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Abstract

The aim of this study is; to investigate the effects of differential training method on hand and
leg visual reaction time in high school tennis trainees. 24 trainees (12 girls, 12 boys)
attending a tennis course in a high school participated in the study voluntarily. It was
determined that the mean age of the participants was 15.00+£0.00 years, their body weight was
63.46+10.64 kg, their height was 1.65+0.06 m, and their body mass index was 23.26+£2.91.
According to the results of the pre-tests, 2 homogeneous groups of 12 people were created.
One group formed the Differential Group (DG), the other the Traditional Group (TG), and
each group included 6 girls and 6 boys. The training sessions were held 3 days a week (90
minutes each) and lasted 10 weeks in total. In the study, the visual reaction time (separately
for hand and leg) was performed as a pre-test and a post-test using the Fitlight Trainer'™
device. Paired Sample t test was used to examine the difference between pre-test and post-test
of the same group. Independent Sample t test was used to measure the intergroup interaction
between pre-tests and post-tests. To interpret the statistical significance level, p < 0.05 was
accepted. As a conclusion; it was observed that both training methods shorten the visual
reaction time, but there was no significant difference between the groups in pre-test and
post-tests.
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1. Introduction

In recent years, traditional teaching methods have been questioned in skill teaching and
studies have been carried out on methods that can be more effective (Henz & Schollhorn,
2016). But studies on new teaching methods are still not enough (Rivera & Badillo, 2019).

While skills are being demonstrated during competition, athletes are exposed to a wide
variety of conditions, so diversity is required in training to achieve conditions close to the
competition (Frank et al., 2008). Many studies in the literature have shown that training with
variable applications is more effective in learning compared to classical training (Hegen &
Schollhorn, 2012; Savelsbergh et al., 2010; Lattwein et al., 2014; Humpert & Schoéllhorn,
2006).

In order to improve athlete performance, it is important to apply innovative methods apart
from classical methods. One of these innovative methods is the differential training method
(Schollhorn, 2000). In this method, there is no room for frequent repetitions and corrective
feedback. In the training process, skills are applied with different body movements, different
floors, different equipment and by restricting the perceptions of the athletes to confuse the
mind (Schollhorn et al., 2012). Studies in the literature show that differential training is more
effective in learning than traditional methods (Miiller et al., 2009).

Interest in tennis and parallel to this, competition between athletes is increasing day by day
(Pluim et al., 2007). This situation has made training practices even more important. Tennis
sport requires many technical and physical properties for successful performance (Reid &
Schneiker, 2008). Tennis is usually an emergency game because it is necessary to respond to
the balls sent by the opponent continuously and urgently. Therefore, short reaction time is
very important for tennis players. Tennis players must react to the opponent's moves as
quickly as possible (Reid et al., 2013).

Reaction time is the time between a person's perception of a stimulus and the onset of a
conscious response to that stimulus (Schimidt, 1991). The athlete with the better reaction
time is likely to be superior to those with the same technical capacities. Reaction time is one
of the key factors of success in many sports branches and it has been aimed to shorten this
feature with many years of work (Goral et al., 2012).

The aim of this study is to examine the effects of differential learning method on the visual
reaction time of tennis players. The reason we examine the visual reaction time is; that a
visual cue is more specific to tennis than auditory stimulus (Kovacs, 2014). Our first
hypothesis; both training methods will be effective in shortening the visual reaction time of
hand-leg. Our second hypothesis; compared to traditional methods, differential training will
be more effective in shortening the reaction time measured with both hands and legs.
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2. Method
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2.1 Participants

The trainees who have been attending a tennis course for 2 weeks in a high school were
informed about the study. 24 trainees (12 girls, 12 boys) who had not done sports before
participated in the study voluntarily. As a result of the pre-tests, 2 homogeneous groups of 12
people were created (Differential Group (DG) and Traditional Group (TG)). There were 6
girls and 6 boys in each group.

The descriptive information of the participants is given in Table 1. All participants are the
same age (15.00+0.00 years). Participants' height was measured with a stadiometer (0.1 cm
sensitive) and body weight was measured with a digital scale (0.1 kg sensitive) (Sanz et al.,
2019). The parents of the participants were informed about the study and their written
consents were obtained. The volunteer consent form prepared in accordance with the
Declaration of Helsinki was filled in to the participants. Approval of the Marmara University
Institute of Health Sciences Ethics Committee was obtained for the study (Date/number;
02.04.2018/126).

Table 1. Descriptive statistics (mean+SD)

Group Body height (m) Body weight (kg) BMI (kg/m?)
DG (n=12) 1.66+0.06 62.72+11.68 22.60+3.06
TG (n=12) 1.64+0.05 64.20+9.96 23.90+2.72
Total (n = 24) 1.65+0.06 63.46+10.64 23.26+£2.91

Note. Difterential group (DG), traditional group (TG), body bass index (BMI).

2.2 Measurements

The tests were applied in the gym, which is not exposed to much light. In the last 24 hours
before the test, the participants did not do any strenuous physical activity. In the last 3 hours
before the test, the participants did not take any food or drink except water. Before the tests,
10-15 minutes of warm-up and stretching were done. The tests were applied twice, at the
beginning and end of the 10-week study. Fitlight Trainer™™ (FitLight Sports Corp, Ontario,
Canada) device was used to measure hand and leg visual reaction time (Fitlight Trainer'™,
2020).

2.2.1 Hand Reaction Test

Five Fitlight lights are mounted on the wall shown in figure 1. Two lights at 1 m height and 3
m spacing, two lights 1 m above them, and one more light 50 cm above the middle of these
two lights. The placement of the lights is adjusted to suit forehand, backhand, forehand volley,
backhand volley and smash. The participant waited in the basic stance position of tennis with
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a tennis racket in his hand at the middle level of the lights and 1 m behind the wall, and
extinguished it by moving his racket to the red lights 10 times at 1 second intervals. Each
light is set to remain on for 5 seconds and another light comes on 1 second after it is turned
off. The lights are adjusted to detect the racket from a distance of 10 cm. Each participant was
given a trial, then 2 tests were performed at 2-minute intervals, and the best of these 2 tests
was recorded and used in the analysis (Zwierko et al., 2014).

Figure 1. Hand reaction test

2.2.2 Leg Reaction Test

Five Fitlight lights are fixed on the ground as shown in figure 2. Two lights are placed 50 cm
to the right and left of the point where the participant will stop, two lights 50 cm ahead of
these two lights, and one light 50 cm ahead of the participant's stop. The participant stood
standing in the middle of the lights and extinguished the lights, which were lit in red 10 times
at 1 second intervals, with one leg. Each light is set to remain on for 5 seconds and another
light comes on 1 second after it is turned off. The lights are adjusted to detect the foot from a
distance of 10 cm. Each participant was given a trial, then 2 tests were performed at 2-minute
intervals, and the best of these 2 tests was recorded and used in the analysis (Zwierko et al.,
2014).
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Figure 2. Leg reaction test

2.3 Study Design

In both groups, 90-minute training sessions were used 3 days a week for 10 weeks. Both
groups were trained by 2 physical education teachers with a second level tennis coaching
certificate. DG was given tennis training with differential teaching method. According to the
differentiation principles of Schoéllhorn, different body movements, perceptual differences
and different equipment have been added to tennis strike techniques and applied on different
floors. Frequent repetition and corrective feedback avoided (Schollhorn, 1999).
Differentiation principles can be seen in figure 3. Traditional tennis teaching methods were
used in TG. A standard training environment with frequent repetitive and corrective feedbacks
was applied. At the beginning and at the end of the training, both groups had the same
warm-up and streching time and content.
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Hits with different Hits with using Different
Hits reducing perceptions .

body movements equipments and floors

* Bending the body in different | ¢ Hits with one eye closed + Using different objects as
directions before hitting - Using the glove to reduce the | rackets (sticks, balls, etc.)

» Hits by extending one arm in | feel of the racket grip  Using different objects as balls
different directions « Hits with earplugs (elastic ball, crazy ball, table

* Hits on one leg » Hits on the bosu ball and balance tennis ball and wrinkled paper)

« Sitting/kneeling hits pad e Playing on different floors
(cobblestone floor, gym mat floor,

etc.)

* Rotation around one's own body
after hits

* Double foot jumping up during
the hits

* The racket goes in different

directions after the hits, doesn't
follow the ball

Figure 3. Differentiation principles in differential learning (Schoéllhorn, 1999)

2.4 Statistical Analysis

SPSS 20.0 program was used for data analysis. It was observed that the groups showed
normal distribution. An independent sample t test was used to analyze the mean differences
between groups. Paired sample t test was used to examine the score differences in the pre-test
and post-tests of the same group. For statistical significance level p < 0.05 was accepted.

3. Findings

Hand reaction time is given in Table 2, leg reaction time pre-test and post-test measurement
results are given in Table 3. Paired sample t test and independent sample t test analyzes are
presented together in both tables.

As a result of the pre-test, there is no statistically significant difference between the groups in
the means of hand reaction time (t = 0.082, p = 0.935 > 0.05). There is no statistically
significant difference between the groups as a result of the post-test (t = -0.416, p = 0.681 >
0.05). When looking at the average differences between pre-test and post-test within each
group; significant decrease in DL (t = 3.303, p = 0.007 < 0.05) and significant decrease in TG
(t=2.908, p=0.014 <0.05) were observed (Table 2).
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Table 2. The results of paired sample t test and independent sample t test of hand reaction
time in DG and TG groups

\\ M ac rot h i n k Journal of Educational Issues

Pre-test Post-test Paired Sample T Test
Group
Mean (s) Mean (s) Mean Difference (s) |t p
DG (n=12) 0.849+0.132 | 0.765+0.140 | 0.084+0.088 3.303 | 0.007*
TG (n=12) 0.845+0.115 | 0.788+0.124 | 0.057+0.069 2.908 | 0.014*
t 0.082 -0.416
Independent T Test
p 0.935 0.681

Note. Differential group (DG), traditional Group (TG), second (s), * = significant difference
(p <0.05).

When looking at the pre-test and post-test results, there was no statistically significant
difference between the groups in the mean leg reaction time (pre-test; t = -0.217, p = 0.830 >
0.05, post-test; t = 0.773, p = 0.448 > 0.05). When looking at the average difference between
pre-test and post-test of the same group; in both groups, a statistically significant decrease
was observed in leg reaction times from pre-test to post-test (DG; t = 2.686, p = 0.021 < 0.05,
TG; t=4.079, p=0.002 < 0.05 (Table 3).

Table 3. The results of paired sample t test and independent sample t test of leg reaction time
in DG and TG groups

Pre-test Post-test Paired Sample T Test
Group
Mean (s) Mean (s) Mean Difference (s) |t p
DG (n=12) 0. 630+0.077 | 0.576+0.094 | 0.054+0.070 2.686 | 0.021*
TG (n=12) 0. 638+0.092 | 0.548+0.080 | 0.090+0.076 4.079 | 0.002*
t -0.217 0.773
Independent T Test
p 0.830 0.448

Note. Differential group (DG), traditional Group (TG), second (s), * = significant difference
(p <0.05).

3. Discussion and Conclusion

In this study, it was aimed to investigate the effects of differential training method in
shortening the visual reaction time of hand and leg in high school tennis trainees compared to
traditional methods. Our hypotheses; both training methods will shorten the reaction time and
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differential method will shorten the reaction time more than traditional methods.

The results of the study support our first hypothesis. In other words, 10 weeks of tennis
training performed with both differential learning method and traditional teaching method
significantly shortened the visual reaction times of hands and leg. There are many studies in
the literature showing the positive effect of tennis training on reaction time. In one study, it
was stated that 12-week tennis training shortened the visual and auditory reaction time
(Karagoz, 2008). As a result of another study, it was concluded that with exercise, responses
to external environmental stimuli become faster (Mouelhi et al., 2006). In another study, it
was stated that two months of mini tennis training had a positive effect on reaction time (Ozer
& Aslan, 2018). These studies in the literature gave results parallel to our research.

The results obtained from the study do not support our second hypothesis. As a result of the
analyzes made with visual reaction time measurements taken with both hands and leg, when
the pre-tests and post-tests were compared in DG and TG, no statistically significant
difference was found between the groups. Because both methods shorten the reaction time at
a similar level. Studies investigating the effect of learning on reaction time are limited in the
literature. In a previous study; it was reported that the reaction times of football players given
differential learning training shortened more than the control group (Reuss, 2013). In the
literature, there are many studies showing that differential learning is more effective on
performance improvement than traditional education (Henz & Schoéllhorn, 2016; Frank et al.,
2008; Schollhorn et al., 2006). In a study on ball control and goal kick in football, it was
reported that the differential group gave more successful results than the traditional group
(Schollhorn et al., 2012). In a study on ball throwing skill in handball, the advantages of
differential learning method were reported (Wagner & Muller, 2008). These studies in the
literature contradict our study in terms of comparing differential and traditional learning
methods. It is thought that the involvement of skill learning practice in our study and the
feedbacks that are widely used in traditional teaching cause this result. It is recommended
that studies on the reaction time be conducted by differentiating.

As a consequence; tennis training for 10 weeks in both groups significantly shortened the
visual reaction times of hands and leg. Moreover, it can be said that differential and
traditional methods affect the visual reaction time in tennis players in a similar way.

Differential teaching can reveal original movement patterns as it deviates from repetitive
standard practices and allows different applications in varying conditions (Torrents et al.,
2007). Moreover, not including too many repetitions in the same pattern in this method can
prevent boredom in athletes (Yildirim et al., 2020).
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