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Abstract:
Proprioception is an important sensory basis for human 
perception of joint position, movement direction and 
muscle tension changes, and plays an important role in 
maintaining body posture stability, dynamic balance and 
movement coordination. Basketball has the characteristics 
of fast speed, strong confrontation, frequent movement 
changes and so on. Athletes need to constantly rely on 
proprioception to complete body control and technical 
movement adjustment in the process of passing, shooting, 
dribbling, emergency stop direction change and defensive 
movement. Therefore, proprioception training may have a 
positive impact on basketball special technical performance. 
This paper uses the method of narrative review to sort out 
the application research of proprioception training and 
its related training forms in basketball special technical 
training, focusing on the analysis of its impact on passing 
accuracy, shooting stability, dribble control ability and 
defensive movement performance. Existing studies have 
shown that proprioception training can provide support for 
the stable completion of basketball technical movements 
by improving balance ability, posture control, lower limb 
stability and sensory motor coordination ability. On the 
whole, proprioception training has certain application 
value in basketball special training, but at present, there 
are still some problems in related research, such as small 
sample size, inconsistent training scheme, and imperfect 
special technical evaluation index. Future research should 
further expand the sample range, standardize the training 
intervention program, and establish a more scientific 
technical evaluation system combined with the basketball 
special situation, so as to provide a more sufficient 
theoretical basis for basketball training practice.
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1. Introduction
Proprioception, that is, the ability of the human body to 
perceive the movement of joints and the position of vari-
ous parts of the body in space, is an important sensory ba-
sis for maintaining posture control, dynamic balance and 
motion coordination [1]. Proprioception training, which 
takes this as the core, aims to improve athletes' position 
perception, balance ability, movement coordination and 
neuromuscular control [2].
Proprioception plays an important role in motion control. 
First, it helps the human body perceive the changes of 
joint position and body posture, so as to maintain posture 
stability in the process of standing, moving and moving. 
Second, participate in dynamic balance adjustment. In 
the rapid movements such as running, taking off, landing, 
emergency stop and changing direction, athletes need to 
rely on proprioception to continuously monitor the center 
of gravity and joint angle, and make timely adjustments 
accordingly. Third, the sensory information of muscles, 
tendons and joints is transmitted to the nervous system, 
so that the brain can fine regulate the range of motion, 
force and motion rhythm. Fourth, it is related to sports 
learning and movement relearning. Athletes need to rely 
on sensory feedback to correct the details of movements 
in the process of repeated training, so as to improve the 
stability and accuracy of technical movements. It can be 
seen that proprioception is not only the sensory basis for 
maintaining body balance, but also an important condition 
for completing complex motor skills [1,2]. In basketball, 
special technical actions such as shooting, dribbling, pass-
ing and emergency stop direction change require athletes 
to complete body posture control, center of gravity adjust-
ment and action output in the competition situation [3]. 
This is precisely highly dependent on the above proprio-
ception. Based on this, this paper systematically combs 
the impact of proprioception training on basketball special 
technical performance, focusing on the relationship be-
tween proprioception training and technical performance 
such as shooting, passing, dribbling, defense, etc.
2. The innovation of this review lies in the following three 
aspects. First, building on previous reviews of balance-re-
lated training in basketball , this review narrows the focus 
to basketball-specific technical performance and examines 
individual skills in greater detail. Second, the available 
evidence is organized according to passing, shooting, drib-
bling and defensive movements, allowing the strength and 
consistency of evidence across different technical skills to 
be compared. Third, this review identifies limitations in 
existing assessment methods, particularly the reliance on 
completion time in the evaluation of dribbling and defen-
sive movements, and proposes the use of more compre-

hensive and game-specific indicators in future research.
Definition of Proprioception Related Training Forms
In research on basketball-specific training, proprioceptive 
training usually does not exist in isolation, but is often as-
sociated with balance training, unstable-support training, 
dynamic postural-control training and neuromuscular-co-
ordination training. The balance-control process requires 
the participation of visual, vestibular, proprioceptive and 
other sensory information [1,2]. Proprioception can pro-
vide athletes with information about joint position, body 
posture, muscle tension and movement rhythm. Therefore, 
single-leg support, eyes-closed balance, unstable-surface 
training, dynamic landing-stability training and balance 
training combined with sport-specific movements may 
stimulate proprioceptive function by increasing the de-
mands on body-position perception and postural adjust-
ment. In view of the frequent overlap between propriocep-
tive training and the above training forms in the existing 
literature, the operational scope of "proprioceptive train-
ing" is appropriately expanded in this paper to include bal-
ance and proprioceptive training, unstable-surface func-
tional balance training, unstable multidimensional-surface 
balance training and sensorimotor balance training [2,3].
It should be clear that balance training is not the same as 
proprioceptive training, but the two overlap in their train-
ing-adaptation mechanisms. Considering that most basket-
ball intervention studies use such combined training, this 
paper discusses these interventions as proprioception-re-
lated training in order to reflect the actual nature of the 
available research evidence [2,3].
Proprioception-related training can be further classified 
according to task type and training environment. Static 
forms mainly include single-leg standing, eyes-closed bal-
ance and posture-maintenance exercises. Dynamic forms 
include landing stabilization, multidirectional movement, 
rapid changes of direction and balance recovery after 
movement. Unstable-surface training uses balance boards, 
foam pads or other unstable devices to increase the de-
mands on joint-position perception and neuromuscular 
control. Sensorimotor training further combines sensory 
input, postural adjustment and coordinated movement. In 
basketball training, these exercises may also be integrated 
with sport-specific tasks such as passing, shooting, drib-
bling, landing and defensive footwork [2,3].
Different training forms may place different demands on 
proprioceptive and motor-control functions. Static bal-
ance exercises mainly emphasize postural stability and 
joint-position maintenance, whereas dynamic and unsta-
ble-surface exercises require continuous adjustment of 
the center of gravity, joint angles and muscle activation. 
When proprioception-related exercises are combined with 
basketball-specific movements, athletes are required to 
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maintain technical accuracy while adapting to changes 
in body position and support conditions. Therefore, the 
effects of proprioception-related training on basketball 
performance may depend not only on the training form 
itself, but also on its specificity, difficulty, progression and 
integration with technical practice [2,3].

3. The Influence of Proprioception 
Training on Basketball Special Tech‑
nology

3.1 Impact on Passing
Passing is an important special technology connecting in-
dividual technology and team tactics in basketball games. 
Its completion quality directly affects the attack organiza-
tion, tactical cohesion and scoring opportunity creation. 
Different from the simple in-situ movement, the passing 
in the game often occurs after running, emergency stop, 
confrontation, turning or changing direction. Athletes 
need to complete observation, judgment and action output 
under the condition of changing body posture. Therefore, 
passing depends not only on upper limb strength and 
hand control, but also on body stability, center of gravity 
adjustment, trunk control and upper and lower limb coor-
dination. Proprioception can help athletes perceive body 
position, joint angle and force rhythm, and provide sen-
sory feedback basis for the stable completion of passing 
movement.
In the existing research, passing is one of the special tech-
niques with the most sufficient evidence of the interven-
tion effect of proprioception training. A study of 26 adult 
athletes, using 12 weeks of balance and proprioception 
training intervention, in which the experimental group 
added 12 weeks of balance and proprioception training on 
the basis of conventional basketball training, the control 
group did not receive additional balance and propriocep-
tion training. The results showed that the passing perfor-
mance of the experimental group increased by 14.92%, 
while that of the control group increased by only 1.72%, 
(p=0.002) [4]. Further analysis according to the position 
on the field, the guard, forward and center experimental 
groups increased by 13.25%, 15.34% and 17.01% respec-
tively, suggesting that balance and proprioception training 
can promote the passing performance of athletes in dif-
ferent positions [4]. It shows that the body stability and 
posture control ability may have an important impact on 
the accuracy of passing.
The research among young basketball players also sup-
ports this view. A study of 13-14-year-old basketball 
players as the object, using 8 weeks of balance and pro-

prioception training intervention. The results showed that 
the pass accuracy of the men's test group increased from 
185.4 to 206.9 points, and that of the women's test group 
increased from 181.4 to 225.0 points, an increase of about 
11% and 19% respectively [5]. This shows that balance 
and proprioception training can not only improve the 
passing performance of adult basketball players, but also 
have a positive impact on the passing accuracy of adoles-
cent basketball players.
In general, the performance of passing is the item that can 
better reflect the training effect of proprioception in the 
current basketball special technology. Balance and pro-
prioception training, unstable surface training and other 
training forms may improve the accuracy and stability of 
athletes' passing actions in different body postures by im-
proving physical stability, dynamic balance, trunk control 
and upper limb movement coordination [4-6].

3.2 Impact on Shooting
Shooting is one of the most direct scoring techniques in 
basketball, and it is also an important content to evaluate 
the technical performance of basketball. The shooting 
action is not simply completed by upper limb strength or 
wrist action, but a continuous action process including 
preparation, take-off, ball lifting, release and landing. A 
review of basketball jump shots has pointed out that the 
performance of shooting is affected by factors such as the 
height of the ball, the angle of the ball, the speed of the 
ball, the body posture and the coordination of different 
shooting stages [7]. This shows that the performance of 
shooting is not only determined by the action of the ball 
at the moment of leaving the hand, but also related to the 
control of body posture, the connection of action stages 
and the coordination of multiple body links in the whole 
shooting process.
From the perspective of proprioception, the completion of 
complete shooting action requires athletes to constantly 
perceive and adjust their own physical state. Before shoot-
ing, athletes need to feel the support position of both feet, 
the angle of lower limb joints and the center of gravity 
of the body to form a stable preparation posture; When 
taking off, it is necessary to adjust the lower limb force 
according to the position of hip, knee and ankle joints and 
muscle force state; In the process of lifting and releasing 
the ball, it is necessary to maintain the stability of the 
trunk, and coordinate the movement rhythm of the shoul-
der, elbow, wrist and other joints, so that the strength can 
be transmitted from the lower limb to the upper limb in 
a more consistent manner; At the landing stage, it is also 
necessary to reperceive the change of body gravity and 
restore balance. Therefore, the consistency, stability and 
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accuracy of shooting movement are related to the athletes' 
perception and adjustment ability of body position, joint 
movement and force rhythm.
In a controlled study involving 21 male teenagers aged 
15-18 years old, the experimental group (n=11) received 
10 weeks of unstable surface functional balance training 
on the basis of conventional basketball training, while 
the control group (n=10) received traditional resistance 
training. The results showed that the accuracy score of 
jump shot in the experimental group increased from 30.50 
points before training to 36.00 points after training, and 
that in the control group increased from 30.30 points to 
32.60 points; The comparison between groups showed 
that the improvement of the experimental group was sig-
nificantly better than that of the control group (P=0.004, 
d=1.07) [8]. These results suggest that proprioception 
related training characterized by unstable support and 
dynamic balance may improve the accuracy of jump shot 
by improving dynamic posture control and body coordi-
nation. Another control test showed that the fast-shooting 
score of the men's experimental group increased from 40.5 
points to 44.5 points, an increase of about 8.6% [5], while 
that of the men's control group increased from 34.6 points 
to 34.9 points, with little change. Fast shooting has high 
requirements for athletes' movement rhythm, physical sta-
bility and release speed.
Overall, the relationship between shooting performance 
and proprioception is mainly reflected in body posture 
control, movement chain continuity, hand stability and 
landing balance. Existing studies have shown that func-
tional balance training on unstable surfaces, balance and 
proprioception training, sensory motor balance training 
and other proprioception related training forms may have 
a positive impact on jump shot accuracy, fast shooting and 
jump shot kinematics [7-9].

3.3 Impact on Dribbling and Defensive Move‑
ment
Compared with passing and shooting, the evidence of 
proprioception related training on dribbling and defensive 
movement performance in the existing research is rela-
tively limited, but they are still related to body perception, 
dynamic balance and posture control in the movement 
mechanism. Basketball dribbling is not a simple hand 
stroke, but a perception action control task with the par-
ticipation of visual information, body control, upper limb 
joint adjustment and field judgment. Relevant studies have 
shown that under different perceptual conditions, athletes 
can maintain dribbling control by adjusting the movement 
variability of upper limb joints [10]. Therefore, from the 
perspective of movement mechanism, proprioception may 

affect dribble stability by improving body position percep-
tion, upper limb joint control, center of gravity adjustment 
and movement rhythm control.
From the existing training intervention data, the im-
provement of balance and proprioception training on the 
change dribble performance is not obvious. Some re-
searches regard the changing direction dribble as one of 
the basketball technical test indicators. The results show 
that after 8 weeks of balance and proprioception training, 
the changing direction dribble performance of the men's 
experimental group changes from 17.3 s to 17.1 s, and 
the women's experimental group changes from 18.8 s to 
18.9 s, with a small overall improvement [5]. The results 
suggest that the impact of proprioception related training 
on dribble performance may be limited by the test meth-
ods and evaluation indicators. If only the time required to 
complete the scheduled route is taken as the evaluation 
standard, the results may reflect the speed, sensitivity and 
route completion efficiency more, but cannot fully reflect 
the stability of ball control, the number of low head obser-
vation, the error rate, the ability of weak side hand control 
and the quality of ball control in complex situations.
In terms of defensive movement, defensive sliding is the 
basic movement technology in basketball defense. The 
completion process requires athletes to maintain low 
center of gravity, control body posture and quickly adjust 
direction in lateral movement. From the perspective of 
movement characteristics, defensive sliding is closely re-
lated to dynamic balance, supporting foot stability, body 
center of gravity control and direction conversion ability, 
so it has a certain relationship with proprioceptive func-
tion. The relevant experimental data showed that after 8 
weeks of balance and proprioception training, the defen-
sive sliding performance of the men's experimental group 
changed from 23.3 s to 23.1 s, with a small improvement; 
The female experimental group was shortened from 24.6 s 
to 23.8 s, showing some improvement [5]. But at the same 
time, the defensive sliding performance of the control 
group was also improved, so the results can only suggest 
that proprioception related training may have an impact 
on the performance of some defensive movements, which 
cannot be used as strong evidence to significantly improve 
the defensive sliding ability.
On the whole, dribbling and defensive movement are 
related to proprioception in theory, but the supporting 
evidence of the existing experimental research on the im-
provement of their special technical performance is not as 
sufficient as passing and shooting. On the one hand, drib-
bling and defensive movement require athletes to com-
plete body posture control, center of gravity adjustment 
and direction conversion during movement; On the other 
hand, most of the existing studies use the completion time 
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as the evaluation index, which may be difficult to fully 
reflect the quality of ball control, the stability of defensive 
posture and the quality of technical completion in the 
game situation.

4. Conclusion
As an important part of human motion control, proprio-
ception plays an important role in maintaining body pos-
ture stability, dynamic balance, movement coordination 
and neuromuscular control. These abilities are also an im-
portant basis for the completion of basketball special tech-
nology. Existing studies have shown that proprioception 
related training mainly includes balance training, unstable 
support training, sensorimotor training and functional bal-
ance training, with the common goal of improving body 
position perception, posture control and movement coor-
dination [1-3].
Based on the existing research results, it can be found that 
proprioception training has a certain role in promoting 
the performance of basketball special technology, but the 
evidence intensity of different technical projects is dif-
ferent. Among them, passing and shooting are the special 
techniques with sufficient research evidence at present. 
Most studies have shown that after 6-12 weeks of balance 
and proprioception training or unstable surface training, 
athletes' passing accuracy, passing speed, jump shot accu-
racy and some shooting kinematics indexes have been sig-
nificantly improved [4-9]. The mechanism may be related 
to the fact that proprioception training can enhance body 
stability, dynamic balance ability, trunk control and upper 
and lower limb coordination ability, so as to improve the 
stability and accuracy of technical movements.
In contrast, the effect of proprioception training on drib-
bling and defensive movement performance is still lack 
of consistent evidence. Although, from the theoretical 
analysis, proprioception can improve control of the body 
center of gravity, regulation of movement rhythm and di-
rection conversion ability, and may have a positive effect 
on dribbling and defensive movement, the improvement 
of relevant technical indicators in the existing studies is 
small. Most studies only use the completion time as the 
evaluation index, which is difficult to fully reflect the 
quality of ball control, the stability of defensive posture 
and the technical performance in the game situation, so 
more high-quality studies are still needed for further veri-
fication [5,10].
In general, the existing evidence supports that proprio-
ception training can improve some special technical 
performance of basketball players, especially in passing 
and shooting. However, there are still some problems in 
the existing research, such as small sample size, large 

differences in intervention programs, lack of unity in eval-
uation indicators, and insufficient research on high-level 
athletes, which limit the popularization and application 
of the research results. In order to improve the reliability 
of research results, future studies should further expand 
the sample size and carry out multicenter, randomized 
controlled studies; At the same time, the proprioception 
training program should be standardized, and the training 
cycle, frequency, intensity, content and advanced stan-
dards should be defined to enhance the comparability be-
tween different studies; In terms of evaluation, we should 
establish a more objective and comprehensive basketball 
special technology evaluation system, and comprehen-
sively analyze the shooting hit rate, passing accuracy, 
dribbling stability, direction change speed, balance control 
ability and other indicators. In addition, we should also 
pay more attention to high-level basketball players, and 
further explore the mechanism of proprioception training 
in improving basketball special technical performance by 
combining sports biomechanics, neuromuscular control 
and real game situation analysis, so as to provide more 
sufficient theoretical basis and practical reference for bas-
ketball special training.
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