
Research Overview on Goalball

1. Origin and Development

Goalball is a sport designed specifically for visually impaired individuals. It

originated in 1946 after World War II when Hanz Lorenzen from Austria and Sepp

Reindle from Germany jointly founded the sport [1]. Initially, it was used as a

rehabilitation activity aimed at helping war veterans with disabilities regain physical

function and confidence. Over time, goalball has evolved into a competitive sport

and made its debut at the 1976 Toronto Paralympics, becoming an official Paralympic

event.

The International Blind Sports Federation (IBSA) is the highest governing body for

goalball, responsible for formulating game rules and organizing competitions to ensure

standardization and fairness. Goalball has multiple international events every year,

including the World Blind Sports Games and various continental championships. These

events attract outstanding athletes from around the world, promoting the development

of goalball. In recent years, events such as the 2016 Rio de Janeiro Paralympics,

the 2020 Tokyo Paralympics, and the 2024 Paris Olympics have included goalball.

Teams from Brazil, Iran, China, the United States, Japan, and other countries have

performed well in various competitions, attracting global attention.

The development of goalball in China started relatively late, with the first national

competition held in 1992. It was officially included as a competitive event in the



National Paralympic Games in 1996, and national championships have been held

annually since 2001. With increasing domestic competitions, many cities have

established goalball teams, conducting grassroots training and competitions to promote

the popularization and development of the sport [1]. With the country's increased

attention to sports for people with disabilities, goalball has continued to develop and

has gradually become an important Paralympic sport in China. At the 2008 Beijing

Paralympics, the Chinese men's goalball team won its first gold medal, achieving

a breakthrough in medals, while the women's team won silver. In recent years, the

Chinese goalball teams have maintained a high level in international competitions,

with the men's team finishing as runners-up in two world championships, fourth place

in the 2023 World Blind Sports Games, and fourth place in the 2024 Paris Paralympics.

The women's team won the World Blind Sports Games championship in 2023, silver

medals in three Paralympics, and a bronze medal in the Paris Paralympics.

2. Project Characteristics and Ability Requirements

Goalball is a team sport designed for visually impaired individuals. Each team

has three players on the field, competing in a court 18 meters long and 9 meters

wide, with the objective of scoring by throwing the ball into the opponent's goal.

Players must wear blackout goggles (regardless of visual impairment level) to ensure

fairness, and the ball used is 1.25 kg with a bell inside that makes a sound. The

attacking team needs to accurately throw the ball into the opponent's goal, while



the defending team relies on auditory cues to locate the ball and uses their bodies

to block it. The roles of attacker and defender frequently switch during the game [2].

Goalball players also have different roles on the field. Each team's three players

are positioned in the middle and on both sides of the defensive area, playing as wings

and center. The center (Center) is the defensive core, responsible for intercepting balls

coming from the front, requiring fast lateral movement and static balance. Most are

B1-level (completely blind) athletes and may be given more defensive responsibilities

by the coach, using their auditory advantage to focus on interception and defensive

counterattacks [3]. The wing (Wing) mainly undertakes offensive tasks, with research

showing that over 85% of throws in goalball competitions are made by wings [4].

Due to their offensive responsibilities and the requirement to win, wings need to have

strong explosive power and speed. During the attack phase, their movement distance

is significantly longer than that of the center (average movement distance: wing 5.2m

vs. center 3.8m), and they mainly use high-efficiency techniques such as spinning

throws [4].

Goalball players also have different levels of visual impairment. Athletes can be

classified into three levels based on their degree of visual impairment: B1 (completely

blind or with only light perception, unable to recognize the shape of hands), B2

(severely visually impaired, with very limited vision or a narrow field of view), and

B3 (moderately visually impaired, with some functional vision). Although there are

differences in visual acuity levels among the three grades, according to the competition



rules, all athletes must wear goggles to ensure complete visual occlusion, making

no difference in performance between athletes of different visual impairment levels

under these conditions, which also ensures fairness. This has been confirmed in studies

of elite athletes [5]. For a broader range of goalball participants, B3 athletes have

a higher attack scoring rate, while B1 athletes have a higher defense success rate

[3].

3. Offensive

The offense in goalball is mainly reflected in the athletes' throwing actions.

Throwing is the key part of the game, initiating the attack, and the defensive team

responds with intercepting actions, directly affecting the game's score.

There are mainly three types of throwing actions in goalball. Traditional throwing

(straight throw), spin throwing, and between-the-legs throwing. Traditional throwing

uses a bowling-style underhand throw, with the athlete adopting a lower throwing

posture, bending the arm at the side, and then throwing forward. Traditional throwing

often uses a straight run-up or standing throw, with a lower ball speed, usually around

8 meters/second, which is easy to control the direction of the ball and has relatively

insufficient offensive threat [4]. Between-the-legs throwing uses a low center of

gravity throw, with medium speed and strong concealment. Spin throwing involves

running, turning, exerting force, and swinging, using a motion pattern similar to discus

throwing to accelerate the ball, producing a transcending motion, and the initial speed



of the ball can reach 12 meters/second [7], or even higher [8], and different trajectory

types can also be combined during this process.

The types of ball trajectories can be divided into flat balls, bouncing balls, and

spinning balls. More complex descriptions also include side-spin balls, forward-thrust

balls, arc balls, etc. [9]. The characteristic of a bouncing ball is that after being

thrown by the athlete, it bounces multiple times during its movement, with changes

in speed and height, interfering with the opponent's auditory positioning, disrupting

the opponent's defensive rhythm, and increasing the difficulty of defense [10]. Bouncing

balls are often used in conjunction with spin throwing techniques. The main

characteristic of a flat ball is that it flies close to the ground in a straight line, and

using spin throwing techniques to throw a flat ball often results in relatively higher

ball speed, while both straight throws and between-the-legs throws can achieve flat

ball throws. The main characteristic of a spinning ball is that its trajectory changes

suddenly after touching the ground, which can increase the difficulty of interception

for the defending athlete.

4. Defensive

Defense is also an important aspect that affects the outcome of goalball matches.

Athletes mainly collect information about the direction, angle, position, and trajectory

of the ball through the sound of the ball during defense. After processing and judging

the information, they make defensive actions such as sliding, pouncing, and blocking

to achieve interception.



There are mainly two common defensive techniques: kneeling defense and sitting

defense. The ending action of defense is for the athlete to stretch their body into

a "one" shape to expand the defensive area. Quick movement and positioning are also

required during the transition between offense and defense.

Kneeling defense is the most commonly used defensive technique by female athletes

[12], characterized by rapid response, quick action transition, and long kicking distance.

During kneeling defense, the athlete kneels on one knee, leans forward slightly, and

places both hands naturally in front of the body. When judging the direction and position

of the incoming ball through auditory cues, they immediately make a defensive action,

kicking the supporting leg to one side while pouncing to the other side, with the

core exerting force to stretch the body into a "one" shape and maintain the stretch.

Sitting defense, on the other hand, relies on upper limb extension to intercept the

ball with the buttocks on the ground [13], with limited movement speed and relatively

saving energy.

5. Measurement of Motor Abilities

Offensive Ability Evaluation

Bataller-Cervero et al. divided offensive ability into two dimensions: throwing

speed and throwing accuracy. Throwing speed is recorded using a radar gun placed

3 meters behind the athlete's throwing point and 1 meter above the ground, recording

the maximum speed value from the start of the throwing action to the ball's release.



Throwing accuracy is reflected by scoring the total points of 9 throws into the target

area [2].

Defensive Ability Evaluation

A photoelectric system is set up to perform complex reaction tests, simulating

defensive actions, and evaluating the athlete's reaction speed in a low position to

intercept virtual incoming balls (Bataller-Cervero), simulating real game situations and

assessing the athlete's reaction ability in actual defense [2].

Physical Measurement

Measurements include height, weight, BMI, arm span, waist-to-hip ratio (WHR),

and body length in a defensive posture. Testing methods: Body composition is

calculated using BMI based on weight and height. Arm span is measured as the

maximum horizontal distance when both arms are fully extended [3]. Waist-to-hip

ratio (WHR) is the ratio of waist circumference to hip circumference [19].

Aerobic Capacity

Measured by maximum oxygen uptake and pulmonary function parameters.

Laboratory tests: VO₂PEAK is measured using a treadmill or cycle ergometer.

Pulmonary function tests use a spirometer to assess respiratory function.

Balance Ability



Static balance is measured using single-leg standing time, and dynamic balance

is measured using stability index and body sway-related indicators.

Strength Measurement

Zhao Xun [20] chose 1RM bench press and 1RM squat as indicators of maximum

strength evaluation, sit-ups to evaluate upper limb endurance, knee push-ups and

standing long jumps to reflect lower limb explosive power, 1-minute sit-ups and

plank exercises to evaluate core strength. Additionally, vertical jump height (CMJ)

is commonly used to measure lower limb explosive power in goalball athletes.

Agility

Includes rapid movement, reaction time, and action coordination. The Pro-Agility

test is used to measure the athlete's lateral movement speed. Reaction time tests include

simple reaction time and auditory reaction time tests, targeting different scenarios.

6. Training Methods

Preparation activities are also an important aspect of the training process. They

have a positive impact on improving training levels and reducing the risk of injury.

The content of preparation activities focuses on shoulder joint mobility, wrist muscle

activation, ankle stability, etc., and designs specialized preparation activities that

match music and rhythm control, which can increase heart rate, improve ball speed



during training, reduce muscle viscosity, prevent injuries, and quickly get athletes

into the state [3].

Functional training is a training concept that has received attention in recent years.

In the training plan of goalball, functional training is designed from the perspective

of functional training, arranging myofascial awakening, stretching, and other training

content during the preparation activities, focusing on basic body function training,

general sports function training, and specialized sports function training during formal

training, and paying attention to soft tissue relaxation and muscle stretching during

the recovery phase after training. Such training arrangements have been proven to

improve the athletic performance of goalball athletes [20].

7. Physical and Mental Impact

Goalball not only has competitiveness but also has positive effects on health.

By participating in the training and competition of goalball, athletes' dynamic balance

ability is superior to that of sedentary people, and the higher the training level, the

higher the balance ability [23][24].

Goalball athletes also experience many injuries and fatigue during training and

competition, mainly due to factors such as collisions, overuse, and insufficient

physical fitness [25]. High-intensity continuous competitions (e.g., 3 games/day)

can also cause central fatigue in athletes, affecting muscle peak strength and technical

performance [26]. Goalball athletes are also often troubled by sleep disorders, with



a prevalence of about 33%, mainly related to high pressure and disordered routines

[27].

8. Problems and Prospects

Although we have some understanding of the characteristics and rules of goalball,

the overall research direction is still relatively scattered, and the correctness of the

research results needs further verification. For example:

Whether there are differences in performance between athletes under different levels

of visual impairment depends on which indicators can reflect performance and whether

they are representative.

As throwing is a basic element of goalball competitions, there is still a lack

of in-depth research on mainstream throwing techniques, biomechanical research on

spin throwing actions, and exploration of the throwing rules of flat and bouncing balls,

especially bouncing balls.

In general, goalball needs more abundant research content to deeply explore the project

rules and help visually impaired athletes improve their performance.
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