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Abstract. This study aimed to investigate the effectiveness of feedback based on kinematic models in improving
students’ performance in selected fencing skills. A post-test-only experimental design involving experimental and
control groups was employed. The study population consisted of 33 third-year female students at the Faculty of
Physical Education and Sports Sciences, University of Anbar, during the 2025-2026 academic year. Twenty
students were randomly selected and assigned to an experimental group (n = 10) and a control group (n = 10).
The intervention was conducted from Wednesday, 11 March 2026, to Wednesday, 29 April 2026, over eight
weeks, with one instructional unit per week. The results indicated that the experimental group outperformed the
control group in both fencing skills. For the first skill, the experimental group achieved a mean score of 6.513,
compared with 5.946 for the control group, with a calculated t-value of 4.483. For the second skill, the
experimental group obtained a mean score of 7.140, compared with 6.280 for the control group, with a calculated
t-value of 5.519. Both calculated t-values exceeded the tabulated t-value of 2.048, indicating statistically
significant differences in favour of the experimental group at the 0.05 significance level. These findings suggest
that feedback based on kinematic models can enhance students’ acquisition of selected fencing skills. Therefore,
the study recommends incorporating kinematic-model-based feedback into fencing instruction, particularly during
the foundational stages of motor-skill learning.
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1. INTRODUCTION

Change within educational practice have close connection with progress within
psychology, education, and motor science. These new developments also alter way how sports
skill get teach. Physical education at present moment involves far more than merely executing
physical activity, since it also attempt for construct motor capacity together alongside cognitive
as well as educational growth. For this reason, teaching approach increasingly consider both
learner and characteristic of skill. Feedback has important place within this process because
student need information about their performance for understand what they do correctly and
what need for change. Feedback can help with error correction, but it can also keep student
motivate and help them pay attention toward most important part of movement (Wisniewski et
al., 2020). Study about augmented feedback also suggest that its effect can change depending
on feedback type, task difficulty, and learner characteristic (Petancevski et al., 2022). Digital
visual feedback give another way for learner see how their movement being perform and make
adjustment based on that information (Hegi et al., 2023). Movement model work within related
way because picture or video can show correct form and sequence of action. Student can watch
model, try for compare it with their own movement, notice difference, and use these difference
for correct next attempt. Previous experimental work also support visual demonstration and
augmented visual feedback for complex motor skill, although benefit do not always become
same for every task or feedback condition (Miyamoto et al., 2023; Ziv & Odem, 2024; Naser,
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2026).These idea become especially relevant within fencing because good performance require
technical skill, tactical decision, coordination, and accurate movement when trying for score a
touch (Manan et al., 2024). As fencing continue for develop within international competition
and Olympic Games, there also become need for teaching method that can deal with difficulty
within learning technical skill (Hammad, 2021). Conventional instruction may not always give
each student enough individual feedback or clear visual example of difficult movement.
Research within sports learning increasingly examine video feedback and other visual method
because they allow learner for watch movement, check their own performance, and recognize
part that still need improvement. Adams et al. (2025), for example, examine different
instructional guidance method use with video feedback within physical education and their
effect on sports-skill acquisition and retention. Ghanim (2025) also find that augmented visual
feedback help female university student learn back handspring. Although these study do not
focus on fencing, they give reason for examine whether feedback based on kinematic model
can also help student learn particular fencing technique.

During practical fencing class at university level, researcher observe that student have
problem when performing some skill, especially lunge and indirect attack (disengagement).
One possible reason become that student do not always get enough chance for see correct
movement, compare their own execution with it, and receive feedback about their specific
mistake. Visual feedback already become examine within different sport, but its use for these
particular fencing technique still need further examination. Therefore, study investigate use of
feedback based on kinematic model for chosen fencing skill among third-year female student
at College of Physical Education and Sports Sciences, University of Anbar, within 2025-2026
academic year. Experimental group receive feedback based on kinematic model, while control
group follow conventional instruction. Main question become: Does feedback based on
kinematic model improve learning of chosen fencing skill? Researcher expect significant
difference between post-test result of two group. Study have limitation toward third-year
female student within morning-study programme at College of Physical Education and Sports
Sciences, University of Anbar, during 2025-2026 academic year. Experimental period run
from 1 March until 10 May 2026, and all procedure take place within fencing hall of same
college. Previous evidence also give support toward role of feedback within motor learning.
Han et al. (2025), through updated trial sequential meta-analysis, examine how feedback affect
learning of motor skill within physical education. Their finding suggest that feedback can
support both simple and complex motor-skill acquisition, although they also state that more

evidence become need for confirm strength of this effect. This give theoretical reason for using
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structured feedback when student need for recognize mistake and improve way they perform
movement. Feedback can become useful, but it do not always work within same way under
every condition. Its usefulness may depend on when it give, how information present, as well
whether it directly relate toward skill being learn. Giving too much information at one time
may also make it harder for student for recognize which part of their movement need attention.
For this reason, feedback based on kinematic model become worth for examine. It can provide
information about movement itself together with help student understand what need for change
during practice.

Digital tool have create more way for teacher for provide information about student
performance. Miller & Wagner (2025) review use of digital tool for formative assessment
within physical education as well as discuss their potential for support continuous feedback,
student involvement, and more independent learning (Hartini et al., 2026). Their review also
explain that technology alone do not become enough, since it still need for use within suitable
teaching plan. Within fencing, kinematic model can provide visual reference for body position,
movement direction, as well as sequence of technical action. These detail may become
especially useful when skill need for perform quickly and with good coordination. Even so,
actual learning benefit of these model need for test with particular skill as well as student,
including female university student involve within present study.

Malawski (2022) examine mixed-reality system for fencing weapon practice, making
this study closely relate toward present topic. System provide real-time visual feedback by
comparing fencer action with record movement model as well as displaying visual cue for
technical correction. Finding suggest that novice fencer could perform practice exercise more
correctly when using technology. However, system rely on mixed reality for weapon training,
while present study use kinematic model as part of instructional intervention for lunge and
indirect attack among female university student. Skill, teaching setup, as well as participant
therefore were not exactly same. It remain necessary for examine whether feedback based on
model can also improve these specific fencing skill under condition use within present study.

Although previous studies have highlighted the potential of feedback, visual
demonstrations, and movement models to enhance sports-skill learning, they differ in terms of
the sports investigated, instructional technologies employed, feedback delivery methods, and
outcome measures. In particular, visual feedback in previous research has not necessarily
involved the systematic use of kinematic models to guide the acquisition of specific fencing
techniques. The present study addresses this gap by examining the effectiveness of kinematic-

model-based feedback in learning two specific fencing skills: the lunge and the indirect attack
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(disengagement). Its contextual novelty lies in the application of this instructional approach to
third-year female students at the College of Physical Education and Sports Sciences, University
of Anbar, a population and learning context that warrant specific empirical investigation. Using
a post-test-only experimental design, the study compared an experimental group receiving
feedback based on kinematic models with a control group receiving conventional instruction.
Unlike approaches that employ visual demonstrations primarily as general instructional aids,
the intervention focused on using kinematic movement models to provide students with a
clearer reference for understanding and executing the technical components of the selected
fencing skills. Accordingly, the study hypothesized that statistically significant differences
would exist between the experimental and control groups in post-test performance on both the
lunge and the indirect attack (disengagement), with the experimental group achieving
significantly higher scores than the control group. This hypothesis enables the study to evaluate
the specific contribution of kinematic-model-based feedback within a defined fencing-learning
context without assuming that visual feedback produces equivalent effects across all sports,
instructional approaches, or learner populations.

Main new aspect of study do not become general idea of feedback or visual model, but
how these element were apply toward two chosen fencing skill within university teaching
setting. Earlier study examine digital visual feedback within athletics (Mddinger et al., 2024),
visual feedback within badminton (Suh & Jeong, 2025), and mixed-reality feedback for fencing
weapon practice (Malawski, 2022) . Present work instead examine structured feedback based
on kinematic model for lunge and indirect attack among third-year female student and compare
it with conventional instruction. Therefore, its contribution relate toward this specific
combination of teaching approach, fencing technique, and participant group. It should not
understand as claim that previous study never examine feedback or movement model within

fencing.

2. THEORETICAL REVIEW

Student cannot improve motor skill only by repeating movement without knowing how
well they perform it. Feedback give information about movement quality, accuracy, and
effectiveness, which allow learner for notice difference between what they actually do and what
they expected for do. Within physical education, this information can support correction and
gradual skill development. Feedback can come from learner own sense, know as intrinsic
feedback, or from outside source such as teacher, coach, or technology, know as augmented

feedback. This distinction become important inside of fencing because skill require speed,
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balance, coordination, timing, plus precision at same time. Utility concerning feedback also get
influence by way of how clear plus relevant it turn, when it supply, how frequently it supply,
learner experience level, plus task difficulty (Mandiangan et al., 2026).

Kinematic model present movement by focus on feature that can observe or measure,
such as body position, joint angle, movement path, velocity, acceleration, and coordination
between body part over time. Inside of teaching, these model can present through live
demonstration, photograph, slow-motion video, or other form concerning visual movement
analysis. Student can see how different phase concerning skill connect instead concerning
depending only upon verbal explanation (Khairani et al., 2024). When they compare their own
performance alongside reference model, difference inside of posture, timing, distance, plus
movement direction may become easier for notice. Modinger et al. (2024) describe video-based
visual feedback as promising technique inside concerning physical education, special when
student get instruct upon how for comprehend information rather than merely watching
demonstration.

Fencing turn into sport where multiple movement frequently require for occur together.
Footwork, weapon-arm action, balance control, distance, plus attack timing all need for
coordinate during performance execution. When executing lunge, weapon arm plus advancing
leg must function alongside each other while body remain balance as well as correct attacking
distance remain maintain. Indirect attack, or disengagement, demand weapon for shift around
opponent blade while hand, arm, plus body adjust toward fresh attacking direction. These
movement can turn tough for novice for comprehend through spoken instruction alone.
Kinematic model may assist inside concerning making technical detail more visible. Varesco
et al. (2024) also debate connection between attention, attack accuracy, as well as movement
velocity inside concerning fencing, backing requirement for teaching strategy that consider
both movement quality plus outcome effectiveness concerning final action.

Displaying student movement model do not automatically signify they will acquire skill
correctly. Manner how feedback get arrange during practice session also matter. Lesson can
start alongside demonstration concerning proper movement, follow by way of student personal
attempt. Following that, teacher can point out critical error, allowing student for compare
performance alongside model plus try again. This process can repeat as student gradually
improve. Amount and timing of feedback still need for fit learner, difficulty of skill, and
purpose of lesson. Petancevski et al. (2022), within systematic review, find that augmented
feedback can support motor performance and learning across different gross motor and sport-

specific skill. However, best frequency, timing, and duration of feedback were not fully
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establish. Present study therefore examine whether kinematic model combine with structured
feedback can help student recognise mistake as well as develop more accurate movement
pattern. Comparison between two group become necessary for assess whether this approach
produce better learning outcome.

3. METHODOLOGY

The experimental method was employed to examine the effect of feedback based on
kinematic models on the acquisition of selected fencing skills. The study adopted a post-test-
only design involving experimental and control groups. Twenty third-year female students
from the College of Physical Education and Sports Sciences, University of Anbar, were
selected and assigned to the two groups, with 10 students in each group. The experimental
group received instruction incorporating feedback based on kinematic models, whereas the
control group received conventional instruction. The intervention was conducted over eight
weeks, with one instructional unit per week. Following the intervention, both groups completed
the same post-tests assessing performance in the lunge and indirect attack (disengagement),
using consistent testing procedures and assessment criteria to facilitate comparisons between
groups. Because the design did not include a pre-test, initial equivalence between the groups
could not be established directly through baseline performance measurements. Therefore, the
method of group allocation and any available information on participants’ previous fencing
experience and skill levels should be considered when interpreting the findings. To minimize
measurement bias, the same test protocols, performance criteria, and testing conditions should
be applied to both groups, preferably with an assessor who is unaware of group membership.
These methodological considerations are important for evaluating whether differences in post-
test performance can reasonably be attributed to the instructional intervention. The design is
consistent with research investigating the contribution of technology-supported feedback to
sports-skill acquisition, while recognizing the limitations of drawing causal conclusions when
baseline equivalence and potential sources of bias have not been fully established.(Hammad et
al., 2025). However, study do not use pre-test measurement, so finding show difference after
intervention rather than definite improvement from measured baseline.

Research population consist 33 third-year female student enrol within morning-study
programme at College of Physical Education and Sports Sciences, University of Anbar, during
2025-2026 academic year. From this population, 20 student were choose randomly through
drawing-lot procedure. Chosen student were then divide into two group, with 10 student within

experimental group and another 10 within control group. Sample represent 60.60% of total
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population. This sample size permit researcher for compare two instructional condition,
although relatively small quantity concerning candidate require for get consider when
interpreting finding plus applying them toward other group concerning fencing student.
Equipment, Tools, and Data Collection Methods

Various equipment plus data collection instrument were prepare for research work.
These include Sabar testing apparatus, projection screen, optical laser unit, foil fencing
weapon, plus measuring tape. Data was also collect from Arabic plus international literature,
direct observation, testing plus measurement task, plus form for recording test result. Every
source serve distinct purpose during research procedure. Reference supply theoretical
knowledge, while observation assist researcher for examine how student execute skill. Testing
plus measurement were apply for obtain performance mark, plus recording sheet keep outcome
arrange for subsequent analysis. Equipment together alongside procedure were prepare
beforehand so performance concerning both group could get evaluate under matching
condition.

Tests Used in the Study

Lunge accuracy was assessed using the Lunge Accuracy Test. The equipment consisted
of a Sabar testing apparatus, a fencing foil, and a metric measuring tape. At the beginning of
the test, each participant stood behind a marked starting line, facing the testing apparatus at a
distance of 2 metres. Upon receiving the signal, the participant performed a lunge towards the
target area, which consisted of four circles, each measuring 8 cm in diameter. After completing
the movement, the participant was required to return to the designated starting position and
assume the ready stance before commencing the next attempt. Each participant performed a
total of 10 attempts. According to the original scoring procedure, each successful attempt was
awarded 3 points, whereas an unsuccessful attempt received 0 points, resulting in a maximum
possible score of 30 and a minimum score of 0. An attempt was considered unsuccessful if the
participant failed to return to the prescribed starting stance. All scores were recorded on a
standardized assessment sheet to facilitate subsequent comparisons between the experimental
and control groups. Higher scores indicated greater lunge accuracy and more consistent
performance in accordance with the test's scoring criteria.

To ensure methodological rigour, the validity and reliability of the testing instrument
and scoring procedure should be established and reported. Content validity may be assessed
through expert evaluation by qualified fencing coaches or specialists in fencing instruction and
sports measurement. Test—retest reliability or inter-rater reliability may be used, where

appropriate, to determine the consistency of scores across repeated assessments or different
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assessors. The testing conditions, target dimensions, execution instructions, and scoring criteria
should be standardized for all participants. The specific validity and reliability procedures,
including any relevant coefficients, should be reported based on the procedures actually
conducted in the study.

Figure 1. lllustration of the Lunge Test.

Indirect Attack Test (Disengagement)

Secondary test evaluate Indirect Attack Test, also label Disengagement Test. This test
was apply for evaluate how accurately student could alter direction concerning attacking action
while executing technique inside concerning foil fencing. Matching basic setup was apply,
including Sabar testing apparatus, foil, plus metric measuring tape. Candidate start behind
marked line, 2 metre away from testing unit. Upon signal, she execute indirect attack by way
of shifting direction concerning attack toward target. Four circle, each 8 centimetre inside
concerning diameter, were draw upon target board. Following every attempt, candidate return
toward starting line plus gain ready posture. Ten attempt were complete. If student do not return
toward designate starting position, attempt was count as unsuccessful. Each successful attack
receive 3 point, producing maximum score of 30 and minimum of 0. Higher score represent
better accuracy when performing indirect attack. Score were then record for comparison

between experimental and control group.

Figure 2. Illustration of the Indirect Attack (Disengagement) Test.
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Field Research Procedures

Before main experiment, pilot experiment was carry out on Monday, 2 March 2026, at
11:00 a.m. within fencing hall of College of Physical Education and Sports Sciences,
University of Anbar. Several female student who were not part of main sample take part.
Purpose was for check whether test could carry out properly, estimate time need for testing,
find possible problem within procedure, and prepare assistant research team for administering
test and recording score. This preliminary activity help researcher make sure that testing
process become practical and could perform within organize manner during main study.
Main Experiment

Intervention with main sample start on Wednesday, 11 March 2026 and finish on
Wednesday, 29 April 2026. There were eight instructional unit, with one unit conduct each
week. Sixteen drill associated toward two chosen skill, lunge plus indirect attack, were insert
inside concerning practical section concerning main part. Every teaching unit get split into
three section. Warm-up section last 20 minute, main section last 60 minute, plus final section
last 10 minute.

Every instructional unit start alongside 20-minute warm-up section involving general
plus specific physical preparation. Main section last 60 minute plus include both instruction
plus practical drill. During teaching phase, researcher explain technique plus display visual
movement model. Essential detail, including arm plus hand position, body balance, plus
footwork, were clarify through demonstration. Student get ask for inspect movement carefully
plus subsequently repeat it by themself. During practical stage, they perform exercise and
receive immediate feedback after their attempt. Correction mainly focus on error that have
greatest effect toward accuracy. Researcher could also present visual model again so student
could compare expect movement with their own performance. They then repeat exercise while
trying for apply correction. Final 10 minute were use for recreational game as well as cool-
down activity, completing 90-minute instructional unit.

Post-Tests

Post-test were carry out after intervention upon Sunday, 3 May 2026, at 10:00 a.m.
inside concerning fencing hall at College concerning Physical Education plus Sports Sciences,
University concerning Anbar. Both group complete same two test. Lunge Accuracy Test was
conduct first, follow by way of Indirect Attack Test. Testing procedure remain same for
experimental plus control group so their post-intervention performance could compare under

consistent condition.
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Statistical Methods

The collected data were processed and analyzed using the Statistical Package for the
Social Sciences (SPSS). Descriptive statistics, including means and standard deviations, were
calculated to summarize the post-test performance of the experimental and control groups. An
independent-samples t-test was used to determine whether statistically significant differences
existed between the two groups in their post-test scores for the selected fencing skills. Before
conducting the t-test, the normality of the score distributions was assessed using the Shapiro—
Wilk test, while the homogeneity of variances was examined using Levene’s test. The
assumptions were evaluated at a significance level of 0.05. When the assumptions of the
conventional independent-samples t-test were satisfied, the equal-variances-assumed results
were interpreted; otherwise, Welch’s t-test was considered, as appropriate. The results were
reported using the calculated t-statistic, degrees of freedom (df), exact p-value, mean
difference, and, where available, the 95% confidence interval. Statistical significance was
established at p < 0.05. All statistical decisions were based on the actual SPSS output to ensure
transparency and reproducibility.

Some methodological detail still need for clarify before study get present inside
concerning final form. Arabic source describe eight instructional unit deliver at one unit per
week between 11 March to 29 April 2026. It also refer toward 16 exercise for two chosen skill.
It should confirm whether 16 exercise were distribute across all eight unit or whether each unit
contain 16 exercise. These become different arrangement along with how it could affect how
intervention get describe. Another issue concern source wording, which refer toward
movement demonstration as "free throw." Since study focus upon fencing, this expression may
become terminology error. English version should refer toward relevant fencing movement

model, provided that this interpretation get confirm against original source.

4. RESULT AND DISCUSSION
Table 1. Comparison of Post-Test Results Between the Control and Experimental Groups for
the Lunge and Indirect Attack Skills.

No. skill unit  controlgroup g Experimental oy oo atedt s,
Mean group Mean

1 Lunge accuracy  Points 6.70 1.33 8.00 0.81 2.62 0.01

2 Indirect attack Points 5.80 1.03 7.30 1.15 3.05 0.00

(disengagement)
Critical t value was reported having a 2.101 point at 0.05 significance level. There were

10 student inside concerning each group. Mean refer toward arithmetic mean, SD refer toward

standard deviation, plus Sig. refer toward significance value.
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Post-test outcome inside concerning Table 1 display higher mean mark for experimental
group inside concerning both skill. For lunge accuracy test, experimental group secure mean
concerning 8.00 (SD = 0.81), while control group record 6.70 (SD = 1.33). Calculated t-value
become 2.62, exceeding critical value concerning 2.101. This indicate statistically significant
difference at 0.05 level, assuming reported test as well as its degree concerning freedom
become correct. Matching trend appear inside concerning indirect attack test. Experimental
group obtain mean mark concerning 7.30 (SD = 1.15), compare alongside 5.80 (SD = 1.03)
inside concerning control group. Its t-value concerning 3.05 also become higher than 2.101.
Reported result therefore indicate better post-test performance by way of experimental group
inside concerning both chosen skill following instructional intervention.

One possible explanation for higher score become way feedback based upon model was
use during practice. Student were not only tell whether their performance become correct or
incorrect. They also receive visual reference showing how movement should perform. This
give them chance for compare their own execution alongside intended movement pattern as
well as recognise technical difference. For example, they could pay closer attention toward
body position, balance, footwork, plus attack direction. When specific correction were follow
by way of another attempt, student could immediately try for apply information they receive.
Repeating this process may have help them understand movement more clearly plus perform
them alongside better accuracy by way concerning end concerning instructional period.

Niznikowski et al. (2025) report finding that become relevant toward use of feedback
during technical-skill learning. Their study find that feedback direct toward important technical
element produce better learning outcome than feedback trying for address every error within
complex gymnastic skill. This suggest that student may benefit more when they know which
part of movement need most attention instead of receiving too many correction at once. Suh &
Jeong (2025) also report that quantitative visual feedback improve performance accuracy and
movement coordination within badminton striking. Although badminton and fencing involve
different action, general principle remain relevant toward both sport. Within each case, student
receive specific information about their performance and can use it for adjust movement during
later attempt.

Fencing also place considerable demand upon attention plus ability for process visual
information. Varesco et al. (2024) find that trained fencer perform better than novice fencer
inside concerning attack accuracy as well as execution speed, highlighting importance
concerning visual-spatial attention plus technical experience. Inside concerning present

intervention, student receive visual demonstration along with immediate corrective
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information. This may have help them pay closer attention toward movement detail that
become important for accurate execution. Such guidance could become particularly useful
during indirect attack because student need for change weapon direction while maintaining
coordination plus directing attack toward target. Visual model may have make these movement
requirement easier for recognise, although present result do not establish which specific aspect
concerning feedback contribute most toward improvement.

Higher post-test score provide support for using kinematic model together with
corrective feedback within fencing instruction, but some limitation need for consider. Only 20
student participate, and study use post-test-only design. Because no pre-test was conduct, it do
not become possible for confirm directly that two group have exactly same skill level before
intervention, even though participant were select randomly and divide into group. There was
also no delayed test for determine whether observed difference remain after teaching period
end. Future study could include larger sample, pre-test, and retention test. These addition would
provide stronger evidence about student starting ability, their progress during instruction,

together with whether effect of feedback based on model continue over time.

5. CONCLUSIONS AND RECOMMENDATIONS

Finding suggest that feedback based on kinematic model may become useful when
teaching lunge and indirect attack, also know as disengagement, within fencing. Experimental
group got higher post-test score than control group within both skill. By combining visual
demonstration, comparison with intended movement, corrective information, as well as
repeated practice, student develop clear understanding of technique along with improvement
upon their practice. This approach may therefore help student coordinate movement as well as
performing skill more accurately during learning process. Result provide practical support for
including kinematic model and structured feedback within teaching of basic fencing skill.
However, small sample & post-test-only design need further study to determine how consistent
these benefit occur together alongside whether they still remain over time.
Recommendations

Feedback based on kinematic models should be incorporated into fencing-skill
instruction, particularly for students who are still in the early stages of learning basic motor
skills. Teachers are encouraged to make greater use of modern instructional media, including
video demonstrations, live demonstrations, and ideal movement models, to provide students

with clearer references and a better understanding of correct movement techniques during
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motor-skill practice. The integration of these instructional approaches is expected to support
more effective learning and improve students' ability to perform fencing skills accurately.
Furthermore, the effectiveness of feedback based on kinematic models should be
examined among learners from different age groups to determine whether this approach
produces different outcomes across various stages of motor learning and skill development.
Future studies are also recommended to investigate the application of kinematic model-based
feedback to other fencing techniques and skills in different sports. Such research would help
determine the broader applicability of this instructional approach and provide additional

evidence regarding its effectiveness in supporting motor-skill acquisition and development.
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