 High
effot
Composite mean 303 049 High

Note N = 110. 3.25-4.00 = Very High {Strorgly Agree) 2.50-3.24 = Hgh (Agree); 1.75-
249 =Low (Dsagres), * 00-1.74 = Vary Low (Strongly Disagree)

Movement efficiency yielded a composite mean of 3.03 (SD = 0.49), interpreted as high. The highest-rated items were using
energy efficiently during repeated activities (M = 3.14) and adjusting movement patterns to reduce wasted effort (M = 3.13), while
executing skills smoothly (M = 2.83) and reducing unnecessary movements during skill execution (M = 2.91) were rated lowest.
The respondents thus understand and pursue energy conservation but are less certain that their actual movement is smooth and
free of wasted motion. Vancini et al. (2024) explained that biomechanical evaluation enables practitioners to detect such
inefficiencies and design individualized interventions, and Penichet-Tomas (2024) linked movement efficiency with improved
technical execution and reduced fatigue. The lower ratings on smoothness suggest that the respondents would benefit from the
kind of systematic movement evaluation these authors describe, since inefficiencies of this type are difficult to detect without it.
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Table 10. presents the level of application of biomechanical principles in terms of training practices.

Training practices obtained a composite mean of 3.04 (SD = 0.48), interpreted as high. The respondents agreed most that training
activities are designed to improve movement quality (M = 3.21), that sessions include drills for correct movement patterns (M =
3.18), and that warm-up and cool-down activities are included (M = 3.14).

Table 10
Level of Appication of Biomechanical Principles in Terms of Training
Practices
Hem M sD Verbsl|
Inwrpratation
1. My traming activtes nclude exercies bamsedon 298 0.7 High
biomechanical principles
2 Cosches of rsiners provide fesdbsck sboul 29 073 High
proper movemant mechanics
3 Warmup and cockdown activtios are induded 3,14 067 -ign
n training or activiy sessions.
4. Stength and flexibity exercises are incduded n 2% 074 High
wRININg of RCIVRY §855 1008
5 Tralning activities ses desgned 1o Impeove a2 oo High
movement qualty
8. Trainngsessions indude cnis that develop 313 07 High
comed movement paterns
T Trsinng sctivities include reminders on safe 29% 07 High
movemen axeouton,
2. Trainingsessions allow time for comacting 283 oM Hign
movement enors.
9. Training plans indude gracdual progression of 310 o081 High
movement difficuty
10. Training practioss Include monkodng of tatgue, 313 0 74 Hign
posture, oc movement quaity
Composite mean 304 048 High

Note N=130. 3264 00 = Very High (Strongly Agres); 2 50-3. 24 = High (Agrea); 1.75—
248 =_Low (Dsagree); 1.00-1.74 = Very Low [Strongly Duagree}.

The lowest ratings were for time allotted to correcting movement errors (M = 2.83), inclusion of strength and flexibility
exercises (M = 2.92), and feedback from coaches about proper movement mechanics (M = 2.95). Training is therefore designed
with movement quality in mind, but the time and explicit mechanical feedback needed to act on errors appear limited. Rebelo et
al. (2023) and Vancini et al. (2024) described biomechanically informed training as one that continuously evaluates movement
quality and adjusts training accordingly. Because Motor Learning Theory places feedback and practice at the center of skill
refinement (Schmidt, 1975), the limited time for error correction may restrict how much of the intended movement quality is
actually achieved.

Table 11. shows the level of application of biomechanical principles in terms of the use of biomechanical technology.

Table 11
Level of Application of Biomechanical Principies in Terms of Use of
Biomechanical Technaogy

ltem M SD Varbal
Interpratation

1. luse video analys b 10 review movement 23 08t Low

petfamances

2. Moton anslys & fechnoiogy helps idartly 2=: o8 Low

movement ences.

3. Wearsble devices are usedto monitor 23 0.7® Low

movement or paformancedats

2 Bomechanicaltechnology providss leedbacion 28 0S8 Low

MOVaMmant tachnique

5. | use ovaiable bomechenical tecnclogycuring 245 082 Low

tmining or adiviy sessiors

0. |review recorded movements to identify 24 o072 Low

teciqQue STors

7. luse svaiabl dghal tock to monkorspesd, 24 0N Low

tmng, dstance or movement quaity.

8. | receive movement feecback from video, apgs 237 o080 Low

sensors, or dgital plstiorms

S | compare cunent movement parformsnce wih i 080 Low

previows recordings or feedback

10. | apply feedback frombiomechancal 23 07 Low

tegology during practice

Composite mean 24 058 Low

Note N = 110.23.25-4.00 = Very High (Strongly Agree); 2.50-3.24 = Hgh (Agree); 1 7B~
245 = Low (Desgres) 1.00-1 74 = Vary Low (Strongly Disagres)

The use of biomechanical technology was the only sub-variable interpreted as low, with a composite mean of 2.40 (SD = 0.58),
and every one of its ten items fell within the low range. Even the highest-rated item, the view that biomechanical technology
provides feedback on movement technique (M = 2.48), remained low, while the use of video analysis to review performance (M
=2.31), the use of wearable devices (M = 2.33), and the application of feedback from technology during practice (M = 2.34) were
rated lowest. This item also carried the largest spread of responses (SD = 0.94), indicating that access to technology varies
considerably among the respondents. The finding stands in contrast to the literature, where Rebelo et al. (2023) and Vancini et al.
(2024) described wearable sensors, motion analysis, and digital platforms as central to modern biomechanical practice. It is,
however, consistent with the observation in the reviewed literature that cost, accessibility, technical expertise, and institutional
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support limit the adoption of biomechanical technology in developing settings. Notably, video analysis, which the literature
regards as an accessible entry point that still yields valuable insight, was the least used of all, suggesting that the barrier is not only
equipment but also the habit and know-how of integrating recorded feedback into practice.

Table 12. summarizes the composite means of the five sub-variables of the application of biomechanical principles.

Table 12

Summary of the Levei of Appication of Biomechanical Principles
Subvanable M SD Verbal Rank

Interpeetistion

Movemart Techngue 318 0 e Hgh 1
Body Mechanis 3.02 0.82 Hgh <
Movemert Efficiency 303 049 Hgh 3
Training Practices 204 0 a8 Hgh 2
Use of Biomechanical Technology 24 o0& Low 5
Owverall 294 042 High

Nota N =110 3 25-4 00 = Vary High (Strongly Agree) 2.50-32 24 = Hgh (Agrea) 1 78—~
249 = Low (Dmagree), 1.00-1.74 = Very Low {Strongly Doagree)

The overall application of biomechanical principles was high (M =2.94, SD = 0.42). Movement technique ranked first (M
= 3.19), followed closely by training practices (M = 3.04), movement efficiency (M = 3.03), and body mechanics (M = 3.02), while
the use of biomechanical technology ranked last and was the only low sub-variable (M = 2.40). The respondents therefore apply
biomechanics mainly through observation, instruction, and coach feedback rather than through objective measurement. Penichet-
Tomas (2024) noted that biomechanical assessment helps identify technical errors that are not easily observable through visual
assessment alone, which suggests that the absence of technology may cap how far the other dimensions can develop. Viewed
through Dynamic Systems Theory, the environment in which the respondents train, including the resources available to them, acts
as a constraint that shapes how biomechanics is applied (Thelen & Smith, 1994). This contrast between practice-based and
technology-based application is a point the qualitative phase is positioned to explain.

3. On the Perceived Contribution of Biomechanics to Sports Performance
The third research question determined the perceived level of contribution of biomechanics to sports performance in terms of
skill execution, speed and agility, balance and coordination, strength and power, and overall athletic performance.

Table 13. presents the perceived contribution of biomechanics to sports performance in terms of skill execution.

Table 13
Perceived Contribution of Biomechanics to Sports Performance in Terms
of Skill Execution

ftem M SD Verbal

- izt - . R ) Interpretation
1. Biomechanics helps me understand how to 315 07 High
perform sports skills accurately.
2. Proper biomechanics supports my technical 309 066 High
execution of sports skills
3. Proper movement mechanics supports my 317 0869 High
consistent skill performance
4 Biomechanical knowledge supports my 315 073 High

confidence during performance.
5. Comect biomechanics supports my learning of 331 065 Very High
complex sports skills

6. Biomechanics helps me identify correct body 326 069 Very High
position during skill execution
7 Biomechanics helps improve my awareness of 306 071 High

movement errors during skill performance
8. Biomechanics helps guide proper sequencing of 327 0.66 Very High
movement skills.

9. Biomechanics helps refine my technique during 319 066 High
repeated practice

10. Biomechanics helps support safer and more 323 070 High
controlied skill execution

Composite mean 319 045 High

Note N =110 3.25-4.00 =Very High (Strongly Agree), 2.50-3 24 = High (Agree), 175
249 = Low (Disagree), 1.00-1.74 =Very Low (Strongly Disagree)

Skill execution obtained a composite mean of 3.19 (SD = 0.45), interpreted as high. Three items reached the very high range:
that correct biomechanics supports the learning of complex sports skills (M = 3.31), guides the proper sequencing of movement
skills (M =3.27), and helps identify correct body position during execution (M = 3.26). The lowest-rated item was that biomechanics
improves awareness of movement errors during performance (M = 3.06). The respondents value biomechanics most as a guide to
how skills are structured and learned, which agrees with Penichet-Tomas (2024), who reported that biomechanical assessment
enhances technical performance by identifying optimal movement patterns. The emphasis on sequencing also reflects Schmidt's
(1975) schema theory, in which generalized motor programs organize the order and timing of movement. The relatively lower
rating on error awareness fits the low use of technology reported earlier, since the literature notes that many technical errors are
not easily seen without objective analysis.
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Table 14. presents the perceived contribution of biomechanics to sports performance in terms of speed and agility.

Table 14
Perceived Contribution of Biomechanics to Sports Performance in Terms
of Speed and Agility
Item M SD Verbal
Interpretation
1. Proper movement mechanics supports my 294 079 High
speed development
2 Biomechanics helps me understand efficient 311 078 High
change of direction
3. Efficent body movements support quicker 311 073 High
response during activity
4. Biomechanically sound training supports my 308 077 High
agility development.
5. Proper biomechanics reduces my unnecessary 307 080 High
movements
6. Biomechanics helps me identify proper foot 312 on High
placement dunng speed or agility tasks
7 Biomechanics helps support safe acceleration 305 073 High
and deceleration
8 Biomechanics helps improve my movement 297 0380 High
control during quick direction changes
9. Biomechanics helps reduce wasted movement 322 073 High

during speed drills

10. Biomechanics helps guide proper body position 3.
during agility activities

Composite mean 3.09 0.52 High

Note. N =110 3.25-4.00 = Very High (Strongly Agree); 2.50-3 24 = High (Agree). 1.75-
249 = Low (Disagree); 1.00-1.74 =Very Low (Strongly Disagree)

g o7 High

Speed and agility recorded a composite mean of 3.09 (SD = 0.52), interpreted as high. The respondents agreed most that
biomechanics helps reduce wasted movement during speed drills (M = 3.22) and guides proper body position during agility
activities (M = 3.19). The lowest ratings were given to the contribution of movement mechanics to speed development (M =2.94)
and to movement control during quick direction changes (M = 2.97). Biomechanics is thus seen as a tool for cleaner, better-
positioned movement more than as a direct source of speed. This reading is in line with Vancini et al. (2024), who explained that
biomechanical insight improves stride efficiency and directional control. The lower rating on control during rapid direction changes
connects with the weaker ratings on landing and turning mechanics in Table 8, pointing to deceleration and change of direction
as a common area of need.

Table 15. presents the perceived contribution of biomechanics to sports performance in terms of balance and coordination.
Table 15

Perceived Contribution of Biomechanics to Sports Performance in Terms
of Balance and Coordination

Item M SD Verbal
Interpretation

1 Biomechanics helps me understand balance 305 079 High

during sports activities

2. Proper body alignment supports my 311 070 High

coordination

3_Biomechanics supports my better control during 317 073 High

movement

4_Biomechanics helps me recover balance after 305 079 High

movement

5. Biomechanics supports my overall body control 319 070 High

6 Biomechanics helps me identfy body posttions 315 076 High

that support stability

7 Biomechanics helps me coordinate arm, leg 311 067 High

and trunk movements

8. Biomechanics helps me maintain body control 302 075 High

during complex movement patterns

9. Biomechanics helps guide my balance dunng 301 072 High

landing, tuming. or reaching movements

10 Biomechanics helps improve my awarenessof 325 062 High

center of gravity dunng activity

Composite mean 31 049 High

Note. N =110. 3.25-4.00 = Very High (Strongly Agree); 2.50-3 24 = High (Agree); 175
249 = Low (Disagree); 100174 =Very Low (Strongly Disagree)

Balance and coordination yielded a composite mean of 3.11 (SD = 0.49), interpreted as high. The highest ratings were for
awareness of the center of gravity during activity (M = 3.25), overall body control (M = 3.19), and better control during movement
(M = 3.17). The lowest were for guiding balance during landing, turning, or reaching (M = 3.01) and maintaining control during
complex movement patterns (M = 3.02). The respondents credit biomechanics with improving their sense of stability and body
control, which agrees with Yilmaz et al. (2024), who found that structured proprioceptive and neuromuscular training improves
coordination, balance, and movement efficiency. Once again, balance during landing and turning drew the lowest rating,
reinforcing that dynamic and transitional movements are where the respondents feel least supported.
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Table 16. presents the perceived contribution of biomechanics to sports performance in terms of strength and power.

Strength and power obtained a composite mean of 3.05 (SD = 0.50), interpreted as high. The respondents rated highest the
role of biomechanics in aligning body segments during strength-based activities (M = 3.18) and in using muscular strength
appropriately (M = 3.13).

Table 16
Perceived Contribution of Biomechanics to Sports Performance in Terms
of Strength and Power

ftem M SD Verbal
Interpretation

1. Proper biomechanics supports force production 303 0.72 High

during my movement

2. Correct technique helps me use muscular 313 067 High

strength appropnately

3 Biomechanics supports my explosve movement 297 072 High

performance

4. Efficent body mechanics reduce energy loss 307 0.76 High

during my activity

5. Proper movement mechanics supports my 305 085 High

power output

6. Biomechanics helps guide proper force 286 0.80 High
pplication dunng m t

7. Biomechanics helps align my body segments 318 077 High

during strength-based actwities

8. Biomechanics helps support controlled umping, 300 077 High

pushing, pulling, or lifting movements

9. Biomechanics helps reduce unnecessary strain 311 072 High

during strength activities

10. Biomechanics helps improve timing of force 312 oM High

application dunng performance

Composite mean 3.05 0.50 High

Note. N = 110. 3.25-4.00 = Very High (Strongly Agree), 2.50-3.24 = High (Agree); 1.75~
249 = Low (Disagree); 1.00-1.74 = Very Low (Strongly Disagree)

The lowest ratings were for guiding proper force application (M = 2.86) and supporting explosive movement (M = 2.97).
Alignment is visible and can be coached through observation, whereas force application is difficult to perceive without
measurement. The reviewed literature explains that biomechanical analysis allows practitioners to examine how force is produced
and transferred across body segments, and Rebelo et al. (2023) identified force platforms among the tools that make such
measurement possible. Kinetic Chain Theory likewise emphasizes the efficient transfer of force through interconnected segments,
a quality the respondents seem to sense less clearly than alignment.

Table 17. presents the perceived contribution of biomechanics to sports performance in terms of overall athletic performance.
Table 17

Perceived Contribution of Biomechanics to Sports Perforrmance in Terms

of Overall Athletic Performance

ftem M SD Verbal
Interpretation

1 Biomechanics contnbutes to my overall spotsor 317 0.70 High

activity performance

2 Proper movement mechanics supports my 309 075 High

athletic periormance

3. Biomechanics supports my efficient performance 330 088 Very High
during training or competition

4. Biomechanical knowledge supports my 319 068 High
confidence in performing sports or physical

activities

5 Biomechanics is important in supporting athletic 325 077 Very High
performance

6 Biomechanics helps connect technique, training, 332 077 Very High
and performance outcomes

7. Biomechanics helps identify my areas for 328 078 Very High
performance improvement.

8. Biomechanics helps guide performance-related 334 0862 Very High
corrections during practice.

9. Biomechanics helps support consistent 32t 078 Very High
performance across repeated actwities
10. Biomechanics helps me understand how 341 063 Very High
movement quality affects peformance
Composite mean 326 0.51 Very High

Note N =110 3 25-4.00 = Very High (Strongly Agree), 2.50-3 24 = High (Agree). 1.75-
249 = Low (Disagree), 1.00-1.74 =Very Low (Strongly Disagree)

Overall athletic performance was the only performance sub-variable interpreted as very high, with a composite mean of 3.26
(SD = 0.51). Seven of its ten items reached the very high range, led by the view that biomechanics helps the respondents
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understand how movement quality affects performance (M = 3.41), guides performance-related corrections during practice (M =
3.34), and connects technique, training, and performance outcomes (M = 3.32). The lowest, though still high, was the item stating
that proper movement mechanics supports athletic performance (M = 3.09). The respondents therefore hold a strong, integrated
belief in the value of biomechanics for their performance as a whole. This view matches Penichet-Tomas (2024), who described
biomechanics as a multidisciplinary field supporting performance enhancement, and the position in the reviewed literature that
overall athletic performance is the combined result of technique, physical capacity, efficiency, and coordination, all of which
biomechanics informs.

Table 18. summarizes the composite means of the five sub-variables of the perceived contribution of biomechanics to sports

performance.

Table 18

Summary of the Perceived Contrnibution of Biomechanics to Sports

Performance -
Sub-vanable M SD Verbal Rank

Interpretation

Skill Execution 319 0.45 High 2
Speed and Agilty 309 052 High 4
Balance and Coordination n 049 High 3
Strength and Power 3.05 0.50 High 5
Overall Athletic Performance 326 051 Very High 1
Overall 3.14 0.40 High

Note. N = 110. 3.25-4.00 = Very High (Strongly Agree), 2.50-3.24 = High (Agree); 1.75-
249 = Low (Disagree), 1.00-1.74 =Very Low (Strongly Disagree)

The overall perceived contribution of biomechanics to sports performance was high (M = 3.14, SD = 0.40), making it the
highest-rated of the three main variables. Overall athletic performance ranked first (M = 3.26) and was the only very high sub-
variable, followed by skill execution (M = 3.19), balance and coordination (M = 3.11), speed and agility (M = 3.09), and strength
and power (M = 3.05). The ranking shows that the respondents perceive the contribution of biomechanics most strongly in general
and technique-related terms and less strongly in physical-capacity components such as speed, strength, and power. This suggests
that the contribution of biomechanics is recognized where it is visible through coaching and practice, consistent with Penichet-
Tomas (2024) and Vancini et al. (2024), while its contribution to force and speed, which the literature associates with
measurement tools, is felt less directly.

4. Perceived Effectiveness of Biomechanics in Injury Prevention

The fourth research question determined the perceived effectiveness of biomechanics in injury prevention in terms of
identification of injury risk factors, correction of faulty movement patterns, and reduction of overuse injuries. The results are
presented in Tables 19 to 22.

Table 19. presents the perceived effectiveness of biomechanics in injury prevention in terms of the identification of injury risk
factors.

Table 19
Perceived Effectiveness of Biomechanics in Injury Prevention in Terms of
Identification of Injury Risk Factors
ftem M SD Verbal
Interpretation

1. Biomechanics helps identify movement errors 308 072 High
that may cause injuries.

2 Coaches, trainers, or instructors identify injury 302 064 High
nsks through movement observation

3 | recognize movements that may increase imjury 308 068 High
nsk

4 Biomechanical assessment helps identify 283 089 High
actions that may reduce injury risk

5. Early identification helps guide actions that may 293 079 High
reduce injury risk

6. Biomechanics helps identify poor posture dunng 296 0.75 High
movement activities

7. Biomechanics helps identify unsafe landing 312 073 High
turning. or stopping pattems

8 Biomechanics helps recognize repeated 316 066 High
movement patterns that may cause strain

9. Biomechanics helps identify imbalance or poor 306 075 High
alignment during activity

10. Biomechanics helps identify movement habits 297 074 High
that require correction

Composite mean 3.02 046 High

Note. N = 110. 3.25-4.00 = Very High (Strongly Agree), 2.50-3.24 = High (Agree). 1.75~
2.49 = Low (Disagree); 1.00-1.74 = Very Low (Strongly Disagree)
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The identification of injury risk factors obtained a composite mean of 3.02 (SD = 0.46), interpreted as high. The respondents
agreed most that biomechanics helps recognize repeated movement patterns that may cause strain (M = 3.16) and identify unsafe
landing, turning, or stopping patterns (M = 3.12). The lowest ratings were for biomechanical assessment helping identify actions
that reduce injury risk (M = 2.83) and early identification guiding preventive action (M = 2.93). The respondents can recognize
risky movements from experience, but they place less confidence in formal assessment as a basis for preventive action. Wang et
al. (2024) stressed that understanding biomechanical mechanisms is essential in identifying musculoskeletal injury risk, and the
reviewed literature describes biomechanical screening as a means of detecting early movement dysfunction before injury occurs.
The lower ratings on assessment are consistent with the limited use of biomechanical technology, since formal screening of this
kind depends on structured evaluation.

Table 20. presents the perceived effectiveness of biomechanics in injury prevention in terms of the correction of faulty
movement patterns.

The correction of faulty movement patterns registered a composite mean of 3.02 (SD = 0.44), interpreted as high. The highest-
rated items were monitoring movement quality after corrective feedback (M = 3.11) and repeating corrected movement patterns
during practice (M = 3.08), whereas following corrective drills given by a coach (M = 2.93) and modifying technique when a
movement causes discomfort (M = 2.95) were rated lowest.

Table 20
Perceived Effectiveness of Biomechanics in Injury Prevention in Terms of

Correction of Faully Movement Patterns

Iltem M 8D Verbal
Interpretation

1.1 comect improper movement techniques when 300 073 High
errors are identified

2 Coaches, trainers, or instructors provide 304 069 High
corrective feedback on movement pattems

3 Proper biomechanics helps address harmful 300 068 High
movement habits.

4. Corrective exercises support improved 306 069 High
movement pattems

5.1 apply biomechanical feedback during training 302 072 High
or actvity sessions

6.| adjust posture after receiving movement 300 075 High
correction

7| modify technique when a movement pattern 29% 0N High
causes discomfort or strain

8.1 repeat corected mavement patterns dunng 308 073 High
practice.

9.1 follow corrective drills given by a coach, trainer. 293 073 High
or instructor.

10. | monitor moyement quality after receiving 3N 077 High
corrective feedback

Composite mean 302 044 High

Nofe. N =110. 3.25-4.00 = Very High (Strongly Agree); 2.50-3.24 = High (Agree); 1.75-
249 = Low (Disagree): 1.00-1.74 = Very Low (Strongly Disagree)

The respondents are attentive to their movement once corrected, but adherence to structured corrective drills and self-
initiated adjustment in response to discomfort are weaker. Weir (2024) highlighted movement retraining that targets landing
mechanics, trunk stability, and lower-limb alignment as essential to restoring proper mechanics, and such retraining depends on
consistent engagement with corrective drills. Motor Learning Theory explains that corrected patterns are retained only through
repeated practice with feedback (Schmidt, 1975), which makes the lower adherence to corrective drills an important
consideration.
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Table 21. presents the perceived effectiveness of biomechanics in injury prevention in terms of the reduction of overuse
injuries.

Table 21
Perceived Effectiveness of Biomechanics in Injury Prevention in Terms of
Reduction of Overuse Injuries

ltem M SD Verbal
Interpretation

1. Proper biomechanics helps manage repetitive 303 070 High
stress dunng activity

2._Effident movement decreases unnecessary 2% 073 High
body strain

3 Proper training techniques help reduce risk 300 069 High
factors related to overuse injunes

4 Biomechanical principles help manage training 283 084 High
loads

5 Applying biomechanics supports safer traning or - 304 066 High
physical activity.

6. Biomechanics helps identify repeated 305 076 High
movements that may cause overuse strain

7. Biomechanics helps guide proper rest, pacing, 282 078 High
of recovery dunng training

8. Biomechanics helps adjust technique to reduce 294 077 High
repeated stress on joints or muscles

9 Biomechanics helps mondor fatigue that may 305 075 High
affect movement quality

10. Biomechanics helps support safer repetitionof 298 077 High
skills during training

Composite mean 296 054 High

R R b e

The reduction of overuse injuries obtained a composite mean of 2.96 (SD = 0.54), interpreted as high, and was the lowest of
the injury prevention sub-variables. The respondents agreed most that biomechanics helps monitor fatigue that may affect
movement quality (M = 3.05) and identify repeated movements that may cause overuse strain (M = 3.05). The lowest ratings were
for guiding proper rest, pacing, or recovery (M = 2.82) and managing training loads (M = 2.83). Load and recovery management
thus emerges as the weakest link in the respondents' injury prevention practice. Rebelo et al. (2023) reported that wearable
technologies and force platforms are used precisely to assess workload, fatigue, and injury risk, and Vancini et al. (2024)
emphasized that biomechanical monitoring ensures training loads remain appropriate. McSweeney et al. (2021) further identified
overuse injury as a particular concern among young athletes. Given the low use of such technology among the respondents, it is
understandable that load management is the area where biomechanics is perceived as least effective.

Table 22. summarizes the composite means of the three sub-variables of the perceived effectiveness of biomechanics in injury

prevention.

Table 22

Summary of the Perceived Effectiveness of Biomechanics in Injury

Prevention
Sub-vanable M SD Verbal Rank

Interpretation

Identification of Injury Risk Factors 3.02 0.46 High 1
Correction of Faulty Movement 3.02 044 High 2
Patterns
Reduction of Overuse Injunes 2.96 054 High 3
Overall 3.00 0.40 High

Note. N = 110. 3.25-4.00 = Very High (Strongly Agree); 2.50-3.24 = High (Agree); 1.75-
249 = Low (Disagree); 1.00-1.74 = Very Low (Strongly Disagree)

The overall perceived effectiveness of biomechanics in injury prevention was high (M =3.00, SD = 0.40). Identification of injury
risk factors and correction of faulty movement patterns shared the same composite mean (M = 3.02) and ranked first and second,
while reduction of overuse injuries ranked last (M = 2.96). Although high, injury prevention was rated below performance
contribution (M = 3.14), which suggests that the respondents associate biomechanics more readily with performing well than with
staying injury-free. Penichet-Tomas (2024) and Wang et al. (2024) positioned injury prevention as one of the central applications
of biomechanics, so the lower standing of this variable signals that its preventive value is not yet as fully recognized by the
respondents as its performance value.

SUMMARY OF FINDINGS

The study examined the application of biomechanical principles, the perceived contribution of biomechanics to sports
performance, and the perceived effectiveness of biomechanics in injury prevention among 110 student-athletes of the University
of Makati, using an explanatory sequential mixed-methods design. A validated four-point questionnaire was administered in the
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guantitative phase, and in-depth interviews with twelve purposively selected participants were conducted in the qualitative phase

to explain the statistical results.

Based on the integrated findings, the following conclusions are drawn.

1.

Biomechanics is applied as coached technique rather than as applied science. The student-athletes apply biomechanical
principles at a high level, but mainly through correct form taught and drilled by coaches. The scientific basis of movement
and the tools for measuring it remain largely outside everyday training, which is why technique is strong and the use of
technology is low.

Visible feedback is the mechanism that links exposure to benefit. The null hypothesis of no significant difference is
rejected for prior exposure to biomechanics training in the application of biomechanical principles and in the perceived
contribution to sports performance, and it is not rejected for the other profile variables. Athletes who have seen their
own movement analyzed apply biomechanics more and value it more, whereas knowledge without feedback and years
of experience alone do not make the same difference.

The barrier is structural and instructional, not attitudinal. Athletes value biomechanics and are willing to use it. What
limits its application is limited practice time, a high athlete-to-coach ratio, general rather than specific correction, and
the absence of guidance in using available technology.

Injury prevention is practiced reactively, and overuse is its blind spot. The null hypothesis of no significant difference in
the perceived effectiveness in injury prevention is not rejected for any profile variable. Prevention is recognized less
readily than performance because its benefits are less visible, risk is detected mostly after the fact, and load, recovery,
and pain go largely unmanaged.

Performance and protection are outcomes of the same corrected movement. The null hypothesis of no significant
relationship is rejected. The application of biomechanics, its perceived contribution to performance, and its perceived
effectiveness in injury prevention rise together, and athletes experience well-executed movement as serving both
performance and safety.

Taken together, these conclusions indicate that the most direct way to strengthen the application of biomechanics in the

respondents' setting is to make movement visible through guided, low-cost feedback, to build load and recovery management

into training, and to give coaches the time and support to deliver specific correction.

In light of the conclusions, the following recommendations are offered.

Theory

1.

Researchers and educators may use the integrated view proposed in Chapter 5, in which the environment shapes access
to visible feedback, feedback shapes motor learning, and corrected movement serves both performance and protection,
as a framework for studying biomechanics in school and community sport.

Applications of Motor Learning Theory in sport may distinguish more clearly between exposure that provides knowledge
and exposure that provides feedback on the learner's own movement, since only the latter was associated with higher
application and perceived benefit.

Applications of Dynamic Systems Theory may treat program resources, including time, staffing, technology, and
scheduling, as environmental constraints that shape movement as much as individual characteristics do.

Kinetic Chain Theory may be used to frame injury prevention and performance as joint outcomes in athlete education,
given the strong relationship between the two found in this study.
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Figure 2. MOVE SMART Strategic Framework
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