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The effects of attentional focus instructions on punching velocity and impact forces
among trained combat athletes
Israel Halperina,b, Dale W. Chapmana,b, David T. Martina and Chris Abbissb

aPhysiology Discipline, Australian Institute of Sport, Bruce, Australia; bCentre for Exercise and Sport Science Research, School of Medical & Health
Sciences, Edith Cowan University, Joondalup, Australia

ABSTRACT
Research indicates that instructing athlete’s to focus on bodily movements (internal focus of attention
[IFA]) may hinder performance, whereas instructing them to focus on the movement outcome (external
focus of attention [EFA]) often enhances performance. Despite the importance of instructions in striking
combat sports, limited research has examined the influence of IFA and EFA on performance in well-
trained combat athletes. This study investigated the effects of different instructional cues on punching
velocity (m · s−1) and normalised impact forces (N · kg−1) among intermediate (n = 8) and expert (n = 7)
competitive boxers and kickboxers. Athletes completed three rounds of 12 maximal effort punches
delivered to a punching integrator on three separate days. Day one was a familiarisation session with
only control instructions provided. In the following two days athletes randomly received IFA, EFA or
control instructions prior to each of the three rounds. Athletes punching with EFA were 4% faster and
5% more forceful than IFA (P < 0.05), and 2% faster and 3% more forceful than control (P < 0.05).
Furthermore, experts punched 11% faster and with 13% greater force compared with intermediate
athletes (P < 0.05). EFA led to a positive effect on punching performance and should be favoured over
IFA and control instructions.
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Introduction

Striking combat sports include, but are not limited to boxing,
kickboxing and taekwondo. The goal in such sports is to win a
bout by scoring points or knocking the opponent out with
punches and/or kicks (Cappai et al., 2012; Chaabène et al.,
2014; Franchini, Tabben, & Chaabene, 2014). While each strik-
ing combat sport has specific physiologic demands, common
attributes of successful athletes include the ability to strike
hard, fast and repeatedly (Chaabène et al., 2014; Davis,
Benson, Pitty, Connorton, & Waldock, 2015; Davis, Leithäuser,
& Beneke, 2014; Silva, Vecchio, Picanço, Takito, & Franchini,
2011; Smith, Dyson, Hale, & Janaway, 2000). Indeed, Smith
et al. (2000) found that elite boxers punch with greater impact
forces compared to non-elite and novice boxers when mea-
sured with a punching integrator. Likewise, it was shown that
the average impact forces measured with an embedded accel-
erometer in a boxing glove during six professional boxing
matches were higher among winners, compared with losers
(Pierce, Reinbold, Lyngard, Goldman, & Pastore, 2006). Such
findings indicate that enhancing punching performance is of
importance to striking combat sport athletes, which is com-
monly achieved through deliberate technical training and
strength and conditioning sessions (Lenetsky, Harris, &
Brughelli, 2013; Turner, 2009).

Verbal instructions can be used as another strategy to
enhance punching performance. Specifically, instructing ath-
letes to focus on one aspect of a motor task more so than

another can lead to meaningful enhancement or deficit in the
outcome measure(s) (Wulf, 2013). External focus of attention
(EFA) refers to instructing an individual to focus on the effects
of the movement in relation to the environment. For example,
instructing a person to focus on the hoop during a basketball
shot. In contrast, internal focus of attention (IFA) refers to
instructing an individual to focus on a specific body part or
muscle group during the physical task such as, instructing a
person to focus on the movement of their wrist and elbow
during a basketball shot. A large number of studies have
demonstrated that EFA results in superior exercise perfor-
mance when compared to IFA instructions (for review, see
Wulf, 2013). For example, Marchant, Greig, and Scott (2009)
found that recreationally trained participants applied greater
elbow flexion net joint torque with EFA (e.g., focus on pulling
the strap) compared to IFA (e.g., focus on contracting the arm
muscles) when tested with a dynamometer at a constant
velocity. Furthermore, movement tasks, such as jumping per-
formance (Wu, Porter, & Brown, 2012; Wulf, Dufek, Lozano, &
Pettigrew, 2010), agility drills (Porter, Nolan, Ostrowski, & Wulf,
2010), balance drills (Rotem-Lehrer & Laufer, 2007; Wulf,
Mercer, McNevin, & Guadagnoli, 2004), dart throwing accuracy
(Marchant, Clough, & Crawshaw, 2007) and golf putting accu-
racy (Wulf, Lauterbach, & Toole, 1999) were all enhanced with
EFA among untrained and/or relationally trained participants.

Despite the accumulating research showing positive effects
with EFA, a number of studies have either lacked, or failed to
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counterbalance the control condition with the other set of
instructions (e.g., Ille, Selin, Do, & Thon, 2013; Porter, Anton,
Wikoff, & Ostrowski, 2013) thereby not controlling for a possi-
ble order effect. A control condition in this context is a set of
instructions absent of an internal or external point of refer-
ence. It should be noted that the inclusion of a control condi-
tion in such research is considered to be of great importance
(Hodges & Ford, 2007). Furthermore, to date, limited research
has examined the effects of attentional focus instructions on
trained/skilled athletes with those examining performance
reporting mixed results (Bartholomew, 2012; Stoate & Wulf,
2011; Wulf, 2008). In trained/skilled athletes, there is evidence
for jumping distance (Porter et al., 2013), shot put throwing
performance (Makaruk, Porter, & Makaruk, 2013), running (Ille
et al., 2013) and swimming (Freudenheim, Wulf, Madureira,
Pasetto, & Corrêa, 2010) speeds to be enhanced with EFA
compared to IFA and control instructions. Conversely, balance
performance (Wulf, 2008), swimming (Stoate & Wulf, 2011) and
sprinting (Porter & Sims, 2013) speeds were observed to ben-
efit only from control instructions compared to EFA, while in
one study with trained tennis players, agility performance
remained unaffected during testing with three focus condi-
tions (control, EFA and IFA) (Bartholomew, 2012). These results
suggest that athletes of different levels may respond differ-
ently to such instructions.

A limitation of previous research has been a lack of con-
sideration given to the expertise level in the skill to be tested,
while the available literature suggests that athletes of different
ability levels may respond differently to EFA or IFA instruc-
tions. Accordingly, more research is needed to further illumi-
nate if EFA is superior to control instructions, or rather, if its
IFA that is hindrance irrespective of the alternative set of
instructions, be it EFA or control instructions. Specifically,
such research is especially warranted with respect to trained
and skilled athletes of different competitive or skill levels.
Lastly, despite the prevalence and importance of verbal coach-
ing cues in striking combat sports in both training and com-
petitions, to the best of our knowledge no studies to date
examined its influence on striking performance. Accordingly,
the purpose of this study is to compare the effects of three
sets of instructions (EFA, IFA and control) on punching velocity
(m·s−1) and normalised impact forces (N·kg−1) when tested on
four types of punches (lead straight, rear straight, lead hook,
rear hook) among intermediate and expert level boxers and
kickboxers.

Methods

Participants

Fifteen competitive boxers and kickboxers volunteered to par-
ticipate in this study, with their physical characteristics

presented in Table 1. Seven athletes were categorised as
experts due to their participation in at least one international
level competition, and having more than ten bouts. The
remaining eight athletes were categorised as intermediate as
they had only competed in national level events and partici-
pated in a minimum of three and a maximum of ten compe-
titive national level bouts. All athletes trained at least four
times a week on a regular basis, and between 6 to 10 sessions
a week leading up to a competition. Athletes were provided
with a verbal description of the study, which was carefully
presented so as to not compromise the study design after
which each athlete provided written informed consent. The
study was approved by the Australian Institute of Sport and
Edith Cowan University Ethics Committees.

Procedure

Athletes were asked to attend the laboratory on three sepa-
rate occasions. On the first day they were familiarised with
the testing protocol, and on the two subsequent days they
completed the experimental sessions (described below).
Athletes were required to complete the three testing days
within a 10-day period to avoid possible physiological adap-
tations that may occur due to training, with at least one rest
a day between trials. During the familiarising session athletes
were introduced to the punching integrator (Figure 1).

Table 1. Characteristics of the striking combat athletes age, bodyweight and number of competitions in the two groups (experts and intermediate).

Age (years) Body weight (kg) Number of competitions

Expert (n = 7; 1 female) 26 ± 3 [range: 24–32] 69 ± 9 [61–82] 43 ± 23 [27–81]
Intermediate (n = 8; 2 females) 28 ± 3 [23–31] 73 ± 9 [57–80] 6 ± 2 [3–10]

The data is presented as mean (SD) and range.

Figure 1. The punching integrator device collects peak impact punching forces
and velocity prior to impact. © [Israel Halperin]. Reproduced by permission of
Israel Halperin.
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Athletes received a detailed explanation on the device and
how the test should be performed. Specifically, they were
asked to punch as fast and as forcefully as they possibly can,
while making sure it would simulate a punch thrown in
training or competition thereby maintaining a high degree
of ecological validity. The punches were delivered in self-
initiated manner after the investigator signalled the athletes
that the device is recording. In addition, the athletes were
informed about the importance of maintaining a straight
gaze during the test thereby eliminating possible vision con-
founders as a result of the instructions. The starting distance
from the punching integrator prior to each punch, as well as
punching techniques, were loosely controlled for. That is,
only under circumstances in which the distance or the way
an athlete punched seemed unrepresentative or unrealistic
would the punch be discounted by the main investigator.
This ensured each athlete delivered punches with minimal
constraint and without detailed guidelines, which may have
shifted their attention away from the focus instructions. Note,
however, that no punches were discounted. All data collec-
tion was carried out in a quiet room by the same investigator.

Prior to testing on each of the three days, athletes performed
a self-selected warm up lasting 10 to 15 min which included
jogging, dynamic stretching, shadow boxing and punching the
punching integrator with increasing intensity. The athletes were
requested to repeat the same individualisedwarmup on all three
testing days. Thereafter athletes rested for a minute and then
completed the first of three rounds of punches. Each round
consisted of 12 punches. Specifically, four types of punches
were delivered three times each in a set order: lead straight,
rear straight, lead hook and rear hook. Based on the results of a
pilot study, an a-priori decision was made only to analyse two of
the three punches with the greatest impact forces. This decision
was made because athletes may occasionally hit the punching
integrator off-centre, thereby affecting the recorded impact
forces and velocity. Athletes had 5 s rest between each punch.
All participants wore the same 16 ounces boxing gloves (Sting,
Australia) during testing and their own hand wraps. Athletes
were asked to avoid a large meal 2 h prior to testing, and any
strenuous exercise on the day of testing.

On the familiarising session athletes only received control
instructions prior to throwing the first of the four types of
punches. Once prior to throwing the first of three lead
straights, once before the first of three rear straights, etc.
The frequency and timing of the provided instructions were
maintained across the subsequent testing days. The control
instruction consisted of “Focus on punching as fast and as
forcefully as you possibly can”. This set of instructions was
considered a control condition as no internal or external point
of reference was provided to the athletes. On the two experi-
mental days, the athletes repeated the performance proce-
dure as in the familiarisation day but with different
instructions. During the experimental trials athletes were
given three types of instructions (control, IFA and EFA) in
each round in randomised, counterbalanced order. That is,
one of three sets of instructions was provided during one of
the three rounds on each day. To further control for a possible
order effect, each participant received the three sets of
instructions in a different order on each of the two

experimental sessions. The IFA instructions consisted of
“Focus on moving your arm as fast and as forcefully as you
possibly can”. In contrast, the EFA instructions were “Focus on
punching the pad as fast and as forcefully as you possibly
can”. The rationale for using these instructions was based on
results from a study in which the instructions provided by
boxing coaches to their athletes during boxing competitions
were recorded and analysed (Halperin, Chapman, Martin, &
Wulf, 2016). Thus, the instructions used in this study were
commonly implemented by boxing coaches in real setting. In
addition, we attempted to control for the overall length of the
sentences, and to use as many comparable words as possible
with the goal of eliminating confounders, such as sentences
length and the influence of unfamiliar terminology. Other than
the single instructional sentence no other guidelines, encour-
agement, verbal or visual feedback were provided.

Punching velocity and force

All punches were delivered to a custom built punching inte-
grator (Figure 1), which is mounted vertically and composed
of a load cell with an integrated amplifier (AST brand) bolted
to a metal plate which is covered with a large foam pad
wrapped by leather envelope. The load cell voltage signal is
collected by Data Translation 12 bit USB data acquisition
module using QuickDAQ software (Australia) sampling at
1000 Hz and converted to units of force (N) which were then
normalised to the bodyweight of the athletes (N · kg−1). The
punch velocity (m · s−1) was determined by recording the time
interval (Agilent oscilloscope) between two phototransistor
infrared LED light gates (Vishay) with one gate located
0.01 m from the striking surface and the other 0.05 m.
Velocity was then calculated by dividing the distance
(0.04 m) by the time interval between the two beams being
broken. The punching integrator instrument reliability was
previously determined as less than 1% for both impact forces
and velocity, using a protocol of dropping a pendulum of
known weight, and known height, on to the impact surface,
on numerous occasions over several months. The high instru-
ment reliability was maintained irrespective of the number of
pendulum drops (impacts), time interval between drops and
days between tests.

Statistical analysis

The interclass correlation coefficient (ICC) and coefficient of
variation (CV) of all punches performed during the familiarisa-
tion session were assessed. This was done to determine the
between rounds reliability of the punches, and to assure that
the investigated effects are due to the interventions, and not
because of inconsistent performance, or due to fatigue as a
result of the ongoing rounds. Second, a three-way analysis of
variance (ANOVA) with repeated measures (instructions
[3] x type of punches [4] x level of athletes x [2]) was used
to compare the collapsed means of the following two vari-
ables: peak normalised impact forces (N · kg−1) and velocity
(m · s−1) across the experimental sessions. If the assumption of
shericity was violated, the Greenhouse–Geisser correction was
employed. A Bonferroni post-hoc test was used if a main effect

JOURNAL OF SPORTS SCIENCES 3

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
L

et
hb

ri
dg

e]
 a

t 0
9:

27
 1

8 
A

pr
il 

20
16

 



was identified, and paired t-tests with Holms-Bonferroni cor-
rections were used if an interaction was found. Significance
was accepted as P < 0.05. Furthermore, 95% confidence inter-
vals (CI) of the mean differences as well as Cohen d effect sizes
(ES) are reported when appropriate. The magnitudes of these
ES were classified as trivial (0–0.19), small (0.20–0.49), medium
(0.50–0.79) and large (0.80 and greater) using the scale advo-
cated by Cohen (1992).

Results

Impact forces

The ICC and CV of the peak impact forces between the three
rounds in the familiarising session of all punches, and all
athletes ranged from 0.85–0.95 to 4–7%, respectively. No sig-
nificant interaction was observed between instructional con-
ditions and athletes level (P = 0.177) for normalised peak
impact forces. However, a significant interaction was observed
for normalised peak impact forces between instructional con-
ditions and punch type (P = 0.008). Compared to IFA, EFA
instructions led to significantly greater normalised impact
forces across all punch types: lead straight (P = 0.007;
ES = 0.2; CI 95%: [0.22, 1.33 N· kg−1]), rear straight (P < 0.001;
ES = 0.3; CI 95%: [1.2, 2.5 N·kg−1]), lead hook (P = 0.04; ES = 0.2;
CI 95%: [0.4, 1.9 N· kg−1]) and rear hook (P < 0.001; ES = 0.3; CI
95%: [1.4, 3.1 N· kg−1]) (Figure 2). EFA instructions led to
significantly greater normalised peak impact force compared
with control instructions in the rear straight (P = 0.007;
ES = 0.17; CI 95%: [0.3, 1.7 N· kg−1]) and lead hook
(P = 0.031; ES = 0.15; CI 95%: [0.1, 1.4 N ·kg−1]), but not in
the lead straight and right hook (P > 0.1; ES < 0.05) (Figure 2).
Superior impact forces were also observed with control
instructions compared to IFA with the lead straight
(P = 0.021; ES = 0.15; CI 95%: [0.1, 1.0 N· kg−1]), rear straight

(P = 0.031; ES = 0.13; CI 95%: [0.07, 1.66 N· kg−1]) and rear hook
(P < 0.001; ES = 0.26; CI 95%: [1.1, 2.88 N ·kg−1]), but the lead
hook showed no difference (P = 0.131; ES = 0.03) (Figure 2).

A significant interaction was observed for normalised peak
impact forces between athlete expertise level and punch type
(P = 0.038). Expert athletes delivered punches with signifi-
cantly greater impact forces across conditions compared to
intermediate athletes in all punch types: lead straight
(P < 0.001; ES = 0.71; CI 95%: [1.6, 4.0 N· kg−1]), rear straight
(P < 0.001; ES = 0.88; CI 95%: [3.4, 6.9 N ·kg−1]), lead hook
(P < 0.001; ES = 0.91; CI 95%: [3.1, 6.2 N ·kg−1]) and rear hook
(P < 0.001; ES = 0.72; CI 95%: [3.2, 7.7 N· kg−1]) (Figure 4(a)).

Velocity

The ICC and CV of the punch velocities between the three
rounds in the first testing day of all punches and all athletes
ranged from 0.86–0.90 to 4–6%, respectively. No significant
interactions for speed were identified (P = 0.165). However, a
main effect for instructions (P < 0.001) was observed. Overall,
EFA lead to faster delivery of punches compared to IFA
(P < 0.001; ES = 0.20; CI 95%: [0.16, 0.47 m· s−1]) and control
instructions (P < 0.001; ES = 0.13; CI 95%: [0.05, 0.31 m· s−1]).
No differences were shown between IFA and control instruc-
tions (P = 0.269; ES = 0.06) (Figure 3).

A main effect for athlete level was observed in punch
velocities (P < 0.001). Collectively, expert athletes punched
faster than intermediate athletes across the four punches
(P < 0.001; ES = 1.41, CI 95%: [0.75, 1.64 m· s−1]) (Figure 4(b)).

Discussion

The purpose of this research was to investigate how atten-
tional focus instructions affect punching impact forces and
velocities among intermediate and expert level striking

Figure 2. The mean (SD) normalised to body weight impact force differences between the three instructional conditions: external focus of attention (EFA), control
instruction (CON) and internal focus of attention (IFA). (*) Illustrates significantly (P < 0.05) greater forces with EFA compared to IFA. (**) Illustrates significantly
(P < 0.05) greater forces with EFA compared to IFA and CON. ($) Illustrates significantly (P < 0.05) greater forces with CON compared to IFA.

4 I. HALPERIN ET AL.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
L

et
hb

ri
dg

e]
 a

t 0
9:

27
 1

8 
A

pr
il 

20
16

 



sports athletes. We observed that both expert and inter-
mediate level athletes punched with 5% greater impact
forces when receiving EFA compared to IFA, and 3% harder
compared with control instructions in two of four punches
(lead hook and rear straight). Furthermore, EFA instructions
lead to 4% superior punching velocity relative to IFA, and
2% faster compared to control instructions. In addition,
despite no difference in their overall responses to the
instructions, expert athletes punched 11% faster and with
14% greater impact forces compared to intermediate ath-
letes. Such findings further support the notion that punch-
ing velocity and impact forces are valuable attributes of
striking combat athletes. Despite the growing number of
studies examining the effects of attentional focus instruc-
tions with skilled athletes, to the best of our knowledge the
present study is the first to examine the influence of such
instructions on punching performance among competitive
combat athletes. This is of particular relevance given that

coaches can provide useful instructions to athletes during
the rest periods between rounds of striking combat sports
competitions (Chaabène et al., 2014; Halperin et al., 2016).

Our results of enhanced performance with EFA compared
to IFA and control instructions are in line with most, but not all
previous investigations on the topic. Makaruk et al. (2013)
observed that trained athletes throw a shot put further when
asked to focus on throwing the put to a target (EFA) compared
to extending their arms rapidly (IFA), and slightly further
compared to control instructions. The relevance of this result
is the biomechanical similarities between shot put throws and
punching, coupled with the use of shot put throws as a
marker of explosive strength for boxers (Obmin´ski,
Borkowski, & Sikorski, 2011). Two other studies investigated
the effects of attentional focus instruction on lower body
power, a quality that has been shown to be associated with
the delivery of powerful punches (Loturco et al., 2015). Porter
et al. (2013) reported that trained athletes jumped further

Figure 3. The mean (SD) punch velocity differences between the three instructional conditions: external focus of attention (EFA), control instruction (CON) and
internal focus of attention (IFA). (*) Illustrates significantly (P < 0.05) greater velocities with EFA compared to IFA. ($) Illustrates significantly (P < 0.05) greater
velocities with EFA compared to CON.

Figure 4. The mean (SD) normalised impact forces (A) and punching velocity (B) of expert and intermediate level athletes. (*) Illustrates significant (P < 0.05)
difference between expert and intermediate athletes.
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when receiving EFA compared to both IFA and control instruc-
tions, and Ille et al. (2013) observed faster 10 m sprinting
performance among novice and expert runners alike, with
EFA compared to IFA and control instructions. However, not
all studies have observed an enhanced performance of skilled
athletes with EFA, when compared to control instructions.
Indeed, Porter et al. (2013) found that trained athletes com-
pleted a 20 m running sprint test faster with control instruc-
tions compared to EFA and IFA. Furthermore, Bartholomew
(2012) did not report any difference in performance of a t-test
agility test among female collegiate level tennis players.
Collectively these findings indicate that the literature is some-
what conflicting in regards to how different level of trained
athletes response to attentional focus instructions.

Within the present study both expert and intermediate
level athletes responded in a similar fashion to attentional
focus instructions, which is in contrast to that reported for
swimmers. Intermediate swimmers swam a 25 yard sprint
fastest with EFA compared to both IFA and control instruction
(Freudenheim et al., 2010), in contrast, expert swimmers were
faster with control instructions compared to EFA and IFA
(Stoate & Wulf, 2011) when using the same set of instructions.
While most studies conducted with intermediate and expert
level athletes do not observe an effect for the athlete skill or
competition level, this is not conclusive across the literature,
even with outcome measures of relevance to striking combat
sports, such as sprinting speed, agility and throwing tasks.

Alternatively, discrepancy in the influence of attentional
focus instructions in intermediate and expert level athletes in
this and previous studies may be due to several methodolo-
gical differences. First, while any set on instructions can be
grouped as EFA, IFA or control, there are numerous variations
to such instructions. A particular instruction can be clearer and
more relevant to a given participant, thereby influencing the
motor outcome, irrespective of the intended focus condition.
For example, focusing on an external object of a greater
distance enhances jumping performance compared to an
object at a closer distance, despite both being categorised as
EFA (Porter et al., 2013). Second, being familiarised with any
one of the instructions, or lack of therefore, could also affect
the results. Indeed, recently Maurer and Munzert (2013)
reported enhanced basketball shooting accuracy with familiar,
compared to unfamiliar focus condition, irrespective of the
focus condition. Considering that most studies implemented
different sets of instructions to represent the three focus con-
ditions, the familiarity of the various participants to any one of
them could have influenced the overall results. While finally,
some studies have not counterbalanced the use of control
instructions with EFA and IFA (Ille et al., 2013; Porter et al.,
2013), which can further confound the results due to a possi-
ble order affect.

Whereas in the majority of the attentional focus literature
control and IF instructions lead to comparable effects, in the
present study control instructions were superior to IF. A com-
mon explanation for the comparable effects is that control
instructions naturally lead participants to adopt an IF (Wulf,
2013). While this may be the case, it could be that participants
naturally adopt an IF that is superior to the IF instructions
provided by the investigators. For example, instructing

athletes to focus on rotating their trunk when punching may
elicit superior performance compared to focusing on the
movement of their arm, despite the fact that both instructions
lead to IF. Indeed, different types of IF instructions have been
reported to vary in their effects (Schücker, Knopf, Strauss, &
Hagemann, 2014). Also, compared to IF and EF, control
instructions are commonly unspecific and broad. This allows
participants greater freedom to choose what to focus on.
Depending on the participants’ preferences and familiarities,
they may focus on alternative task aspects that provide less
performance hindrance compared to IF instructions. We also
highlight to the reader that in the present study, the control
instructions were counterbalanced with the IF and EF instruc-
tions. This experimental design approach was not followed by
some researchers (e.g., Ille et al., 2013; Porter et al., 2013),
which could confound the results due to a possible order
affect.

The results of this study are consistent with the constrained
action hypothesis proposed by Wulf (Wulf, 2013; Wulf,
McNevin, & Shea, 2001). This hypothesis proposes that EFA
promotes an automatic motor response that is in line with the
desired outcome, whereas IFA directs participants to be con-
scious of their movement which disrupts the automatic con-
trol of the involved motor systems. Particularly, it can be
speculated that IFA instructions led athletes to focus on just
one component of a complex movement, in this case the
arms, which is typically completed by an integration of many
muscles and body parts. Indeed, a powerful punch is specu-
lated to result from the rotation of the trunk, the drive off the
ground by the legs and the arm musculature (Lenetsky et al.,
2013). Thus, it may be that IFA degraded the overall contribu-
tion of other body parts and muscles leading to sub-optimal
performance. In support of this assumption, a number of
studies reported greater muscle activation in the agonist and
antagonist muscle groups involved in the motor task in
respond to IF compared to EF instructions (e.g., Lohse,
Sherwood, & Healy, 2011; Marchant et al., 2009; Wulf et al.,
2010). Such muscle activation patterns, which can result in
larger co-contractions values, are expected to be hindrance
to motor activities requiring larger power outputs, such as
punching. In contrast, the EFA allowed athletes to organise
the appropriate contributors to punching performance around
the task (i) without omitting any one of the contributors and
(ii) allowing of greater automaticity of the movement.

This study has a number of limitations worthy of discussion.
First, while punching velocity and impact forces are of great
importance in combat sports, they are usually delivered in
combinations rather than as single punches, as delivered in
this study. This limitation resulted from a technical software
situation which only allowed for single punches to be deliv-
ered. Thus, further investigations should seek to examine the
topic with punching combinations to increase ecological valid-
ity. Second, the sample size of the study was relatively small as
recruiting athletes of such competitive calibre is a difficult task
due to their rigorous training schedules and limited numbers.
However, the limitation of the small sample was mitigated by
the experimental design. The investigation included a large
number of data points, reflecting 1080 analysed punches
which strengthen the observations. Furthermore, the athletes
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completed a familiarising session in which the reliability of the
punching performance across the three rounds was high. The
familiarising session assisted in reducing the variability in
punching performance in the subsequent testing days making
the observed effects more robust. In addition, special atten-
tion was also afforded to eliminating confounding variables,
such as the number and gender of observers, the time of
testing and the intensity of the warm up (for a review, see
Halperin, Pyne, & Martin, 2015).

Conclusion

The results of this study offer practical and relevant informa-
tion for striking combat sport coaches and athletes, as well
sports scientists who plan to further investigate similar topics.
Slight modifications of the instructions had a considerable
effect of punching performance among expert and intermedi-
ate level athletes. Specifically, instructing athletes to focus on
punching an external target as fast and as forcefully as they
possibly could lead to superior performance compared to
instructing them to focus on moving their arm as fast and as
forcefully as they possibly could. A similar, yet smaller advan-
tage was found with external focus compared to control
instructions which was absent of internal or external point of
references. Thus, EFA instructions should be favoured with
boxing in particular, and with explosive whole body move-
ments in general.
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