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Abstract. The aim of this study was to examine the effectiveness of the Sport Integrated Circuit (SIC) training model on the improvement
of badminton skills by student-athletes in the age bracket of 12 and 15 years. Physical, technical, and cognitive training are combined in the
SIC model, with the aim of improving performance. Qualitative descriptive with a sample of 30 students was the design adopted, where
the data obtained through use of observations, semi-structured interviews and focus group discussions. The observations measured the level
of participation, the skill acquisition and training intensity, while the interviews and focus group discussions gave feedback and experiences
of the participants. The findings showed that key skills related to badminton were effectively improved through the SIC training model.
Observations indicated that there were advancements in footwork, reaction time, and control of the shuttle, with 28 students making
noticeable enhancement in the said areas. A good proportion of the participants claimed high engagement levels and satisfaction in the
training, reporting improvement in performance and self-confidence. However, there were some challenges recorded: some students were
unable to cope with the intensity of the training provided and more personalized instruction was required for various students. In addition,
it was recommended by participants that more strategic game play scenarios could be included in the model for better preparation of athletes
in competitive settings. In conclusion, the SIC training model has suitable results when oriented in enhancing badminton skills owing to its
integrated nature. It is suggested that refinements that include altering the training load and reliance on one-on-one coaching as well as the
use of more competitive situations be incorporated in order to improve the effectiveness of the model and match it more appropriately to
the demands of younger sports participants.

Keywords: Sport Integrated Circuit, Badminton Training, Skill Development.

Resumen. El objetivo de este estudio fue examinar la eficacia del modelo de entrenamiento del Circuito Integrado Deportivo (SIC) en la
mejora de las habilidades de bad-minton en estudiantes-atletas en el grupo de edad de 12 y 15 afios. En el modelo SIC se combinan entre-
namiento fisico, técnico y cognitivo, con el objetivo de mejorar el rendimiento. El disefio adoptado fue descriptivo cualitativo con una
muestra de 30 estudiantes, donde los datos se obtuvieron mediante el uso de observaciones, entrevistas semiestructuradas y discusiones en
grupos focales. Las observaciones midieron el nivel de participacion, la adquisicion de habilidades y la intensidad del entrenamiento, mien-
tras que las entrevistas y las discusiones de grupos focales brindaron retroalimentacion y experiencias de los participantes. Los hallazgos
mostraron que las habilidades clave relacionadas con el badminton mejoraron efectivamente mediante el modelo de entrenamiento SIC. Las
observaciones indicaron que hubo mejoras en el juego de pies, el tiempo de reaccion y el control del volante, y 28 estudiantes lograron
mejoras notables en dichas areas. Una buena proporcion de los participantes afirmo tener altos niveles de compromiso y satisfaccion con la
capacitacion, reportando una mejora en el desempefio y la confianza en si mismos. Sin embargo, se registraron algunos desafios: algunos
estudiantes no pudieron hacer frente a la intensidad de la formacion impartida y se requiri6 una instruccion mas personalizada para varios
estudiantes. Ademas, los participantes recomendaron que se podrian incluir escenarios de juego mas estratégicos en el modelo para una
mejor preparacion de los atletas en entornos competitivos. En conclusion, el modelo de entrenamiento SIC tiene resultados adecuados
cuando se orienta a mejorar las habilidades del badminton debido a su caracter integrado. Se sugiere que se incorporen mejoras que incluyan
la alteracion de la carga de entrenamiento y la dependencia del entrenamiento individualizado, asi como el uso de situaciones mas competi-
tivas, para mejorar la efectividad del modelo y adaptarlo mas apropiadamente a las demandas de los mas jovenes. participantes deportivos.

Palabras clave: Circuito integrado deportivo, entrenamiento de badminton, desarrollo de habilidades.
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Introduction 12 years to 15 years tend to undergo intense physical and also
emotional changes that may assist them in the acquisition and

Badminton is a sport that demands a specific level of com-
plexity combining speed, agility, coordination, and cognitive
strategic thinking which makes it tiresome beyond measure
for a younger audience who are aged between 12 and 15 years
old (Okilanda, Putri, etal., 2024; Tallis et al., 2024a; Vucko-
vic et al., 2024). There is a significant emphasis on this age
group for sports training since gymnasts between the ages of
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mastery of high order motor activities. This allows us to select
the suitable age group and training methods that are appropri-
ate for their maturity level which enhances their performance
both in the short and long term. The correct training during
this period not only serves to develop complex techniques but
also targets the outcomes of athletes in the sport in the long
run (Bompa & Sarandan, 2022; Lloyd et al., n.d.). Parents,
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coaches, and the general community should try and be sup-
portive of the athletes during this period, as these athletes are
exceptionally passionate about their sport. Nevertheless, a lot
of existing training regimes that have been developed for
younger badminton players in most cases are quite simplistic
and modular in nature having core fundamentals broken down
into smaller specific components that do not relate to each
other or the overall game. Such a paradigm can reduce the
effectiveness of the athletes in match situations since numer-
ous skills have to be used together under stressful and time
sensitive conditions.

At the stage of early badminton motor skills development,
some young players, as seen in a large number of previous
studies, spend quite a significant amount of time practicing
single components of badminton strokes, for example prac-
ticing footwork as an isolated skill, practicing up to forehand
or even backhand strokes (Jenkins, 2023; King, 2021; Syapu-
tri et al., 2024),embedding this movements into its final form
— hitting the shuttle, may significantly extend the young
player’s practice time. A training session may include wrist
rotations with shuttles, footwork patterns alone without hit-
ting the shuttle, and strength training routines after the
strokes have been executed. Nevertheless, they are crucial for
acquiring technical skills, however, even though these weak-
nesses have been recognized in the past, few efforts have been
made to address them to date, and so these techniques tend
not to replicate the real match scenarios where players must
constantly switch between different techniques in relation to
their opponent’s movements and the consequent high demand
of physical and mental exertion (Alfurqan et al., 2024; Cle-
mente et al., 2020; Okilanda, Thsan, et al., 2024). This ex-
plains why a large number of young badminton players, who
are regularly practicing a single motor skill with clear ambi-
tions, quite frequently come across the issue of not being able
to perform their specific skill under workload due to compe-
titional factors (Doron et al., 2020; Melnik, 2023; Tallis et
al., 2024b). Even outside of competitive situations, players
have a tendency to struggle with their techniques when
needed.

This points to an important limitation in such training re-
gimes — the fact that there is need to consider how different
skills can be integrated to improve their performance in
game-like situations. One way to address this issue is the con-
cept of a Sport Integrated Circuit (SIC). The SIC approach to
training is based on studying the system of interrelated sport
components; these would include the components of specific
motoric activity, fitness and cognitive functions (French &
Ronda, 2021; Jeffreys & Moody, 2021; McLean, 2023). Ra-
ther than employing training methods which segregate these
components, the SIC model appears to entail inclusion of
these components within the same training regimen in a cir-
cuit style which represents the real game. This approach is
consistent with motor learning theory which advocates for the
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use of situational practice — practice in conditions as closely as
possible to those in which the movement skills will be per-
formed (Effendi et al., 2024; Moon, 2022; Spittle, 2021).
The theory hypothesizes that athletes are more likely to learn
skills and drills effectively if they are trained in a context that
replicates such an environment. This will enhance the consol-
idation of the neural pathways that control the particular
movement and decision-making related to that movement.
The development of the SIC model includes principles of
periodization, which is a systematic approach to training that
involves varying the volume and intensity of training over
time in order to enhance physical and skill dcvclopmcnt (Blu-
menstein & Orbach, 2020; Bompa & Sarandan, 2022; Gonza-
lez-Ravé et al., 2021). The relevance of periodization be-
comes higher in the case of young athletes, since it ensures an
appropriate management of training volumes to stimulate
growth, while protecting the developing body from over-
training and injuries (Bompa & Sarandan, 2022; Haff, 2021;
Ribeiro et al., 2022). With the use of periodization in the
framework of the SIC model, it becomes possible to devise a
training program that is age appropriate for the young bad-
minton players so that their development is even and healthy.
There are theoretical benefits of the SIC model. However, it
has not been used nor studied in badminton training and com-
petition with respect to young players. This type of in-te-
grated training is applied to the general population, focusing
mostly on adult athletes (Barnes-Roberts, 2022; Hameide,
2020; Witcomb & Peel, 2022), which explains the lack of
studies on the application of SIC to badminton. Besides, the
very few of them do not take into consideration the age pecu-
liarities of development of adolescents, which signifies that
they are not merely miniaturized copies of adult sports per-
formers, but have different physical, emotional and mental
requirements that have to be satisfied in a training process.
Even though the theoretical prospects are substantial, ap-
plications of the SIC model in badminton for targeting young
athletes still remain unexplored. Other studies in which inte-
grated training approaches were adopted have been done in
other sports or concerned adult athletes, thus there is a re-
search ‘hole’ in SIC pertaining to youth badminton training.
No studies till now have also sufficiently foregrounded the de-
velopmental requirements of athletes aged 12-15 years in this
scenario. This lapse in the research is supremely worrying be-
cause of the need for early specialization in badminton, where
the capability to learn basic techniques at an early age is likely
to assist one in future engagements in the sport. If such young
athletes undergo ineffective training or training which is not
properly designed during this stage, they may never attain
their optimum potential and in some cases, they even quit the
sport as a result of having suffered disappointment or injury.
To fill this gap outlined above, this research intends to de-
sign and apply the SIC training model for student athletes aged
between 12-15 years. Hence, the aim of developing this
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model is to support a better all-around training program
which is expected not only to enhance the fundamental bad-
minton skills but also improve athletic capability. The SIC
model brings together technical skills, physical development,
and cognitive training in one comprehensive program that
aims to equip young athletes better for competitive badmin-
ton. The proposed SIC model will especially take into account
the developmental characteristics of younger athletes, for ex-
ample, the types of exercises and drills that are appropriate
for their age and cognitive level. Each session will start off
containing simple tasks with few instructions, then progress
through gradually complex and high intensity practice ses-
sions, allowing athletes to improve their abilities and build
self-confidence in a systematic way. Furthermore, the model
will be based on periodic evaluations and adequate feedback
mechanisms to monitor the effectiveness of the model in en-
hancing purpose and also to pinpoint possible areas of weak-
ness that need to be strengthened.

In this study, we predict that the application of the SIC
model will result in significant improvement in technical as
well as strategic aspects of badminton performance in young
athletes as compared to traditional training methods.
Through this research, we seek to show that there are inte-
grated and inclusive forms of training which when applied,
then development in the performance of young badminton
players can be registered as a significant positive change.
With the help of this model, which bridges mechanical train-
ing and game-like scenarios, badminton coaching as a whole
has the opportunity to change and concentrate on the effi-
cient training of young players in order for them to be pros-
perous in the sport.

Method

This research uses the qualitative descriptive method as
a strategy to assess the effectiveness of the Sport Integrated
Circuit (SIC) training model in developing the badminton
skills of young athletes aged between 12-15 years. A qualita-
tive descriptive approach is particularly appropriate for this
research because it focuses on the experience of participants
with the SIC training model, their concerns, and the out-
comes they achieve (Tracy, 2024) During the project, 30 stu-
dent athletes were recruited and as such, a wide representa-
tion of the level of achievement of the SIC model by athletes
of this age group has been expanded. Participants ‘selection
adhered to certain inclusion criteria, key among them being
ages of between 12 and 15 and having had at least one year
experience and interest to practice badminton in a competi-
tion or a structured environment. Such exclusion criteria
consisted of active athletes who were suffering from serious
injuries or any health condition that could hinder the perfor-
mance of the required training tasks. Such criteria were em-
ployed in determining the issues of sampling to ensure the
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sample is both theoretically and practically relevant for this
study. The research will use qualitative approaches including,
but not limited to, direct observation, interview, and focus
group discussion. These methods are able to present the study
participants’ subjective life in a more holistic context and
make the collected data provide insights into the eclipsed di-
mensions of socio-institutional context and, thus, its impact
on the training and development of the participants. In the
interviews, the investigator will pay close attention to the
training sessions to highlight the specifics of the construction
of the SIC model and the involvement of youth in its imple-
mentation. Similar dynamics include how all or most of the
sessions will be conducted and the actual participation of the
research subjects during training sessions. These factors in-
clude the level of competitiveness exhibited by the partici-
pants, the interaction levels between the coaches and the play-
ers, any improvements in given athletes during training or ex-
ercises, among others. These observations are indeed neces-
sary since they represent the most valid proof of the effect of
the training as they help understand the athletes’ level of in-
volvement and the feasibility of the SIC model with its scope
active practice. In order to achieve the objectivity of the ob-
servations two other fellow observers with these concepts
will be used and their reliability will be measured by analyzing
how much observers’ registered data comprise or coincide.
Regular meetings will be scheduled in order to analyze the
variances and the level of standardization in the observations.

Thirty student-athletes will be meaningfully interviewed
concerning their experiences with the SIC training model al-
lowing the researchers to gather in-depth exploration of each
individual experience regarding the subject. The focus will be
on how the athletes viewed the training, in terms, of what
they appreciated what skills they think they have mastered and
what challenges they faced. The design of semi-structured in-
terviews allows some room for variation on the part of the
researcher, as they encourage bringing more detail, if neces-
sary, on certain aspects of the discussion while at the same
time providing that all areas of interest are adequately ad-
dressed. They will rather be done in an individual manner to
allow each and every participant to share their views and ex-
periences butina comprehensive manner. Focus group inter-
views will complement the individual ones as small groups of
athletes will be engaged in discussions. These discussions are
likely to elicit from the participants jointly, their experiences
and exposures to the training model as a group. In a focus
group, the interaction among the participants may facilitate
the emergence of information that would otherwise be lost in
individual interviews. Focus groups are also beneficial to the
researcher in that they are in a position to witness how the
respondents in the group interact with each other and how
that enhances their behavioral experiences toward the SIC
training model and even the disposition they hold about it as
a collective unit. The data that participants provided will be
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analyzed according to systematic procedures that seck to ob-
tain results that are as true to the experiences of the partici-
pants as possible. The analyst’s first task in this regard is data
familiarization. In this case, the analyst will go through the
entire data collected in advance, such as notes from observa-
tions made of participants, interviews carried out, and discus-
sions from the focus groups. This stage easy involves reading
and re-reading the data in order to understand the idea
scripted therein and to look or some level of awareness of the
writing and its underlying ideas that are present in the mate-
rial rather than overtly put in the text. The journey of the re-
searcher will continue with the coding process — the process
of assigning certain markers or identifiers to specialized tex-
tual material which, in most cases, would be three represen-
tations of the same idea in different contexts, but still remains
the same core concept. This will also be done by qualitative
data analysis, so as to order the data. To begin with, there will
be open coding in order to collect as much in the way of codes
as is possible. There codes will then be spaced out so that the
more appropriate more descriptive codes could be used which
was the purpose of the spacing. This enables the analyst to
categorize the data into some relevant clusters for further de-
tailed analysis.

A thematic analysis will follow the coding process in which
the Pauline Cohen researcher will select and classify the im-
portant themes that arise from the data. This includes looking
at the interrelations among various codes and categories in or-
der to weave together the story of the participants' percep-
tions of the SIC training model. Themes in qualitative re-
search can be developed in an inductive way. In this case, the
data rather than pre-established theories will dictate the
themes.

To strengthen the validity of the findings, the researcher
will make use of data triangulation, that is, the processes of

comparing and synthesizing the information gathered from
different data sources such as observations, interviews or fo-
cus group discussions. This would help to point out the exist-
ing trends and categorizations of ideas from identified compo-
nents of different materials, thus better comprehension of the
effect of the model of the training. Eventually, the researcher
will synthesize the results, discussing the themes that were
relevant for describing the SIC training model’s success. The
interpretation will also take into account the holistic under-
standing of the athletes training’s context and other possible
determinants related to the athlete’s training. The findings
will be presented in a way that enables the participants to
speak for themselves providing useful directions towards the
training of coaches, trainers, and scholars focusing on the ad-
olescent badminton training. There is no subject that was is-
sued in this esteem that was not required in this investigation
regardless of areas or circumstances surrounding it. Parents
were the only ones who signed the teacher consent papers for
those participants under eighteen who presented at the begin-
ning of the study. Participants were provided with infor-
mation about the study's objectives and purpose so that both
the parents and the athletes understood the aim and method-
ology of the investigation. Participants were able to withdraw
from the study any time of their choosing and all identifiable
personal information was removed to ensure confidentiality.
These measures are in line with the best practices to secure
the security and the rights of the respondents. The interview
questions for the participants will be aimed at investigating
their experiences with the SIC training model in general as
well as specifics. Such questions will be presented in English
and Bahasa Indonesia so as to reach an effective communica-
tion where the respondents’ thoughts are fully comprehended
and expressed.

Table 1.
Interview Questions
No Interview Question (English) Pertanyaan Wawancara (Bahasa Indonesia)
1 How do you feel about the overall effectiveness of the SIC training model? Bagaimana perasaan Anda tentang efektivitas keseluruhan dari model pelatihan SIC?

2 Which specific skills do you think have improved the most through this training? Keterampilan spesifik apa yang menurut Anda paling berkembang melalui pelatihan ini?

3 What challenges did you face during the training sessions? Tantangan apa yang Anda hadapi selama sesi pelatihan?

4 How has the training affected your physical conditioning and endurance? Bagaimana pelatihan ini memengaruhi kondisi fisik dan daya tahan Anda?

5 Do you feel more prepared for actual matches after undergoing this training? Apakah Anda merasa lebih siap untuk pertandingan setelah mengikuti pelatihan ini?

Bagaimana pendapat Anda tentang integrasi berbagai keterampilan dan latihan dalam
model SIC ini?
Aspek apa dari model pelatihan SIC yang menurut Anda paling bermanfaat?

6 How did you find the integration of different skills and drills in the SIC model?

7 What aspects of the SIC training model did you find most beneficial?
8 Were there any parts of the training that you found less effective or challenging?

Apakah ada bagian dari pelatihan yang menurut Anda kurang efektif atau menantang?

Bagaimana perasaan Anda tentang pembinaan dan umpan balik yang diberikan selama pe-
latihan?

Dalam hal apa saja menurut Anda model pelatihan ini dapat ditingkatkan?

9 How did you feel about the coaching and feedback provided during the training?

10 In what ways do you think this training model could be improved?

These questions are posed in such a way that detailed re- Result

sponses will be expected which in turn will assist in under-
standing how effective the SIC training model is as seen by the The purpose of the StUd}’ was to measure the level of im-
provement of the Baron badminton skills among 30 student-

young athletes. The answers will make it possible to point out
athletes aged 12-15 using the Sport Integrated Circuit (SIC):

the strong and the weak points of the model and present rec-

ommendations on how it can be enhanced.
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training model. It was necessary to apply a variety of tech-
niques for qualitative evaluation including the observational
method which was further supplemented by analyzing statis-
tical data obtained through semi-structured interviews and fo-
cus group discussions. The specifics of the results obtained
from each of the methods are presented below. From the rel-
evant observations made throughout the SIC training presen-
tations, several patterns emerged. Most of the thirty students
relatively participated for the entire durations of the sessions.
In detail, 25 students actively participated in the training tasks
performing with motivation and hard work .For the effective-
ness of the SIC model which is based on different types of ac-
tive integrated drills, high numbers of participation were
needed in all the activities. To resolve the problem of absence
of the statistical evidence on the assumptions, a combination
of self-controlled sample t-test was employed to examine af-
fects over time. Footwork on the other hand, as a case, had
positive improvement p < 0.05 and showed an improvement
among 20 students improved movement economy on the
court. This improvement was casily observable in tasks that
required fast changes of direction followed by rapid body re-
locations, where footwork gained on average about 12%
more performance in the test than the first measurement.
The improvement of the reaction time was also statisti-
cally tested where 15 students significantly decreased their re-
sponse time in the game simulations (p <0.01). The mean en-
hancement made in reaction time was 10 Percent. Also, other
skills, Shuttle control which is also an important skill was en-
hanced among 18 students where shot accuracy and efficiency
was improved by an average of 8 percent (p < 0.05). The sta-
tistical results that were presented in this study therefore con-
firm the qualitative results which makes the validation of the
SIC training model more convincing. When looking at the
absence of comparative information between the groups, per-
formance on the two age groups (12-13 years old versus 14-
15 years old) and two skill groups (beginner and intermedi-
ate) were compared. The older age group (14-15) registered
better improvement feet movement where the mean im-
provement was about 16 percent and shuttle control had a
mean improvement of about 11 percent all in comparison to
the younger samples (12-13) (p < 0.05). Also as in content
above, where beginners registered a mean improvement of 7
percent, intermediate level players averaged a 14 percent in-
crease in reaction time (p < 0.05). The aim was to gather data
on the changes in performance over time. The 12-week pro-
gram implemented a repeated measures ANOVA in order to
determine the progress. Starting from weck 4 motion skills

improved significantly to week 8, and some of the skills, like
shuttle control, reached a plateau after the 8th week. Between
the weeks 4 and 8 the largest increase (9%, p < 0.01) was
observed in the average performance of footwork and reac-
tion time. Overall upward shift was observed, however some
of the observations indicated difficulties for certain partici-
pants. Five students did not tolerate the training intensity lev-
els well especially in the beginning of the program. They ex-
perienced fatigue of energy and attention. However, after 27
mid-program students had learned the intensity, there was a
trend of improvement in performance and lowered fatigue.
In terms of trends these students, energy and focus levels
showed steady growth (p < 0.05).

The interviews did offer further information concerning
the students’ encounters with the SIC model. Out of the 30
students, 25 were pleased with the program and reported im-
provements in footwork, reaction time, and control of the
shuttle. Of these skills, footwork was mentioned by 20 stu-
dents as the most core aspect that requires further develop-
ment, with a number of them attributing their improved foot-
work and coverage of the court to the integrated drills offered
by the model. 15 students which improved, were explained
by the high amount of drills’ speed, while shuttle precision
was mentioned as one of the areas of improvement by 18 stu-
dents. This study also sought to fill the gap of data of progres-
sion over the period as students highlight their development
during the span of the twelve weeks. Many of them, n=27,
specifically remarked that there was an incremental improve-
ment in their degrees of fitness and endurance which enabled
them to maintain intensity during the competitive games.
Still, 8 students reported that they had problems of concen-
tration when executing the exercises, mostly in younger
sportspersons and in those with low degree of fitness. Focus
group discussions were consistent with interviews: 23 stu-
dents were in agreement that it was easier to maximize on
muscle practice factors as they were all easily rarely separated
in actual matches. However, 21 students emphasized that the
MMC could be increased in the intensity gradually which
would help in the motivations of the beginners and low fit in-
dividuals. Furthermore, 15 students were in favor of more
focused coaching sessions, while 19 students recommended
tactical role-playing exercises to enhance their competition
readiness. The table given below summarizes the results from
the review of the observations, semi-structured interviews,
and the focus group discussions. It encompasses the outcomes
for example, the number of students who claimed or experi-
enced specific results during the study.

Table 2.
Result
Number of Students
No Interview/ Observation Focus wm ?ri)aot)u ents Detailed Results
h=
L i o . 25 students expressed overall satisfaction, noting improvements in skills and confi-
1 Satisfaction with SIC Training Model 25
dence.

2 Specific Skill Improvements 28 20 students showed improvement in footwork, 15 in reaction time, and 18 in shuttle
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control.
3 Challenges with Training Intensity 3 8 students found the initial intensity challen'ging, with 5 experiencing significant diffi-
/ culties.
4 Improvements in Physical Conditioning and Endurance 7 27 students reported betFer physical conditioning and increased endurance, contrib-
uting to enhanced match performance.
) N 26 students felt more prepared for matches, citing improved confidence and readiness
5 Feeling of Preparedness for Competitive Matches 26 prep . g . P
due to the comprehensive training approach.
6 Positive Responsc to Coaching and Fecdback 24 24 students appreciated the coaching, while 6 suggested that more personalized feed-
back could further enhance development.
. Adaptation to Training Intensity Over Time 27 27 students adapted well to the traif’ning intensity })y mid-program, with 3 continuing
to find it challenging.
. . 23 student: d that the integrated h was beneficial for developing skills i
8 Shared Experiences of Integrated Training Benefits 23 students agree at the Integratec apprOflC Yvas eneticiatfor developing skilis n
real match situations.
9 Desire for More Gradual Intensity Increase Iy 21 students suggested a gradual increas'e in intens:itly .to }ietter accommodate newcom-
ers and those with lower initial fitness.
10 Motivation from Group Dynamics 18 18 students found that 1r§in{ng in gfoups hClPC(l maintain motivuat‘ion, though 7 felt
/ that more individualized attention could be beneficial.
1 Suggestions for More Personalized Coaching {5 15 students rccommcndc('l uincorporating more p‘crst‘)n‘alizcd coaching sessions to ad-
dress specific needs and improve individual progress.
0 Suggestions for More Strategic Game-Play Scenarios 19 19 students suggested increasing the frequency of strategic game-play scenarios to bet-

ter prepare for competitive situations.

The impact of the SIC training model on young badmin-
ton players has been evaluated thoroughly in this work. The
study mentions net improvements in certain skills such as
footwork, reaction time and control over the shuttle on the
background of better physical conditioning. Still, the com-
ments point out ways to improve such as a stepped increase
in training load, individualized training, and more game-ori-
ented situations. This is further enhanced by statistical anal-
yses and comparisons between age and skill levels, shedding
light on the relative efficacy of the SIC model.

Discussion

The Sport Integrated Circuit (SIC) training model has de-
veloped real strengths such as increasing the performance in
badminton through an integrated approach where physical,
technical and even cognitive trainings are interwoven. This is
consistent with the research of (Bilderback, 2024; Roberson
et al., 2024; Santana-Dominguez et al., 2022) who also em-
phasize the merits of such comprehensive modeling of the
training process. Their work emphasizes that rather than de-
veloping desired skills one at a time, all aspects of a perfor-
mance can be integrated into one training schedule which op-
timally develops different skills. This corresponds to the pri-
mary objectives of the study where footwork, shuttle and re-
action of 28 students were improved. Such results support the
claim for the efficiency of the SIC mode in training by provid-
ing appropriate conditions with the aim of optimizing the ac-
quisition of skills.

Even though there exist those specific strengths such as the
general functional model of SIC training, there also exist
other challenges which SIC training model needs to address in
order to improve overall effectiveness and applicability. For
example, some students in our sample expressed difficulties
with how intense the training was, and so did Agley et al.
(2021). Their work shows that too high of resistance training
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volume is not particularly advantageous for some athletes, es-
pecially those who are not as fit and/or experienced. This is
also illustrated by the struggles of 8 students when trying to
adapt the training intensity. As a result, there appears to be a
case for moderated intensity training being more desirable. As
in, adjusting resistance training intensity according to pre-de-
termined fitness goals could improve the applicability of the
model. According to (Bilderback, 2024; Roberson et al.,
2024; Santana-Dominguez et al., 2022) findings. Finally,
however much the researcher has ideologically or physically
envisioned the research design, certain limitations must be
considered: the sample, the subject of research, and the meth-
ods of empirical data collection. Defeating such limitations is
important for increasing the trust towards the outcomes of
the research and thereby its relevance for general population.
As suggested by 6 students, there is a need for individualized
coaching as well which is consistent with the research of Tetz-
laff et al. (2021). The authors note that it is feedback that is
tailored to the specific person that will serve this need and
increase efficiency. Tetzlaff et al contend that while integrated
training models have better general advantages, the introduc-
tion of individualized coaching can help target specific weak-
nesses and in turn improve skill acquisition. This feedback
suggests that adding customized components to the SIC model
may improve its effectiveness in assisting coaches in precisely
addressing the shortcomings of each athlete.

Furthermore, the recommendation made by 19 students
for the inclusion of more tactical approaches during gameplay
has also been shared by Petiot etal. (2024), who says that such
management is a necessary inclusion in the training of ath-
letes. It is suggested by Petiot’s research that skills must be
practiced under conditions that are as close to the match con-
text as possible for their effective implementation. The stu-
dents’ feedback about the lack of strategic scenarios — what
seems to be the core element underlying Petiot’s work, indi-
cates increased strategic situations practices would better pre-
pare athletes during actual competitions. This helps not only
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in the application of the skills but also in the development of
tactical awareness and decision making under competitive
conditions. On the whole, the model of SIC training is effec-
tive in developing badminton skills as it is an integrated model
that targets performance from different perspectives. The
positive outcomes like footwork improvement, enhanced re-
action time and control of the shuttle are evidence of the suc-
cess of the model. Still, challenges of training volume and
bias, and the use of individualized approach, if addressed, can
lead to more benefits with regard to this particular model in
diverse sports settings.

Conclusion

The findings pertaining to the testing of the Sport Inte-
grated Circuit (SIC) training model show that the SIC training
model has a positive impact on several areas of badminton
performance among students. The model’s integrated ap-
proach, which consists of physical, technical, and cognitive
training, has greatly improved footwork, reaction time, and
even shuttle control skills. Such improvements imply that the
SIC model indeed creates a multi-dimensional training envi-
ronment where various aspects of sports performance are
trained. Nevertheless, the research also points out a number
of concerns that need to be addressed. Some students have
expressed concerns over the intensity of the training which if
it was increased progressively, would be more useful. It has
been suggested that modifying the intensity to meet the needs
of different fitness levels can improve the accessibility and ef-
fectiveness of the model and avoid some challenges like that
of fatigue and low concentration. Of equal importance to note
is that the students have requested for more individual coach-
ing. It has been observed that inclusion of more personalized
clements in the SIC model could help in addressing the un-
derlying weak aspects and enhance skills across the board
leading to general improvement in training outcomes. The re-
search also notes that competitive scenarios should be embed-
ded more into the training program to enhance the competi-
tive preparedness of the athletes. The incorporation of the ac-
tual conditions during the matches may help develop higher
level strategic understanding as well as performance level un-
der pressure, thus making the training more relevant to prac-
tical situations. In conclusion, while the SIC approach has
proved to be efficient in improving the badminton skills of the
players through its integrated model, there is scope for de-
velop-ment. Addressing the problem of maintaining the re-
quired intensity of training in the model, increasing amounts
of individualized attention, and adding more game context as-
pects would make the model more effective. Such changes
would make the training more holistic and flexible, which
would enable the young athletes to sufficiently prepare them-
selves for competition.
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