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Abstract

Study purpose. The goal of this project is to provide a basic volleyball skill exam for Universitas Muhammadiyah
Surakarta students enrolled in the Sports Education study program.

Materials and methods. This work employed experimental techniques. They are testing the reliability and validity
of fundamental volleyball skills for students between 18 and 24. For objectivity and validity, personal correlations are
employed in data analysis, while reliability coefficients between classes are used in data analysis for reliability. The
population and sample consisted of 114 students studying sports education in the first and third semesters, including

64 males and 50 females.

Results. The validity value, r = 0.653, was highly significant. Additionally, the researcher’s score with tester 1’s assistance
is r = 0.759, with tester 2’s assistance is r = 0.651, and the correlation coefficient between the results of assistant testers one
and two is a high r = 0.686. The objectivity value of the result score for the volleyball skill instrument was r = 0.787 for the
researcher and examiner one and r = 0.705 for examiner two. The correlation coefficient between assistant examiners one
and two was high at r = 0.706. The motion reliability score for volleyball skills was high (r = 0.652). The volleyball skill

reliability score had a very high result score of r = 0.872.

Conclusions. Based on the study findings, it is clear that the accuracy test of fundamental skills is highly effective
and efficient and merits being used as a benchmark instrument to assess the skills of volleyball. To improve volleyball
playing abilities, further research involving various factors, including social environment, psychosocial factors, and
physical condition factors by student characteristics, is necessary. However, caution is required due to the small
sample sizes used in this study and the need to consider other variables.

Keywords: the validity, reliability tests, volleyball batteries.

Introduction

The volleyball sport’s regulations state that each team
can play the ball one to two times before it crosses the net,
but three times is the maximum. A one-handed serve that
sends the ball over the net initiates plays (Oliinyk et al., 2021).
Before the ball touches the ground, leaves the pitch, or is
mishandled by a player, it can be played once more (Hu et
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al., 2022; Muharram et al., 2023; Soytiirk, 2019; Yudasmara &
Fadhli, 2018). According to the regulations, volleyball games
start with a service technique. This method can be accepted by
a forearm pass technique (forearm pass) or overhead passing
technique (overhead pass), fed by forearm pass or overhead
pass techniques, followed by a punch (technic spike), and
finallyablock (technic block) (Dewantietal.,2023). According
to Nasrulloh, players in this game must jump vertically while
spiking and blocking to make contact with the ball from a
height of their choosing (Nasrulloh et al., 2021).

Volleyball requires roughly 10-12 years of sportsman
coaching to achieve maximum or perfect outcomes. Learning
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volleyball critical motion abilities of primary school pupils
through effective and efficient game-centered strategies
is the conclusion of Samsudin’s research (Samsudin et al.,
2021). The principles of sports coaching, in Bompa’s opinion,
start at the multilateral level, the specialization stage, and
the pinnacle stage of achievement (Bompa & Buzzichelli,
2019). The emphasis of the multilateral/novice stage, which
starts with volleyball at the age of 11-12, is on preparation
for introducing numerous sports. The specialization stage,
which occurs between the ages of 14 and 15, emphasizes
the choice of a specific subject that is actively pursued and
has the potential for peak performance, such as volleyball.
Athletes play volleyball at the peak of their abilities, typically
between the ages of 20 and 25.

How to judge a player’s talent during a game and
selecting a good volleyball player are two challenges
that coaches must overcome (Indrakasih et al., 2022). To
plan training for athlete progress, coaches must have the
proper guidance and resources (Budiarti et al., 2019). The
measuring process is crucial because it enables the trainer to
assess the training plan’s effectiveness (Juditya et al., 2020).
Based on the evaluation findings, numerous initiatives and
improvements will be undertaken to enhance the training
programs quality (Lima et al., 2021). Additionally, the coach
can only analyze volleyball skills using the tools already used
for student assessment, not the actual movements. Due to
age and talent discrepancies, senior volleyball players cannot
be evaluated using student skill assessments.

For coaches, professors, and physical education teachers
to use volleyball skill instruments to evaluate and choose
future volleyball players, it was essential to determine
whether they accurately assessed the abilities and skills of
volleyball players aged 18 to 24. The application also aims to
assist volleyball coaches, lecturers, and physical education
teachers in evaluating players’ skills and appropriate moves.
Volleyball skill instruments minimize the usage of tools and
human resources, and their execution indications are more
by the caliber of volleyball skills, such as serve, pass, block,
and smash.

Materials and methods

Study participants

The research conducted experimental research to
create a product of fundamental volleyball playing abilities
for students between 18 and 24. According to Sugiyono’s
explanation, experimentation is a quantitative research
approach used with experiments that meet the criteria of
effectiveness, quality, or the same. This is done to ensure the
influence of independent variables on dependent variables
(results) under controlled circumstances (Sugiyono, 2017).

Study organization

This study used a pre-test and post-test to evaluate the
validity and reliability of the fundamental volleyball skills
of students between 18 and 23. The fundamental volleyball
tactics of serving, forearm pass, overhand Pass, smashing,
and blocking are used as test materials. Between January and
March 2023, a purposeful sampling technique was used to
gather samples with male and female gender characteristics

criteria tailored to the requirements of the Universitas
Muhammadiyah Surakarta Indonesia, students who were
the focus of the current study. 64 males and 50 females were
included in the 114 students chosen to participate in the
current experiment. Students majoring in sports education
at the Universitas Muhammadiyah Surakarta in the first
and third semesters made up the population and sample
for this study. The accuracy of volleyball sports techniques,
including serve, underpass, overpass, smash, and block, is
assessed based on the characteristics examined. The data
was gathered using assessments that examined the precision
of fundamental volleyball techniques: (1) Forearm pass:
Students pass to the wall for one minute. The score is
determined by the touch of the ball on the predetermined
target with the position to make a bottom pass behind the
line (a distance of 3 meters from the target wall) with a
target height of 2.5 meters and the Scoring according to the
touch of the ball in the target area of 1.2 and 3 with a target
distance of 30 cm each; (2) Top Pass: For one minute, the
students make top passes to the wall. (3) Top and bottom
serve: Students perform ten upper serves, scoring based on
the ball’s fall on a predetermined target. The score is given
according to the touch of the ball to the predetermined
target with the position to perform a bottom pass behind
the line (a distance of 3 meters from the target wall) with a
target height of 3.5 meters and a Score according to the touch
of the ball in the target area of 1.2 and 3 with a target distance
of 30 cm each. The rating is based on the touch of the ball in
the target area of 1, 2, 3, 4, and 5 with a size of 2.5 meters with
a value of 2; the size of the line with a distance of 5 meters
is given a value of 1, and 3 and line sizes with the princess
2.24 meters. The position to serve behind the line (9 meters
from the target) has been used to determine the ball’s fall in
the target area. With an assessment based on the touch of the
ball in the target area of 1, 2, 3, and 4 with a size of 3 meters
can be a value of 2, the size of the line with a distance of
4.5 meters is given a value of 1, and 3. The size of 4.24 meters,
the score is given according to the ball’s fall in the target area
that has been set with a position to smash behind the attack
line (a distance of 3 meters from the target). The chance was
presented ten times. The ball’s descent to a predetermined
target determines the score. The rating is given according
to the touch of the ball in the target area of 1, 2, 3, and 4
with the provision that it can be scored four if the ball falls
on the target line 2 0.75 meters, and can be three if the ball
falls on the target size of 1 me. The position to block behind
the attack line (3 meters from the target) has a net height of
2.43 meters, and the princess has a height of 2.24 meters.
Each test’s implementation and intended results can be
summed up as follows;

Overhand Pass

Equipment: Ball, note, and target wall

Implementation steps: (1) Students may attempt two
passes before taking the test; (2) Students complete the top
pass for one minute; (3) Position for the top fitting is behind
the line, three meters from the target wall.

Rating: (1) Assessment based on when the ball touches
the target area; (2) if the ball is lost, the first throw to the
target is not given a score; (3) Off-target ball touches are
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given a value of 0; (4) If the ball touches precisely on the
target line, the score obtained is the highest; and (5) The
value obtained is the total score of 1 minute of overhand
Pass executed.
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Fig. 1 Overhand Pass
Forearm pass

Equipment: Ball, note, and target wall

Implementation steps: (1) Students may attempt two
passes before taking the test; (2) Students complete the top
pass for one minute; (3) Position for the top fitting is behind
the line, three meters from the target wall.

Rating: (1) Evaluation based on the ball’s touch in the
target area; (2) If the ball is lost, the first throw to the target is
not given credit; (3) Off-target ball touches are given a value
of 0; (4) If the ball touches precisely on the target line, the
score obtained is the highest; and (5) The value obtained is
the total score of one minute of forearm pass executed.
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Fig. 2. Forearm pass
Service

Volleyball court, net, ball, and comments are provided

Procedure: (1) Students may perform the smash exper-
iment twice before the test; (2) Students must smash ten
times; and (3) Position for free service (as long as the service
area is allowed).

Rating: (1) The ball’s fall into the target area is taken into
account; (2) The ball strikes the net and leaves the field (goes
out); and (3) The value achieved is the sum of the scores for

the ten serves made
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Fig. 3. Service

Block

Volleyball court, net, ball, and comments are provided

Procedure: (1) Students may do block experiments twice
before the test; (2) Students block ten times; (3) Position for a
free block (along the net).

The ball concerned at the net and out of court is given
the number 0; the value gained is the total score of 10 blocks.

Rating: (1) Assessment based on the ball’s fall in the

target area.
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Fig. 4. Block

Smash

Volleyball court, net, ball, and comments are provided

Procedure: (1) Students may perform the smash experi-
ment twice before the test; (2) Students may smash ten times;
(3) Students may smash by throwing their balls; and (4) Stu-
dents should crush in the middle (position 3).

When the ball strikes the net and leaves the field (goes
out), it receives a score of 0; when it falls in the target area,
it receives a score of 1; and when it lands in the target area,
it receives a score of 10.
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Fig. 5. Smash

Statistical analysis

Validity and reliability tests are used in data analysis
methods. The correlation Product-Moment of Karl Pearson
is the validity test that is employed. The Scale Reliability
Analysis from Alpha Cronbach’s Reliability Test (Sugiyono,
2017).

Table 1. Standards for interpreting a test instrument’s
correlation coefficient

Interval Coefficient Category
0.80-1.000 Very high
0.60-0.799 High
0.40-0.599 Currently
0.20-0.399 Low
0.00-0.199 Very low

In addition, a paired test (t-test) was used to assess the
accuracy of the fundamental volleyball skill exam. SPSS 25
overall data analysis.

Results

Figure 1 displays the outcomes of a descriptive analysis
that considers mean scores, standard deviations, and other
metrics to highlight the findings of this study on the validity
and reliability of students’ basic volleyball playing abilities in
terms of gender characteristics.

70,00
60,00
50,00
40,00
30,00
3

20,00
10,00

Mean Std. Deviation (SD)
Age Number of
responders (n)
= Male 20,58 1,10 64
® Female 20,80 1,10 50

Fig. 6. Characteristics of sex and age

Figure 6 displays the sex characteristics of 64 males and
50 females, together with the mean ages of males and females
(20.58 - 20.80 = 0.22). This indicates a 0.22-year difference
in age features, while the sample’s other characteristics
studying in the first and third semesters of the Universitas
Muhammadiyah Surakarta sports education study program
are nearly the same. Furthermore, the results of the validity
and reliability test of basic volleyball skills are in Table 2
while Table 3 interprets the results of the difference in mean
and standard deviation (SD) of basic volleyball playing
technique skills.

Table 2. Results of the Analysis of Volleyball Skill
Instruments’ Reliability and Validity

Male (N = 64) Female (N = 50)
Variable
Validity Reliability Validity Reliability

Overhand pass 0.639 0.744 0.638 0.852
Forearm pass 0.603 0.756 0.632 0.847
Service 0.673 0.758 0.686 0.801
Smash 0.666 0.752 0.656 0.832
Block 0.683 0.787 0.644 0.896

Table 3. Results of differences in the mean basic technical
skills of playing volleyball

Variable G;Ir;gf ! Mean * SD
Overhand pass M/F 1.96 £2.15
Forearm pass M/F 1.42 £2.44
Service M/F 1.48 £6.05
Smash M/F 348 +£5.23
Block M/F 4.20+2.17

*M = male; F = Female

The findings of the investigation of the validity and
reliability of the fundamental volleyball skills of students in
the high category are presented in Table 2. The acquisition
of each test is proof of this: (1) Overhand pass with a validity
of 0.639 and a reliability of 0.744 for males and a validity of
0.638 and a reliability of 0.852 for females; (2) Forearm pass
with a validity of 0.603 and a reliability of 0.756 for males
and a validity of 0.632 and a reliability of 0.847 for females;
(3) Service with a validity of 0.673 and a reliability of 0.758
for males and a validity of Thus, it can be inferred that the tool
can be used to assess students’ proficiency in fundamental
volleyball abilities. However, due to the population and
sample size being so tiny for the Universitas Muhammadiyah
Surakarta’s sports education study program, care must be
used when employing this instrument.

Additionally, based on variations in mean and standard
deviation for theboysand females of each study variable, Table
3’s descriptive analysis of research outcomes was performed.
The acquisition of each test is proof of this: (1) Overhand
pass, with a mean of 1.96 and a reliable standard deviation
of 2.03; (2) Forearm pass, with a mean of 1.42 and a reliable
standard deviation of 2.50; (3) Service, with a mean of 1.48
and a reliable standard deviation of 4.52; (4) Smash, with

750



Jariono, G., Nurhidayat, N., Sudarmanto, E., Nugroho, H., Maslikah, U., & Budiman, I.A. (2023). Basic Volleyball Technical Skills for
Students: Validity and Reliability

a mean of 3.48 and a reliable standard deviation of 4.97;
and (5) Block, with a mean of 4.20 and a reliable standard
deviation of 1.80. It follows that there are disparities between
the typical fundamental volleyball skills of male and female
students. As a result, the fundamental volleyball skills of
male and female students differ. This suggests that the
coeficient, which was applied to a sample of 114 persons,
can be generalized or applied to the population as a whole.

Discussion

When this research was conducted on sports education
students at the Universitas Muhammadiyah Surakarta, the
volleyball accuracy test instrument was modified from sev-
eral valid research results and is suitable for testing and mea-
suring basic volleyball skills of students aged 18-24 years.
Test the instrument’s validity and dependability and the ac-
curacy of the fundamental volleyball methods, including
serve, top pass, bottom pass, block, and smash in the high
category. Each of the aforementioned basic volleyball skill
tests utilizes a value for Cronbach’s Alpha of 0.60. Therefore,
it is possible to infer that the correlation coefficient with
the range of 0.60 to 0.799 has good reliability. The test data
results have a strong level of validity and reliability if the cor-
relation coeflicient is more significant with r-table N = 114,
if the number of samples with a level of 5% = 0.05 is 114, or
if the correlation coefficient is more significant than 0.5, or
if the correlation coefficient is 0.176, or if primary volleyball
skill data can be used to measure volleyball playing skills in
students between the ages of 18 and 24. It may be anticipated
that volleyball sporting accomplishments will be at their best
in line with Furkan’s advice that coaches, managers, and offi-
cials can exploit Battery Tests to pick players (Furkan, 2019).

According to Aulia’s research, the invention of the study’s
instruments is a valuable tool for determining motion and
the outcomes of volleyball abilities such as serve, dig, set,
block, and spike (Aulia et al., 2022). Furthermore, according
to Aulia’s research, this volleyball skill instrument helps mea-
sure the skills of volleyball players between the ages of 18 and
25 (Aulia et al., 2022). According to Yudasmara’s research
findings, the test instrument has a high correlation coeffi-
cient value, enabling teachers to utilize it to gauge how well
students learn volleyball. Tests are quick and straightforward
to perform anywhere. It has also been demonstrated that
the instrument can evaluate volleyball-related theoretical
or practical concerns (Yudasmara & Fadhli, 2018). Accord-
ing to Komani’s research (Komaini et al., 2022), volleyball
smash test equipment is designed using sensor technology
to quantify a player’s capacity to smash the ball. According
to Sujarwo’s research findings, this instrument helps assess
volleyball players’ levels of self-assurance when serving and
jumping (Arif & Sujarwo, 2021). Contrary to Soytiirk’s re-
sults, aspiring physical education teachers must learn to as-
sess motion and apply alternative measurement techniques
in volleyball matches (Soytiirk, 2019).

The instrument’s validity determines the veracity of
any justifications or generalizations drawn from the data
acquired (Palao et al., 2015). An instrument is considered
valid for measurement (Conti et al., 2016). Analyzing mea-
surements and checking for logical inconsistencies in data
findings are requirements for validity studies (Garri et al.,
2020). According to Xupeng Wan, a measuring device is

considered accurate if it can determine the target’s size (Wan
& Niu, 2017). Objectivity is one of the elements that should
be prioritized when it comes to testing, measurements, and
evaluations (Destriana et al., 2021). If an instrument lacks
objectivity, it is seen as unreliable. The concept of objectivity
is crucial for all measurement tools and methodologies. The
skill level of each volleyball player should be assessed equally
(Wang et al., 2018).

As a result, instruments must adhere to particular
standards, such as being highly valid or measuring what
should be measured. Last but not least, the instrument must
have high reliability, consistency in measurements, and high
objectivity, or findings that are essentially the same regardless
of how many people take measurements. The current
study investigated the validity, objectivity, and reliability of
volleyball skill instruments used to gauge players’ skills and
abilities between the ages of 18 and 24. The findings of this
study show that an instrument developed to score volleyball
players between the ages of 18 and 24 in terms of service,
forearm pass, overhand Pass, block, and smash abilities, has
excellent levels of validity, objectivity, and reliability. This
shows that tools for measuring research skills can be used to
gauge what needs to be gauged. When coaches, managers,
and team officials employ the instrument test to choose
players, it is reasonable to anticipate that volleyball sporting
accomplishments will be at their peak.

Conclusions

Based on the study’s findings, it is clear that the primary
skill accuracy test is highly effective and efficient and
merits being used as a normative instrument to assess the
skills of volleyball players between the ages of 18 and 24.
Further research involving various factors, including social
environment, psychosocial factors, and physical condition
factors under student characteristics, is necessary to improve
volleyball playing abilities. However, caution is required due
to the small sample sizes used in this study and the need to
consider other variables.
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BA30BI TEXHIYHI HABUYKIW FT'PU Y BOJIENBOJ ANA
CTYAEHTIB: BANNIAHICTb | HAQIVHICTb

Tarot [I>xapiono'**?, Hypxigaar'®¢, Eko Cygapmanro'®E, Xapic
Hyrpoxo*“®, ¥Vsizaryn Macnika®*®, Ingpa Ani bygiman*®?

"YuiBepcuter Myxammapisa B Cypaxapri

*YHiBepcUTeT OAUHAIATOrO OepesHs

3JI>KaKapTChKUII IepyKaBHMIT YHIBEPCUTET

‘MayKaneHKCbKuI YHiBepCcuTeT

ABTOpPCHKMIT BKTAJ: A — Au3aiiH gocnipkenHs; B — 36ip ganux; C — cratananis; D — migroroska pykormcy; E — 36ip komtis

Pedepar. Crarts: 7 ¢., 3 Tabn., 6 puc., 25 pxepernt.

Mera gocnimkeHH:. MeTo Iii€l fOCTifHUIIBKOI poOOTH € 3abe3IedeHHs icInTy 3 6a30BMX HABMYOK IPY Y BOTIEOOI IS CTY-
neHriB YuiBepcutery Myxammania Cypakapra (IHZoHesis), sIKi 3ammcanncs Ha HaB4anbHy porpamy « CHOPTYBHE BUXOBAaHH».

Marepianu ta MeTopu. Y 1iiif po60Ti BUKOPUCTOBYBa/IN eKCIIepYMeHTaIbHI MeToaM. 3a IX OIIOMOrOI0 IIepeBipsI0Th Haill-
HICTb i Ba/liIHICT OCHOBHMX HAaBUYOK TP y BOIENOO /It CTYAEHTIB BikoM Bif 18 1o 24 pokis. []jis1 aHamisy gaHUX MOKa3HMKIB
06’ €KTMBHOCTI Ta BaJIiTHOCTI BMKOPMCTOBYIOTD iHAMBi/lyanbHi KOpe/ALil, a I/ aHa/li3y JaHMX ITOKa3HMKiB Ha/IilHOCTi BUKOPMC-
TOBYIOTb KoedillieHTn HagiitHOCTI Mix Kimacamu. TeHepanbHa CyKynHicTb i Bubipka ckmaganucs 3i 114 cTyneHTis, ki BuB4amm
CIOPTUBHE BUXOBAHHA B IIEPIIOMY Ta TPETHOMY CEMECTPAX, i3 AKMX 64 4omoBiky Ta 50 >KiHOK.

Pesynprarn. 3HaueHHs BamifHoCTi, r = 0,653, Oy1o Bucoko 3HadyumM. Kpim Toro, omiHka aBTOpa JOCTI>KEHH 3 yIacTIO
TOCTiHNKa-acUCTeHTa 1 cTaHOBUTD I = 0,759, 3a y4acTIo JOCTITHMKA-aCUCTeHTa 2 I OLjiHKa CTaHOBMUTH I = 0,651, a koedi-
L[iEHT KOpenALil MK pe3yabraTaMy HOCiHMKIB-aCUCTEHTIB OJVH i /IBa € BMCOKMM Ha piBHI r = 0,686. 3HaYeHH: MMOKa3HUKA
00’€KTMBHOCTI MiZICYMKOBOI OLIHKY J/IA IHCTPYMEHTY OLIHKYM HaBMYOK I'PY Y BOMEitO0 cTaHOBWIO I = 0,787 /1 aBTOpa JOCT-
IDKEeHHsA Ta OOCTiTHMKa-acucTeHTa onuH Ta r = 0,705 m1a mocmigHMKa-acUCTeHTa ABa. Koe(l)iuieHT KOpeJIALil MiXK JOCTiTHMKaMI-
aCUCTEHTaMIM OfiMH i ABa OYB BUCOKMM Ha piBHi r = 0,706. OLjiHKa HafilfHOCTI PyXYy /I HABUYOK IPU Y BO/IEII60I 6y/a BICOKOIO
(r =0,652). Ouinka HafiTHOCTI HABMYOK puy BOJIENO0IT Majia Iy>Ke BIUCOKY Hi[ICYMKOBY OLIiHKY 1 = 0,872.

Bucnosku. Ofep>kaHi pesynbTaTi JOCTiPKeHHA Jal0Th MiZICTaB/ BB)KAaTV OYEBU/IHUM, 110 TECT Ha TOYHICTb OCHOBHUX Ha-
BUYOK € BICOKOe(DeKTUBHUM i IIPAKTUYHUM i 3aC/IyTOBYE HA BUKOPMCTAHHS K €Ta/IOHHOTO iHCTPYMEHTY OL{HKM HaBUYOK Ipu
y Boseitbon. s BHOCKOHA/IEHH: 3I0HOCTEl 0 TP Y BO/IeitO0/T HeoOXi/fHI mofanbli JOCTIIKeHHs 3 BUKOPUCTAHHAM Pi3HUX
(axropis, 30kpeMa (aKTOPiB COLIATBHOTO CEPEIOBUIIIA, ICUXOCOLiaIbHUX (PaKTOPiB, PakTOpiB (i3NIHOrO CTaHy 38 XapaKTepuc-
TUKaMU CTYAeHTiB. [Ipu 1boMy nOTPiOHO BUABIATY 00aWIMBICTD 3 OIVISIY HA MUl po3Mip BIOIPKI, 1110 BUKOPUCTOBYETHCS B
IIbOMY JJOCTiI>KeHH], i HeoOXiTHICTb BpaxoByBaTH iHIIi 3MiHHi.

KrowoBi cmoBa: Tectu BanifHOCTI, HafitHOCTI, HAOOPY TeCTIB HABMYOK I'PY Y BOJIENOOI.
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