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Abstract

The aim of this study was to examine the simple and choice response times of kung fu athletes and
non-athletic children aged 7-9. The study included a total of 66 kung fu athletes (54 female and 12
male) and 63 non-athletic children (51 female and 12 male), who voluntarily participated. The Light
Trainer measurement device was used to determine the participants' simple and choice response
times. The participants were divided into two groups: kung fu athletes and non-athletes. Kung fu
athletes and non-athletic children participated in measurements on different days under two
research conditions (simple and choice response times), selected randomly. Independent samples t-
test and Mann-Whitney U test were applied for data analysis. According to the results of the study,
the simple and choice response times of kung fu athletes were significantly shorter than those of
non-athletes (p<0.05). Male kung fu athletes also exhibited shorter simple and choice response times
compared to male non-athletes (p<0.05). While there was no significant difference in the simple
response times between female kung fu athletes and non-athletic girls (p>0.05), the choice response
times of female kung fu athletes were significantly shorter (p<0.05). In conclusion, it was determined
that children who received kung fu training had faster simple and choice response times compared
to non-athletic children. This suggested that kung fu training positively influenced children's

response times.

Introduction

Response time (reaction time) has played a crucial role
in sports disciplines and daily activities (Metin et al.,
2016; Sant’Ana et al., 2016). It was defined as the time
interval between the onset of a stimulus and the
response to that stimulus (Jensen, 2006; Kuang, 2017).
Physiologically, response time was recognized as a
complex process, and its mechanisms had been the
subject of extensive investigation by researchers
(Kuang, 2017). Dependent on the speed of the
sensorimotor loop, response time occurred as the
stimulus was perceived, information was transmitted to
the brain via afferent nerves, the response was generated
by the system, then the
corresponding action was executed (Adleman et al.,
2016; Greenhouse et al., 2017).

Response time was categorized into two main types:
simple response time and choice response time
(Kamuk, 2006). Simple response time referred to the
time elapsed between the perception of a single stimulus
and the correct response (Biiyiikyazi & Tatar, 2004).
Choice response time is the time taken to initiate a

central nervous and

response to more complex stimuli. In these types of
response, since the correct response must be selected
from multiple options, the response time is longer
compared to simple response. Additionally, an increase
in the number of stimuli can lead to a longer response
time (Boisgontier, 2014). In sports, response time was
recognized as a significant factor, especially in
disciplines like kung fu (martial arts), which required
rapid movement, coordination of hands and feet, or the
ability to simultaneously defend and attack. The ability
to respond effectively to quick and forceful attacks was
directly related to response time. For this reason, visual
response time was considered one of the critical
performance parameters in combat sports (Polat et al,,
2018; Bozkus, 2013; Donovan et al., 2006).

In combat sports, athletes needed high response times
to excel in both attack and defense. It was reported that
expert karate athletes could deliver punches in as little
as 242 ms and 298 ms (VencesBrito et al, 2011;
Martinez de Quel & Bennett, 2014). In kung fu, experts
had been found to reach hand speeds of 5.79 m/s (Neto
et al., 2012). Studies comparing athletes and sedentary
individuals indicated that athletes generally exhibited
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superior response times (Maudrich et al., 2021; Un &
Erbahceci, 2001; Sherwood & Selder, 1979). However,
this research differed from previous studies by focusing
on children and female athletes, which added originality
to the investigation.

The aim of this study was to examine the simple
response time (RT) and choice response time (CRT) of
7-9-year-old kung fu athletes and sedentary children.
This study sought to determine whether regular
training in kung fu enhanced motor skills and improved
response time, providing a significant advantage in
response times compared to sedentary children.

Method

Participants

A total of 129 participants, including 54 female kung fu
athletes, 51 female non-athletes (not actively involved in
a sports discipline) 12 male kung fu athletes, and 12
male non-athletes (not actively involved in a sports
discipline), aged between 7-9, were included in the
measurements. A total of 66 kung fu athletes (age: 8.16
+ .07 years; height: 1.29 £ .07 cm; body weight: 26.37 +
4.26 kg; sports experience 3.39 + .89 years) participants
and 63 non-athletes participants were included in the
study. Before the study, the participants and their
parents were informed about the study and the
voluntary consent form signed consent forms were
obtained. The participants were unaware of the groups
to which they had been assigned. The study was
conducted in accordance with the Declaration of
Helsinki. It was approved by the Selcuk University
Faculty of Sports Sciences Non-Interventional Clinical
Research Ethics Committee on 05.11.2024 with the
decision numbered 122.

Procedure and Measures

Quiet Environment Hand-Eye Response Time

In the study, the Light Trainer measurement device was
used to determine the participants response times. The
protocol conducted by Gogebakan et al. (2024) was
adapted and organized to determine the participants
response times. Prior to the start of the study, both
kung fu athletes and non-athlete participants were
provided with detailed information about the device
and the procedure.
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Figure 1. Light trainer pro system (Gogebakan et al., 2024).

The participants were randomly assigned to the
simple and choice tests. In the study, the "Random
Standard" (simple response time) and "Focus" (choice
response time) protocols within the Light Trainer
system were applied. In the simple response time test,
participants were instructed to extinguish the randomly
flashing green light. In the choice response time test,
participants were instructed to extinguish the green
light displayed among a series of red lights. A six-sensor
light disk was positioned in three different regions
relative to the participant's hand. These distances were:
zero distance, shoulder distance, and random distance.
For the zero distance, a light disk was mounted on a flat
platform, and participants were asked to place both
hands immediately next to the disk. For the shoulder
distance, participants were instructed to place the tested
hand one shoulder width away from the light disk.
Participants stood facing a flat platform at arm's length
for the starting position, and were instructed to raise
their arms to chest level, with their palms lightly
touching the platform. Given that limb length can affect
response time (Celik & Ince, 2024), participants were
positioned at a distance equal to their arm's length from
the platform, standing directly in front of the disks.
They were instructed to place their hands on the disks
without making contact and to extinguish the
illuminated sensor lights in a randomized sequence over
a 30-second period.

Data Analysis

For data analysis, appropriate statistical tests were used
to make comparisons between groups. The Shapiro-
Wilk test was conducted to assess the normality of the
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data distribution. Independent samples t-test was
applied for comparisons between groups when the data
showed a normal distribution. For data that did not
follow a normal distribution, comparisons between
groups were made using the non-parametric Mann-
Whitney U test. A significance level of p<0.05 was
considered for all statistical analyses. The data were
analyzed using SPSS 22.0 (Statistical Package for the
Social Sciences).

Results

The standard deviation, and
maximum values of height (cm), body weight (kg), age
(years) and sports experience (years) of kung fu athletes
and non-athlete participants were given in Table 1.

mean, minimum

The comparison of response times between female
athletes and non-athletes is presented in Table 1. No
statistically significant difference was found in the

comparison of simple response times between athletes
and non-athletes (p>0.05). However, a statistically
significant difference was found in the comparison of
choice response times between the two groups (p<0.05).
It was determined that athletes had lower choice
response times than non-athletes.

The comparison of response times between male kung
fu athletes and non-athletes is presented in Table 2. A
statistically significant difference was found in the
comparison of simple response times between male
kung fu athletes and non-athletes (p<0.05). It was
determined that athletes had lower simple response
times. Similarly, a statistically significant difference was
found in the comparison of choice response times
between kung fu athletes and non-athletes (p<0.05).
This difference showed that kung fu athletes had lower
choice response times than non-athletes.

Table 1
Descriptive characteristics of the participants.
Groups Gender Variables Mean SD Minimum Maximum
Kung fu athletes Male (n=12) Age (years) 8.14 .69 7.00 9.00
Height (cm) 1.29 .08 1.12 141
Body Weight (kg) 24.67 3.01 20.00 29.00
Sports Experience (years) 3.42 .90 2.00 5.00
Female Age (years) 8.16 .75 7.00 9.00
(n=53) Height (cm) 1.29 .07 1.16 1.46
Body Weight (kg) 26.47 4.33 20.00 40.00
Sports Experience (years) 3.38 .90 2.00 5.00
Non-athletes Male (n=12) Age (years) 7.00 .00 7.00 7.00
Height (cm) 1.25 .05 1.16 1.34
Body Weight (kg) 27.33 6.41 20.00 35.00
Female Age (years) 7.96 .64 7.00 9.00
(n=51) Height (cm) 1.30 .08 1.16 1.54
Body Weight (kg) 27.41 6.87 19.00 47.00
Table 2
Comparison of response times between female kung fu athletes and non-athletes.

Variables Groups n Mean £ SD Mean Rank  Sum of Ranks U p
Simple Response Time Female kung fu athlete 54 .709 +.098 47.69 2575.50 1090.50 0.66
Female non-athlete 51 .753 £.116 58.62 2989.50
Choice Response Time Female kung fu athlete 54 .952 +.126 59.19 3018.50 1061.500 .043*
Female non-athlete 51 1.042+.201 11.42 2546.50

* Female kung fu athlete statistically lower (p<0.05).
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Table 3
Comparison of response times between male kung fu athletes and non-athletes.

Variables Groups n Mean + SD t p
Simple Response Time Male kung fu athlete 12 .709 £ .098 1090.50 .030*
Male non-athlete 12 753 +£.116
Choice Response Time Male kung fu athlete 12 .952+.126 3.500 .000*
Male non-athlete 12 1.042 £.200

* Male kung fu athlete statistically lower (p<0.05).

Table 4

Comparison of kung fu athletes and non-athletes, regardless of gender.

Variables Groups n Mean + SD Mean Rank  Sum of Ranks U p
Simple response Kung fu athlete 66 713 +£.099 56.57 3733.50 1522.500 .009*
time Non-athlete 63 767 £.117 73.83 4651.50

Choice  Response Kung fu athlete 66 .961 +.128 53.89 3557.00 1346.000 .001*
Time Non-athlete 63 1.105 +.239 76.63 4828.00

* Kung fu athlete statistically lower (p<0.05).

The comparison of simple and choice response times
between kung fu athletes and non-athletes, regardless of
gender, is presented in Table 3. A statistically significant
difference was found in the comparison of simple
response times between kung fu athletes and non-
athletes (p<0.05). It was determined that kung fu
athletes had lower simple response times than non-
athletes. Similarly, in the comparison of choice response
times, it was statistically determined that kung fu
athletes had lower choice response times than non-
athletes (p<0.05).

Discussion

The aim of this research was to examine the effects of
simple and choice response times in 7-9-year-old kung
fu athletes and children who did not engage in sports.
According to the research findings, it was determined
that kung fu athletes (regardless of gender) had shorter
response times than non-athletes. In terms of simple
and choice response times, it was found that male kung
fu athletes had shorter response times compared to
non-athletes. However, no significant difference was
found in the simple response times of female kung fu
athletes compared to non-athletic girls. On the other
hand, female kung fu athletes had shorter choice
response times than non-athletic girls.

It was observed that response time had a significant
impact on various areas such as academic achievement,
sports performance, and daily life tasks (Reigal et al,,
2019). Athletes relied on their quick decision-making
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abilities and fast reflexes to achieve success. Therefore,
there were studies in the literature on athletes' response
time (McMorris et al., 2000; Davranche et al., 2006;
Arguz et al.,, 2023).

For athletes to perform at their best, their response
times, along with other athletic qualities, needed to be at
the highest level (Goral et al., 2012). This research
investigated how the response times of 7-9-year-old
kung fu athletes differed when compared to non-
athletic children. The study found that kung fu athletes
had shorter simple and choice response times than non-
athletic children, indicating that kung fu training
positively contributed to response times. In a study by
Reigal et al. (2019), they examined the simple and
choice response times of children aged 10-12 years.
They divided the children into three groups: those who
did not engage in any physical activity, those who
engaged in 1-3 hours of physical activity per week, and
those who did more than 3 hours of physical activity per
week. They reported that children who participated in
more than 3 hours of physical activity per week had
shorter simple and choice response times than the other
groups. This finding supported the results of our
research. Children, who engaged in sports training,
showed shorter response times, demonstrating the
positive effects of sports on children. In a study by
Bickmann et al. (2021), it was reported that there was
no difference in simple and choice response times
between professional and amateur athletes. This
suggested that even non-expert athletes may have
response times comparable to expert athletes.
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Therefore, even at the beginner level, sports training
had a positive effect on response times. Kuan et al.
(2018) compared the visual response times of athletes
and non-athletes aged 13-16 years and reported that
athletes had shorter visual response times than non-
athletes. Both the literature review and the results of our
own research revealed that both adult and child athletes
had shorter response times compared to non-athletic
individuals.

Another finding of the study was that male kung fu
athletes performed better, with shorter simple and
choice response times compared to non-athletic boys.
In female kung fu athletes, no significant difference was
found in simple response times, but their choice
response times were shorter than those of non-athletic
girls. In a study by Ayoubi et al. (2024), the response
times of 12-16-year-old male athletes and non-athletes
were examined, and it was reported that athletes had
shorter response times than non-athletes. This finding
was consistent with the results of our research on male
kung fu athletes and non-athletes. However, Peterson
(2010) reported results contrary to our findings, stating
that there was no difference in visual response times
between male athletes and non-athletes. This study was
conducted on individuals aged 18-30 years. In the same
study, Peterson (2010) also found no difference in the
visual response times of 18-30-year-old women who
were athletes compared to those who were not. This
finding supported the lack of difference in simple
response times between female kung fu athletes and
non-athletic girls in our study. Kaminska et al. (2016)
examined the simple and choice response times of
participants who took part in physical education classes
and those who did not, and reported that there was no
difference in response times between the participants.

The findings of our study suggested that kung fu
training positively contributed to response times in
children during their developmental period. Different
findings in the literature were thought to be influenced
by factors such as the age of participants, sports
experiences, and the devices used to measure response
times. For example, the age of the participants and their
sports experience may have had a significant impact on
response time, as cognitive and motor skills may
improve with age and increased sports experience.
Additionally, the tools and methods used to measure
response time may have caused variations in the results
of such studies. Therefore, the results of our study may
have differed from other research due to differences in
measurement devices and participant groups.
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However, the results of our study clearly showed that
kung fu training had a positive effect on response times
in both boys and girls. This suggested that a specific
sport like kung fu could contribute to the cognitive and
physical development of children and accelerate their
decision-making processes. Kung fu training helped
improve children's reflexes, attention, and decision-
making abilities, which significantly influenced the
shortening of their response times. This finding
provided important evidence that early involvement in
sports could positively affect not only the physical
health of children but also their mental abilities. This
research demonstrated that children engaging in sports,
particularly disciplined sports like kung fu, could
benefit from improved response times during their
developmental years.

Conclusion

In conclusion, it was observed that the simple and
choice response times of kung fu athletes were shorter
than those of non-athletes. Moreover, male kung fu
athletes had shorter simple and choice response times
compared to non-athletes, while female kung fu athletes
had shorter choice response times than non-athletic
girls. It could be said that kung fu training not only
enhanced physical development but also contributed to
mental development. Future research could investigate
the effects of different sports branches (team sports,
individual sports, endurance sports) on response times.
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