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Abstract Shooting can be done with static and
dynamic ball movements, but special tests for futsal
shooting have been carried out with static balls. This study
aims to assess the reliability and validity of the Futsal
Shooting Moving Ball Test (FSMT) as a new testing
protocol developed for futsal shooting skills. FSMT is a
futsal shooting test with the concept of moving the ball,
starting from passing, controlling, then shooting the ball
into the futsal goal as a target. This study uses 200 futsal
players (age 19.1+#1.62 years, height 169.644.72 cm,
weight 58.244.43, playing experience 6.0545.44 years, and
training 5.331.45 per week) to evaluate concurrent validity
(with static ball shooting test) and test-retest reliability.
Researchers also evaluated content validity by involving 6
experts (3 AFC instructors and 3 futsal coaches). The
results of the study reveal that FSMT provides content
validity and concurrent validity, because 84% of expert
judgments agree with FSMT and shooting performance
related to the static ball shooting test (feoun = 0.57; p-value
= 0.00). In addition, the FSMT is reliable, because there is
no difference (p-value = 0.36 and high ICC (ICC =0.84) on
the test-retest (2 different occasions). The findings show
that the FSMT is valid and reliable, so it can be a new
testing protocol for assessing futsal shooting skills.
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1. Introduction

Sports can develop physically- and mentally-healthy
humans who have personality, discipline, and high
sportsmanship; thereby, quality humans will be created. It
is an observable fact in the sporting world that there is a
tendency of rapid increases in sport achievements,
including the aspect of movements, from time to time at
local, national, and international levels. It is hoped that
movements in sports are carried out in an efficient and
correct technique. Sport activities include various kinds of
branches, one of which is futsal. Futsal is a fast-paced form
of small football, played worldwide, officially recognized
by FIFA, and played with a smaller ball with a low bounce
[1]. The game of futsal places great emphasis on technical
skills in high pressure situations as it requires quick
thinking, demands quick reflexes, and precise passing. So
that every futsal player must have the ability to move and
control the ball during changing conditions [2]. Basic
technique is an important ability for futsal performance.
One of the basic techniques in futsal is shooting. Shooting
is when taking a long shot and many times to score a goal
[3]. Shooting is characterized by a very hard kick to the ball,
creating fast ball speed. A shooter must combine power
and accuracy to the shot. Shooting can be done with all
parts of the foot. In carrying out an attack strategy to create
goals, players must master the correct shooting technique
so that it will support the success of the strategy applied.

Shooting is the most common way to score goals in
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futsal [4]. Shooting can be done with static and dynamic
ball conditions. A static ball that is shot at goal, may occur
in the event of a penalty. While the dynamic ball that is
shot at the goal occurs when the player is dribbling the ball
that is then shot at the goal or comes from passing then
shooting the ball to the goal (the assist). In line with this,
Goes et al explain that passing is classified as a "good pass"
if it produces a scoring opportunity or increases the
probability of a shot on goal, but even though it does not
immediately produce a goal scoring opportunity, it still
interferes with the opponent's defense [5]. In addition to a
good pass, receiving the ball as an assist also plays a role in
the occurrence of goals. Kempe & Memmert explain that
successful teams use more creative actions, one of which is
assists to score goals [6]. Kaya & Erdem, also showed that
futsal has a positive effect on the number of assists,
because of the dimensions of the futsal goalposts with a
height of 2 m and a width of 3 m, it is more difficult to
score goals than football so players prefer team
collaboration over individual characteristics to score goals
when playing futsal [7].

Vilar et al also show an interaction effect which shows
that, between the moment of ball reception by the assisting
player and the shot on goal, the mean RV (relative velocity)
increases in games that end in goals [8]. The results of the
analysis of the field area to score goals show that by
analyzing parts of the court area to determine where the
assists come from to score goals (assists are given for
passes that lead directly to the goal). It can be seen that
most of the goals were scored by 60.4% from open play,
and the remaining 39.6% were scored by individual
playing. The majority of goals by set playing (assist) were
scored between 10 meters from the penalty spot on the goal
line and displays of the court 20 meters 73.1% of the total
goals scored [9]. Consider several explanations related to
goals that come from assists, thus requiring players to
master dynamic ball shooting. Thus, every futsal player
can play tactics with a good collaboration between players
to score goals.

Several test instruments have been created to evaluate
shooting. For example Wijayanti and Kushartanti [10], the
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shooting test was carried out 6 times using the right foot 3
times and the left foot 3 times alternately. For example,
Narlan et al. [11], shooting test was carried out 10 times at
three different points with a distance of 12 meters. 4 balls at
the center point, 3 balls at the right point, and 3 balls at the
specified left point. In both, the shooting test was carried
out with a direct shot at the goal with a static ball position.
Whereas shooting action is not only done with a static ball
position. So that these two tests raise limitations in the
accuracy of shooting results when in a futsal match.
Shooting skill is a player’s skill in shooting consistently
with the various situations experienced in a game when the
ball position is either dynamic (by result of passing) or
static (during the penalty kick). Hence, in this study the
researcher developed a shooting test instrument with a
dynamic ball position from the bounce of the board, so that
futsal players can move their body and change their
direction according to the stimulation, namely the ball that
comes from the result of the reflection. In addition,
shooting with the dynamic ball is harder to anticipate by
the goalkeeper as the ball moves toward kicks can change.
Therefore, this study aims to assess the reliability and
validity of the futsal shooting moving ball test (FSMT) as a
new testing protocol developed for futsal shooting skills.

2. Method

Participants

The evaluation of the test was carried out on 200 U-18
professional futsal players from the Indonesian Futsal
League with a right foot dominant, consisting of 100
female players and 100 male players, resulting from
purposive random sampling. Anthropometric
characteristics of participants can be seen in Table 1.

Before conducting the trial, the subjects signed an
agreement. The Research Ethics Committee of Sebelas
Maret University Surakarta has also given its approval to
this research.

Table 1. Anthropometric characteristics of U-18 professional futsal players

Experience (years of Number of training

Age (years) Height (cm) Body weight (kg) play) sessions per week
Male (n = 100) 19.5 +1.82 176.2 +5.40 62.2 +£4.75 6.5 +2.79 5.7 +1.39
Female (n = 100) 18.8 +1.41 163.1 +4.03 542 +4.11 5.6 £2.65 49 +1.52
Total (N = 200) 19.1 +1.62 169.6 +4.72 58.2 +4.43 6.05 +5.44 5.3 =*1.45
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Research Method

This is a research that develops a test instrument. In
developing the instrument, it required an assessment of the
validity starting from the initial development of the
instrument and relied on the use of experts to evaluate and
assess the elements of the instrument. This research was
conducted in accordance with the theory proposed by
Lynne [12], in which two stages (development and expert
assessment) were important for the instrument being
developed and the third stage of revision and
reconstruction was then added after expert assessment.

Validity and Reliability Assessment

To assess the futsal shooting moving ball test (FSMT),
researchers used concurrent validity, content validity, and
test-retest reliability. To assess concurrent validity, the
performance of 200 futsal players (100 males and 100
females) was tested. The athletes performed the FSMT test
(dynamic ball shooting test) and static ball shooting test
(Narlan et al shooting test). First, the FSMT test was
carried out and 5 minutes later the static ball test was
carried out. The static ball shooting test is carried out using
10 balls and a goal measuring 3 x 2 meters (there is a target
number on the goal). The test is carried out by kicking the
ball 10 times at three different points with a distance of 12
meters (using the right foot and left foot). 4 balls at the
center point, 3 balls at the right point, and 3 balls at the
specified left point. The researcher decided to use the
shooting test of Narlan et al, because the test was both
carried out 10 times (right foot and left foot) and there were
target numbers on the goal.

To assess content validity, the researchers involved 3
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AFC instructors and 3 futsal coaches. All experts have a
minimum of 6 years experience. Validity is assessed
through expert assessment, expressed by index percentage.
Experts were asked to review the instrument content to
determine whether in total the instrument being developed
was relevant. Expert assessment in the form of quantitative
data. Experts assess the instrument in terms of clarity,
safety, implementation, and accuracy (Table 2). The
assessment is carried out using a Likert scale with the
following answer choices:

1 = indicator does not measure theoretical concept at all

2 = indicators measure theoretical concepts weakly

3 = indicators measure theoretical concepts

4 = indicators measure theoretical concepts strongly

5 = indicator measures the theoretical concept very
strongly

The score was then summarized, in which the higher the
score was, the better the instrument would be. 1f 80% of the
experts agreed that this aspect was valid, then the
instrument was considered valid [13].

To assess reliability, all samples (100 males and 100
females) were tested for FSMT twice on 2 different days.

Statistical Analysis

The data of concurrent validity and test-retest reliability
showed that they were normally distributed based on the
Kolmogorov Smirnov test. The analysis of the results of
the FSMT test and the static ball shooting test was carried
out with the Pearson correlation. Test-retest reliability was
tested by ICC and by testing differences in FSMT
performance in 2 days of testing using paired t-test. A
significance level of 5% was established.

Table 2. Aspects of instruments assessed by experts

Judgments

Aspect
Clarity Clarity of FSMT implementation instructions
Security FSMT instruments are safe to apply
Execution FSMT can be applied to futsal players
FSMT is easy to apply for futsal players
Accuracy FSMT is right for the characteristics of futsal players

FSMT is right for measuring shooting skills of futsal players




International Journal of Human Movement and Sports Sciences 10(6): 1302-1310, 2022

3. Results

Development Stage

Instrument Constructions

Figure 1 shows the set-up of the developed FSMT
shooting test. The test was carried out on a futsal field
made of interlocks. The test was carried out by kicking the
ball, making rebound passes to the board, controlling the
ball, and turning and shooting towards the target area in the
shooting area measuring 5m x 15m. Each player is given
10 shots each foot, alternating between right and left.

Expert Assessment Stage

The results of expert validation are presented in Table 3.
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The table shows the aspects validated and the scores of
each expert.

Based on Table 3, the average percentage of expert
validation of 84% means that all experts agree that the
Futsal Shooting Moving Ball Test is a valid instrument to
measure the shooting performance of futsal players so that
it can be used for trials. In this case, the expert
recommends that the shooting area distance be expanded
and the position of the board layout to be advanced.

Revision Stage

After analyzing the results of the expert’s assessment,
the researcher then decided to change items based on the
suggestions. Figure 2 shows the results of the revised
FSMT after expert assessment.
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Figure 1. The Developed FSMT (Futsal Shooting Moving Ball Test)
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Instrument Revision

Instrument Testing

Testing for the instrument involved 200 futsal players
and time to check concurrent validity and test-retest
reliability.

The results of concurrent validity, the shooting value in
FSMT is 45.80 +7.08 with a shot accuracy of 1880 and
inaccurate as much as 120 and the shooting value on a

Futsal Shooting Moving Ball Test (FSMT) Assessment as a New Testing Protocol

static ball is 36.72 +6.28 with a shot accuracy of 1768 and
inaccurate as much as 232. Figure 3 depicts a dispersion
plot showing the relationship between shooting
performance in FSMT (y axis) and static ball shooting (x
axis). The results of the Pearson correlation test showed a
strong and positive relationship between performance in
FSMT and static balls shooting (reoun: = 0.57; p-value =
0.00; R Square = 0.33).
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Figure 2. Revision of FSMT (Futsal Shooting Moving Ball Test)



International Journal of Human Movement and Sports Sciences 10(6): 1302-1310, 2022

Table 3.  Expert Validation Results
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Aspect Expertl Expert2 Expert3 Expert4 Expert5 Expert6
Clarity of FSMT implementation instructions 5 4 4 4 5 5
FSMT instruments are safe to apply 5 4 4 4 4 4
FSMT can be applied to futsal players 4 4 4 4 4 4
FSMT is easy to apply for futsal players 4 4 4 4 4 4
FSMT is right for the characteristics of futsal players 4 4 4 4 4 4
FSMT is right for measuring shooting skills of futsal players 5 4 5 4 5 4
Percentage (%) 90 80 83 80 87 83
Average Percentage (%0) 84
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Figure 3. Dispersion plot showing the relationship between shooting performance in FSMT (y axis) and static ball shooting (x axis)
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The results of the test-retest reliability, showed a high
ICC (ICC = 0.84, 95%). In addition, the paired t-test also
showed no difference between the performance of the
shooting test and retest (teoun: = 0.913; p-value = 0.36).

Final Result of Developed Instrument

Figure 4 shows the final FSMT (assessed by experts and
tested on futsal players). The test aims to assess shooting
skills in futsal. The test was carried out on a futsal field
made of interlocks. The futsal ball is placed in the position

Futsal Shooting Moving Ball Test (FSMT) Assessment as a New Testing Protocol

where the testee stands. When the testee’s name is called,
the testee kicks the ball, makes a rebound pass to the board,
controls the ball, turns around, and shoots at the target area
in the shooting area. Participants are given 10 free-footed
shots, alternating between each foot. The score for each
shot is recorded. The assessment is made based on the
accurate shot at the target area. The terms of the score are
in accordance with the number on the target area which is
hit by the ball and then accumulated. The shooting results
are then compared with the assessment criteria presented in
Table 4.
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Figure 4. Final FSMT (Futsal Shooting Moving Ball Test)
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Table 4. FSMT Assessment Criteria

Value Limit
Category Criteria
Male Female

A Very good > 59 >55
B Good 49 -59 45-55
C Somewhat good 40-49 37-45
D Less good 33-40 30-37
E Not good <33 <30

4. Discussion

Futsal can be defined as sprinting with intermittent
high-intensity activity [14]. This team game demonstrates
many aspects required including running ability, anaerobic
fitness, and shooting skills. The player, in the effort of
scoring or attacking the opponent’s goal, should do proper
and correct shootings. Shooting techniques are carried out
in offensive situations. Shooting techniques are important
in futsal games because they involve an attack in which the
ball and players are in constant motion towards the goal’s
target area. Therefore, shooting skills need to be trained
and measured by a shooting test instrument. This research
developed a futsal shooting test instrument. Futsal
Shooting Moving Ball Test (FSMT) was developed with
the concept of having a target score in 9 segments in the
target area and a board to bounce the ball so that the ball
that was kicked against the goal was the ball bounced to the
board, in which it became dynamic.

The results showed that 84% of expert judgments
agreed that the Futsal Shooting Moving Ball Test (FSMT)
is a valid instrument to measure the shooting performance

of futsal players, proving the content validity of the FSMT.

A test instrument needs to be identified by experts to find
out whether the instrument can be used by athletes and is
practical for use in various test locations [15]. The results
also show that shooting performance in FSMT is related
to performance in the static ball shooting test (reoun =
0.57), proving concurrent validity. Despite this strong
relationship, when the coefficient of determination was
considered (R Square = 0.33), it was assumed that 33% of
the FSMT variability was associated with performance on
the static ball shooting test but 67% was not. In both of
these tests, participants both had to shoot the ball at the
goal where there was a target number, but there was a
difference in the FSMT where there was rebound bait and
ball control, so 67% of the variability might be affected
by these variables. On the other hand, the shooting
conditions in FSMT have an uncertainty about the ball
because it uses a dynamic ball. While in the static ball
shooting test, the participants shoot a ball that has been
prepared and the direction of the ball is known. In FSMT,
participants are required to pass a rebound first, then
control the ball and then shoot it at the goal. While in the
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static ball shooting test, participants immediately shot the
ball at the center, right, and left points. Based on this, it
can be concluded that although the wvalue of the
relationship confirming concurrent validity is acceptable,
the different features of the two tests can change the
performance of futsal shooting in athlete evaluation. The
results of the test-retest showed a high correlation
between shooting performance in FSMT in test and retest
(ICC = 0.84) and there was no difference in shooting
performance in these 2 different conditions, proving the
reliability of the test-retest of FSMT. Based on this, it can
be concluded that futsal players have consistent shooting
performance in the test and there is no effect from
practice.

Practical Application

FSMT is a field test developed to assess the shooting of
futsal players by considering the dynamic motion of the
ball. The results of the study have shown that the FSMT is
a valid and reliable instrument and can be used by coaches
because it is practical and simple. FSMT can test the
accuracy of kicks towards the goal at right, left, center,
bottom, and top corners. Through FSMT, the player's skills
measured are more superior, in which the skills of paying
attention to where the kick is going, identifying where the
goalkeeper's position is, identifying field conditions,
identifying running speed and accuracy of the ball, and
seeing the defender or goalkeepers are measured.

5. Conclusion

The results of the study reveal that FSMT provides
content validity and concurrent validity, because 84% of
expert judgments agree with FSMT and shooting
performance related to the static ball shooting test (reount =
0.57; p-value = 0.00). In addition, the FSMT is reliable,
because there is no difference (p-value = 0.36 and high ICC
(ICC = 0.84) on the test-retest (2 different occasions).
These findings confirm the content validity, concurrent
validity, and test-retest reliability of the futsal shooting
moving ball test (FSMT), so that FSMT can be a new
testing protocol to assess futsal shooting skills. This study
implies that FSMT can be a reference and input for futsal
coaches to evaluate shooting skills and the effectiveness of
futsal shooting training. So that it can be used to detect
talented individuals in futsal. In addition, the equipment in
the FSMT is easy to adapt and does not consist of
expensive tools so that both trainers and researchers can
easily apply this test.
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