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Abstract: The Heart Rate Variability (HRV), which affects dart shot
performance, is an important psycho-physiological parameter in that it provides
data on the sympathetic also parasympathetic sections of the Central Nervous
System. The purpose of the present study was to examine the effect of Internal
and External Attention Foci on Heart Rates during dart shot. A total of 34
students, who were studying at Physical Education Sports Sciences Faculty,
participated in the study. According to the t-test results, the HF/LF ratio
measured under External Attention focus conditions was higher than the HF/LF
ratio measured under Internal Attention conditions. This explains that there is
a relationship between autonomic nervous system activity and fine motor skill
performance. The heart rate changed according to the attention focus during
motor skill (p<0.05). it was observed that activities requiring motor skills were
associated with a higher Heart Rate Variability. These study report that Heart
Rate Variability during throws increases and may be associated with
performance.
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Ozet: Dart atisi performansim etkileyen Kalp Atis Hizi Degiskenligi (KHD),
Merkezi Sinir Sisteminin sempatik ve parasempatik béliimleri hakkinda veri
saglamast agisindan onemli bir psiko-fizyolojik parametredir. Bu ¢alismanin
amaci, dart atigi swrasinda I¢ ve Dis Dikkat Odaklarmin Kalp Atis Hizlar
lizerindeki etkisini incelemektir. Calismaya Beden Egitimi Spor Bilimleri
Fakiiltesi'nde 6grenim goren toplam 34 dgrenci katilmistir. T-testi sonuglarina
gore, Dis Dikkat odagi kosullarinda olgiilen KY/KF oram, I¢ Dikkat
kosullarinda olgiilen KY/KF oranindan daha yiiksektir. Bu durum, otonom sinir
sistemi aktivitesi ile ince motor beceri performanst arasinda bir iliski oldugunu
agiklamaktadir. Motor beceri swrasinda kalp hizi dikkat odagina gore
degismistir (p<0.05). Sonug olarak, motor beceri gerektiren aktivitelerin daha

yiiksek Kalp Hizi Degiskenligi ile iliskili oldugu gozlenmisti. Bu ¢alisma,

atislar sirasinda Kalp Ats Hizi Degiskenliginin arttigint ve performansla
iligkili olabilecegini bildirmektedir.
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INTRODUCTION

Darts is a sport that involves intense mental activities such as
making a decision within a short time, planning the
implementation of this decision, and in case of failure, coping
with the intense discouragement experienced and thinking
about how to shoot the next throw. It often helps develop
skills such as hand-eye coordination, concentration, and focus
on the target. Also, it is generally considered a less physically
demanding sport because it has a low level of physical
activity. Studies in the literature on darts focus on hand-eye
coordination, concentration, and sensory-motor skills.

In the literature on motor learning, it is reported that external
attention focus is more beneficial for improving motor skill
performance than internal focusing. The branches in which
the participants use objects come to the fore among the sports
and sports skills that benefit from external attention focus
(e.g., kicks in football, serves in volleyball (7), kicks in golf
(5), dunks in tennis (8), free throws in basketball (9), and dart
shootings (10, 11).

Emotional inconsistency affects dart shooting performance
by revealing characteristics such as, worry, insecurity,
irritability, and anxiety (12). McCrae and Costa (1995) agree
that emotional balance involves negative emotions such as
anxiety, depression, anger, and distress (13).

Attention is the state of the nervous system focusing only on
a certain event within a certain period and being closed to
external stimuli (1). Attention is the level of effort spent
focusing on an area of experience and being able to maintain

one's focus on an activity and the ability to concentrate (2). Heart Rate Variability (HRV), which affects dart-throwing

performance, is an important psychophysiological parameter
for providing information on the sympathetic and
parasympathetic parts of the Central Nervous System.
Although the sympathetic system increases the working rate
of the heart and the blood pressure in the arteries, the
parasympathetic system causes the heartbeat to slow down
(14). Although the sympathetic system plays roles in
activating the catabolic activities that cause the energy
produced by the body to be consumed, the parasympathetic
system ensures the production of energy and the storage of
the produced energy (15).

According to Singer et al., individuals must be able to
concentrate and selectively pay attention to related stimuli
while ignoring irrelevant stimuli to exhibit psychomotor
skills successfully (3). A person can absorb a certain amount
of internal and external information overload (4). The ability
to direct attention to the appropriate stimulus and maintain
attention is an important factor for success in sports.

Attention is among the most important factors that affect
practice in darts. Internal and external focusing of attention is
also among the factors that affect motor learning skills (5).
There are different types of attention focusing on the
development of motor learning in different sports skills. The
external focus of attention is the focus of the practitioner’s
attention on the environmental effect and consequences of
actions. The inner focus of attention, on the other hand,
directs the attention to specific body parts and movements (6).

In the present study, the purpose was to examine the effects
of the internal and external focus of attention on heart rate
during dart throws because dart is a physical activity that
requires intense mental activities.
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METHODS

Research Model: This researchwas designed to be
descriptive and an experimental model as sdata collective
tool. The study used a descriptive survey model.

Purpose of the research: In the present study, the purpose
was to examine the effects of the internal and external focus
of attention on heart rate during dart throws because dart is a
physical activity that requires intense mental activities.

Research Group: A total of 34 subjects who had an average
age of between 19 and 24, studying at the Faculty of Sports
Sciences dealing with recreational darts, participated in the
present study

Data Collection: After the purpose of the experiment and the
expected task were explained to the participants, the
experimental application was made. At this stage of the
experiment, 3 self-adhesive disposable electrodes were
placed in the chest area of the participants to measure the
HRV variability, and the Nexus 10 Device, which would
record HRV activity, was attached to the waist of the subjects.
Then, the participant was kept in a fixed sitting position for
240 seconds. Dart shooting was performed in an indoor
setting with normal ambient lighting. During dart throws, it
was requested to throw 18 dart arrows in 3 blocks within 240
seconds (3 minutes) from a distance of 270 cm together with
the commands of external attention focus. HRV activity
continued to be recorded during the shootings and
participants rested for 240 seconds after the completion of the
throws.

In order to record and analyse HRV data Nexus 10 system and
its supplied software Biotracet + was used. HRV activity was
examined in terms of two main frequency bands: the low
frequency (LF:0.04-0.15 Hz) and high frequency (HF:0.5-
0.40 Hz). The LF/HF ratio was also determined as the marker
of sympathovagal balance.

External Focus of Attention Commands
1-Feel the weight of the dart!

2-Bring the dart at ear level!

3-Feel the bend in your elbow!

4-Feel the dart leave your fingers!

With the commands of the internal focus of attention, during
dart throws, it was requested to throw 18 dart arrows in 3
blocks in 240 seconds (3 minutes) at the dart target from a
distance of 270 cm. HRV activity continued to be recorded
during the shootings. Participants rested for 240 seconds after
the throws were completed.

Intrinsic Focus Commands

1-Focus on the center of the dartboard’

2-Try to enlarge the target by focusing on the middle point!
3- Throw it when you are ready!

Analysis of Data: The data obtained from each individual in
the research will be transferred to the SPSS 23 statistical
program. t test and correlation analysis were used in the
statistical analysis of the data set obtained.

RESULTS

The HF/LF ratio that was measured under extrinsic focus
conditions was higher than the HF/LF ratio that was
measured under intrinsic focus conditions. Internal
attention-focused darts had a mean of HF/DFmean=1.69 and
external-attention darts had a mean of HF/LFmean=2.18. As
seen in the table, as a result of the t-test, the difference
between the arithmetic means of the groups was found to be
statistically significant (t=-2.50; p<.05). The difference was
detected in the internal attention-focused dart-throwing
HF/LF. According to the results, it was found that the heart
rate changed in the internal attention-focused dart shooting
(p=0.18) (Table 1).

Table 1. The Intrinsic and Extrinsic Attention Focused Dart
Shooting Averages (HF/LF)

n Mean SD T p
34 1.69 1.08 -250 0.18

Intrinsic Attention-focused
dart shooting (HF/LF)
Extrinsic Attention-focused
dart shooting (HF/LF)

34 2.18 1.18

As aresult of the Correlation Analysis, it was found that there
was a positive relationship between internal and external
attention-focused dart shooting averages. There was a
moderately strong and positive relationship between the two
variables and the correlation coefficient was 0.494. It showed
that the correlation was statistically significant at p=0.003.

As aresult, it can be argued that there was a moderately strong
and positive relationship between internal and external
attention-focused dart shooting averages and this relationship
was statistically significant (Table 2).

Table 2. The Correlations of Internal and External Attention-
Focused Dart Shooting Averages (HF/LF)

n Correlation p
34 0.494 0.03

Intrinsic Attention-focused
dart shooting (HF/LF)
Extrinsic Attention-focused
dart shooting (HF/LF)

DISCUSSION

The purpose of the present study was to examine the effect of
Internal and External Attention Foci on Heart Rates during
dart shot. Dart shooting requires concentration and
coordination because it is a competitive sport. Heart Rate
Variability (HRV), on the other hand, refers to the variability
of the heart rate at rest and is used to measure stress levels
(16). The effect of HRV on dart-throwing performance is
significant.

HRYV is an important psycho-physiological parameter in terms
of providing information on  sympathetic and
parasympathetic parts of the Central Nervous System. Study
findings are reporting that HRV variability may be effective
on the stress response in athletes (14). The changes in HRV
levels occur as a response to stressful conditions. Stress
activates the body in a fight-or-flight response and this leads
to increased heart rate and HRV levels. Players’ stress levels
can be high in a competitive setting such as dart shooting and
this can affect performance (17). In the present study, it was
found that dart shooting accuracy was positively correlated
with HF and LF values. The HF/LF ratio measured under
extrinsic focus conditions was higher than the HF/LF ratio
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measured under intrinsic focus conditions. It is possible to
argue that the external focus of attention is more effective in
this regard than the internal focus of attention (18). These
findings explain the relationship between Autonomic
Nervous System activity and Fine Motor Skill Performance.
Heart Rate Variability in activities that require motor skills
increases when compared to activities that require attention.
This is associated with the body’s response to physical
activity. It was seen that the Heart Rate increased during the
competition when it needed a high-level concentration
because of the signals sent by the brain increasing the blood
circulation in the body and accelerating the heartbeat. Studies
are reporting that activities that require motor skills are
associated with a higher Heart Rate Variability compared to
activities that require attention (19,20,21, 22, 23). The results
of the present study support this situation.

In the present study, which focused on the Heart Rate
Variability of the intrinsic and extrinsic focus of attention
during dart throws, the Heart Rate Variability of 12 male dart
players was measured before and during the throws. The
increased Heart Rate Variability during the throws was
associated with increased nervous system activity of the focus
of attention (24).

Another study investigated the relationship between Heart
Rate Variability and athlete performance. In the present study,
it was concluded that Heart Rate Variability provides
information on the psychological state of an athlete before a
competition and can predict the performance level (25). Many
studies examined the effects of motor skill activities on Heart
Rate Variability and it was found that the Heart Rate
Variability of athletes increased during activities requiring
high motor skills (26,27).

However, activities requiring attention appear to have effects
on Heart Rate Variability. It was found that performing a task
that requires attention while using a driving simulator
increases Heart Rate Variability (28). It was observed that
performing a task that requires attention increases Heart Rate
Variability (29).

Conclusions: It appears that motor skills and attention-
demanding activities have effects on Heart Rate Variability.
However, it was observed that activities requiring motor skills
were associated with a higher Heart Rate Variability. For this
reason, it is recommended that athletes do exercises,
including activities that require motor skills, to increase their
performance. In the literature, the number of studies
conducted on Heart Rate Variability of internal and external
attention focus during dart shooting is limited. These studies
report that Heart Rate Variability during throws increases and
may be associated with performance. It is observed that
conducting similar studies with larger sample groups for
different sports branches will contribute to the understanding
of the effects of HRV response on motor skill performance in
athletes.

Ethical Considerations: All experimental procedures were approved by
Manisa Celal Bayar University Institute of Health Sciences Ethics
Committee (Approved number:27/09/2023/20.478.486/2017) and all data
were collected in accordance with latest version of the Helsinki Declaration.
Subjects were informed of the risks and benefits of the study and provided
written informed consent before participating.
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GENISLETILMIS OZET

Cahsmanin Amaci: Dart, kisa siire i¢inde karar verebilme,
bu kararin uygulamasinin planlanmasi gibi yogun zihinsel
faaliyetler igeren bir spor dalidir. Dart atma performansini
etkileyen Kalp Atim Hiz1 Degiskenligi (KHD) merkezi sinir
sisteminin hem sempatik hem de parasempatik boliimleri
hakkinda bilgi vermesi a¢isindan énemli olan psikofizyolojik
parametredir. Bu c¢alismanin amaci igsel ve digsal dikkat
odaginin dart atis1 sirasinda kalp atim hizina etkisini
incelemektir.

Arastirma Sorusu: I¢sel ve dissal dikkat odaginin dart atig1
sirasinda kalp atim hizina etkisi varmidir?

Literatiir Arastirmasi: Dikkat, dart bransinda uygulamay1
etkileyen en 6nemli faktérlerin basinda gelmektedir. Dikkatin
icsel ve digsal odaklanmasi motor &grenme becerilerini
etkileyen faktorlerdendir (5). Degisik spor becerilerinde,
motor O6grenmenin gelistirilmesine yonelik farkli dikkat
odaklanma tipleri bulunmaktadir. Digsal dikkat odaklanmasi,
uygulayicinin dikkatini hareketlerin ¢evreye olan etki ve
sonuglari iizerine yonlendirmesidir. i¢sel dikkat odaklanmasi
ise, uygulayicinin dikkatini kendi spesifik viicut boliimlerine
ve hareketlerine yonlendirmesidir (6).

Motor o6grenme ile ilgili literatiirde, digsal dikkat
odaklanmasmin i¢sel odaklanmaya oranla motor beceri
performansmin  gelistirilmesinde daha yararli oldugu
belirtilmektedir. Digsal dikkat odaklanmasindan yarar
saglayan spor ve spor becerileri arasinda katilimcilarin obje
kullandig1 branslar &ne ¢ikmaktadir. Ornegin futbolda
vuruglar, voleybolda servis atiglart (7), golfte vuruslar (5),
tenisde smagclar (8), basketbolda serbest atislar (9), dart
atislart (10,11). Dart atma performansini etkileyen kalp atim
hiz1 degiskenligi (KHD) merkezi sinir sisteminin hem
sempatik hem de parasempatik bdliimleri hakkinda bilgi
vermesi ag¢isindan 6nemli bir psikofizyolojik parametredir.
Sempatik sistem, kalbin ¢aligma hizim1 ve atardamarlardaki
kan basincinmi artirirken parasempatik sistem, kalp atisinin

yavaglamasina neden olmaktadir (14). Sempatik sistem;
viicut tarafindan tiretilen enerjinin tiiketilmesine neden olan
katabolik aktivitelerin harekete gegmesinde rol oynarken,
parasempatik sistem ise enerjinin iretilmesi ve iretilen
enerjinin depolanmasini saglar (15).

Yontem: Arastirmaya Spor Bilimleri Fakiiltesi'nde egitim
goren, 18 yas Ustii ve saglikli yaklagik 34 katilimcinin dahil
edilmigtir.

Deney 3 asamada gerceklesmistir. Asagida her bir asamaya
ait islemler ayrintilari ile agiklanmigtir.

1. Asama: Goniillilye deneyin amac1 ve kendisinden beklenen
gorev agiklandiktan sonra deneysel uygulamaya gegilecektir.
Deneyin bu asamasinda katilimcilarin gogiis bolgesine KHD
degiskenliginin o6lgiilebilmesi igin 3 adet kendinden
yapiskanli tek kullanimlik elektrot yerlestirilecek ve KHD
aktivitesini kayit edecek olan Nexus 10 cihazi deneklerin dart
atig sirasinda denegin beline ilistirilecektir. Bu islemden sonra
goniillii 240 saniye boyunca olabildigince sabit bir sekilde
oturur pozisyonda duracaktir.

2. Asama: Kapali bir ortamda dart atis1 yaptirilacaktir.
Normal ortam aydinlatmasi altinda dart atislar1 yapilacaktir.
Dart atiglart sirasinda digsal dikkat odagi komutlar: ile
birlikte, 2.47 metrelik mesafeden dart hedefine 240 (3 dakika)
saniye siire i¢inde 18 dart okunu 3blok seklinde atmasi
istenecektir. Atiglar sirasinda KHD ve GSR aktivitesi
kaydedilmeye devam edecektir. 3 blok atis1 sonrasi
goniilliilerin 240 saniye dinlenmelerine miisade edilecektir.

Dissal Dikkat Odag Komutlar:
1-Dartin agirhigini hisset

2-Kulak hizasinda dart1 getir
3-Dirsegindeki biikiilmeyi hisset
4-Parmaklarindan dartin ayrildigini hisset

3. Asama: Bu agsamada kapali bir ortamda atis yaptirilmistir.
Normal ortam aydinlatmasi altinda dart atiglart yapilmistir.
Dart atislari sirasinda i¢sel dikkat odagt komutlari ile birlikte,
2.47 metrelik mesafeden dart hedefine 240 (3 dakika) saniye
stire i¢inde 18 dart okunu 3blok seklinde atmasi istenmistir.
Atislar sirasinda KHD ve GSR aktivitesi kaydedilmeye
devam etmistir. 3 blok atig1 sonrasi goniillillerin 240 saniye
dinlenmelerine miisade edilmistir.

I¢csel Dikkat Odagi Komutlar:

1-Dart tahtasinin ortasina odaklan

2-Orta noktay1 odaklanarak hedefi biiytiltmeye calis
3-hazir oldugunda at

Arastirmaya Dahil Edilme Kriterleri: Katihmecilarin; 18
yas ve iizerinde olmas1, Manisa Celal Bayar Universitesi Spor
Bilimleri Fakiiltesinde aktif 6grenci olmasi ve dart atmaya
engel herhangi bir saglik probleminin olmamasi arastirmaya
dahil olma kriterleri olarak belirlenmistir.

Arastirmadan Dislanma Kriterleri: Katilimcilarin;
profesyonel dart lisans1 bulunmasi, kalp ile ilgili bilinen bir
rahatsizlif1 olmast veya kalp rahatsizliklari ile ilgili ilag
kullanmasi, dart atmaya engel bir saglik probleminin olmasi
ve arastirmanin bir bolimiinde arastirmadan ayrilmayi
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istemesi  aragtirmadan  diglanma  kriterleri  olarak
belirlenmistir. Aragtirmada her bir bireyden elde edilen veriler
SPSS 23 istatistik programina aktarilacaktir. Elde edilecek
veri setinin istatistik analizinde korelasyon analizi ve t testi
analizi kullanilmigtir.

Sonu¢ ve Degerlendirme: Sonug¢ olarak, motor beceri
gerektiren ile dikkat gerektiren aktivitelerin her ikisinin de
kalp atim hizi degiskenligi {iizerinde bir etkisi oldugu
goriilmektedir. Ancak, motor beceri gerektiren aktivitelerin
daha yiiksek bir kalp atim hiz1 degiskenligi ile iligkili oldugu
izlenmektedir. Bu nedenle, sporcularin performanslarini
artirmak i¢in, motor beceri gerektiren aktivitelerin de dahil
oldugu egzersizler yapmalari 6nerilmektedir. Literatiirde dart
atis1 sirasinda i¢sel ve digsal dikkat odaginin kalp atim hiz1
degiskenlikleri lizerine yapilan arastirmalarin sayis1 sinirhdir.
Bu arastirmalarda, atiy swasinda kalp atim hiz1
degiskenliklerinin  arttigin1  ve  performansla iligkili
olabilecegini goériilmektedir. Benzer ¢alismalarin, farklt spor
dallarinda daha genis 6rneklem gruplarinda yiiriitiilmesinin
sporculardaki motor beceri performansma verilen KHD
tepkisine olan etkisinin anlagilmasina katki saglayacagi
gozlenmektedir.
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