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Abstract – This study aims to investigate the construct validity and reliability of the 
checklist for qualitative analysis of the overhand serve in Volleyball. Fifty-five male 
subjects aged 13-17 years participated in the study. The overhand serve was analyzed us-
ing the checklist proposed by Meira Junior (2003), which analyzes the pattern of serve 
movement in four phases: (I) initial position, (II) ball lifting, (III) ball attacking, and (IV) 
finalization. Construct validity was analyzed using confirmatory factorial analysis and 
reliability through the Cronbach’s alpha coefficient. The construct validity was supported 
by confirmatory factor analysis with the RMSEA results (0.037 [confidence interval 
90% = 0.020-0.040]), CFI (0.970) and TLI (0.950) indicating good fit of the model. In 
relation to reliability, Cronbach’s alpha coefficient was 0.661, being this value considered 
acceptable. Among the items on the checklist, ball lifting and attacking showed higher 
factor loadings, 0.69 and 0.99, respectively. In summary, the checklist for the qualitative 
analysis of the overhand serve of Meira Junior (2003) can be considered a valid and reli-
able instrument for use in research in the field of Sports Sciences.
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Resumo – O estudo tem como objetivo investigar a validade de construto e fidedignidade da 
lista de checagem para análise qualitativa do saque por cima do Voleibol. Participaram do estudo 
55 sujeitos do sexo masculino com idades entre 13 e 17 anos. O saque por cima foi analisado 
utilizando a lista de checagem de Meira Junior (2003) que analisa o padrão de movimento 
do saque em quatro fases: posição inicial, levantamento da bola, ataque à bola e finalização. A 
validade de construto foi analisada utilizando análise fatorial confirmatória e a fidedignidade 
através do coeficiente alfa de Cronbach. A validade de construto foi suportada pela análise 
fatorial confirmatória com os resultados do RMSEA (0,037 [Intervalo de confiança 90% = 
0,020-0,040]), CFI (0,97) e TLI (0,95) indicando um bom ajuste do modelo. Em relação à 
fidedignidade, o coeficiente alfa de Cronbach foi de 0,661, sendo este valor considerado aceitável. 
Dentre os itens da lista de checagem, o lançamento da bola e o ataque à bola apresentaram maiores 
cargas fatoriais, com 0,69 e 0,99, respectivamente. Em síntese, a lista de checagem para análise 
qualitativa do saque por cima de Meira Junior (2003) pode ser considerada um instrumento 
válido e confiável para utilização em pesquisas na área das Ciências do Esporte.
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INTRODUCTION

The Volleyball serve is a predominantly closed sports skill, which allows 
testing basic motor learning issues, but with a task that has great control of 
variables and high ecological validity. Consequently, the findings of studies 
that use this task may also provide subsidies for professional intervention1. 
Regarding Motor Behavior, researchers have used it to investigate the effect 
of factors that influence the acquisition of motor skills, such as contextual 
interference2,3, performance knowledge4,5 and demonstration6.

Performance on this ability can be measured through movement 
product or process measures. Product measures analyze the outcome of 
the motor action quantitatively, while process measures evaluate qualita-
tive aspects related to the movement pattern7. In most of the experimental 
studies that have used the volleyball serve task, it has been more common 
to evaluate the product of the action, that is, the serve accuracy.

Among the instruments validated for the evaluation of the Volley-
ball serve accuracy found in international literature, we can mention the 
AAHPERD8 Serve Accuracy Test and the Volleyball Skills Test Battery9. 
Although they are fundamental to explain the change in behavior in a 
task that is oriented towards an external goal, these instruments do not 
evaluate changes in the execution pattern, that is, the process measures in 
the serve execution.

A process measure widely used by researchers is the checklist for 
qualitative analysis of Volleyball serve proposed by Meira Junior10, which 
has undergone the content validity process, but not construct. Construct 
validity needs to be tested so that an instrument is recommendable for 
research use, as well as the internal consistency of items (reliability), which 
make up the test11,12. Pasquali11 argues that construct validity is the most 
fundamental form of validity, and that construct is scientifically searchable 
when it is capable of behavioral representation. In turn, reliability refers to 
the degree of interrelation between components of the factor being tested12.

Considering the applicability of the serve ability in experimental stud-
ies2-6, as well as the importance of the development of valid instruments 
with items capable of measuring it adequately from a process perspective of 
movement, the checklist for analysis of the Volleyball serve pattern10 still 
lacks effort for other steps of its validation. The present study aims to verify 
the construct validity and reliability of the checklist proposed by Meira 
Júnior10 to analyze the pattern of movement of overhand serve in Volleyball.

METHODOLOGICAL PROCEDURES

Participants
Fifty-five right-handed male subjects, who did not participate in volleyball 
training aged 13-17, participated in the study. Participants were enrolled 
in public schools of Belo Horizonte-MG. The Free and Informed Consent 
Form was signed by legal representatives, consenting to the participation 
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of adolescents in the study. In addition, all participants read and signed 
the consent form, which also contained information regarding the study 
objectives, procedures and risks involved in the research. The research 
project was submitted to the Research Ethics Committee of the Federal 
University of Minas Gerais (protocol No. 42988515.9.0000.5149) and 
approved by protocol No. 1.939.735.

Task and Instruments
The skill used in the present study was the overhand serve in Volleyball, 
conducted with participants positioned five meters away from the ‘A’ side 
of the court, with both feet resting on the ground and facing the target 
located on the side opposite of the court (Figure 1). The objective of the 
task was to hit the center of a target (located 4 meters from the net on 
the ‘B’ side of the court) with the overhand serve in Volleyball, based on 
the protocol of Ugrinowitsch and Manoel13, used in later studies5, 6,14 and 
adapted for the present study. The TNT target (non-woven fabric) has 4 
areas with diameters of 1, 2, 3 and 4 meters. Participants made three serve 
attempts over nine meters away from the center of the target, with intervals 
of 6 to 8 seconds between attempts.

Figure 1 - Instrument for evaluating the serve performance.
Adapted from Ugrinowitsch et al.5

An official volleyball court was used with the net set at the height of 
two meters. The service area was demarcated with tape. For the application 
of tests, the following materials were used: 1 digital camera with acquisi-
tion frequency of 240 frames per second, a tripod, 5 official Volleyball 
balls and memory card. The camera was laterally positioned at 45 degrees 
in relation to the server, close to the net and the lateral line on the right 
side of the court.

For the qualitative analysis of the serve movement pattern, a checklist 
was proposed by Meira Júnior10. The checklist analyzes the preparation 
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(starting position) and the serve performance, the last step being the ball 
throwing, ball attacking and finishing. In the present study, the intraclass 
correlation coefficients for inter-rater reliability (ICC2,1) and intra-rater 
reliability (ICC3,1) ranged from 0.814 to 0.998 in the different phases of the 
serve execution. The procedures for determining the intraclass correlation 
coefficients followed Weir’s recommendations15.

Procedures
After signing the Consent Form, participants were directed to the experi-
ment site where they visualized the experimental environment. Explanation 
of the task objective (i.e., attempt to reach the center of the target with 
the ball using the tested skill) was given below. Prior to performing at-
tempts, subjects were shown a video of the serve execution performed by 
a person with experience in the task. After this procedure, the participant 
was directed to the region from where the serve should be executed from 
“prepares” and “goes” commands for each attempt.

The analyses of videos were carried out in slow motion, after data 
collection, with the help of a computer and software for video playback. 
The pattern of serve movement was classified according to the normative 
criteria established by the author, in which score from 1 to 3 points is as-
signed to each of the serve stages (i.e., starting position, ball lifting and 
ball attacking).

Statistical analysis
Mean and standard deviation were used to describe the performance of 
participants in the different stages of serve execution. Construct validity 
was analyzed through confirmatory factor analysis. The existence of outliers 
was verified by the quadratic distance of Mahalanobis (D²), the normality 
of variables was evaluated by the uni and multivariate asymmetry (sk) and 
kurtosis coefficients (ku). The maximum likelihood method was used to 
estimate parameters. The adjustment indexes used to assess the suitability 
of the model included the Comparative Fit Index (CFI), Tucker-Lewis 
Index (TLI), and Root Mean Squared Error of Approximation (RMSEA). 
The reliability of the instrument was examined using the Cronbach alpha 
index16. For analyses purposes, the Mplus (v. 7.0) and SPSS Statistics 
software (v. 20, SPSS, An IBM® Company, Chicago, IL) were used.

RESULTS

Table 1 presents the means and standard deviations for each of the four 
phases of the serve movement pattern. The Cronbach’s alpha coefficient to 
evaluate the reliability of the items was α = 0.661. Although this index is 
at the limit of adequate reliability due to the small number of items, this 
value is considered acceptable12,17-19.

Analyses about data normality through the asymmetry and kurtosis 
index did not show violation distribution20. The construct validity was 
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supported by the confirmatory factor analysis with the RMSEA results 
(0.037 [confidence interval 90% = 0.020-0.040]), CFI (0.97), TLI (0.95), 
indicating good fit of the model. As for the factorial loads, among the 
checklist items, ball attacking and ball lifting presented higher standard-
ized weights, 0.99 and 0.69, respectively. Modification indexes were not 
indicated in this analysis.

Table 1. Mean and standard deviation of the scores in each of the serve phases and Cronbach’s 
alpha value.

Mean Standard Deviation Cronbach’s alpha

Initial position 1.96 0.40

0.661
Ball lifting 1.93 0.62

Ball attacking 2.10 0.40

Finalization 1.69 0.63

Figure 2. Confirmatory Factorial Analysis.

DISCUSSION

The present study aimed to investigate the construct validity and reliabil-
ity of the checklist proposed by Meira Júnior10 to analyze the pattern of 
overhand serve movement in Volleyball. For this, a confirmatory factorial 
analysis with serve components (phases) was used to evaluate the construct 
validity and the Cronbach alpha coefficient to evaluate the reliability of the 
instrument. The results were promising, mainly in relation to the construct 
validity, with the confirmatory factorial analysis presenting indexes that 
point to good fit quality of the model21. Although literature is clear regard-
ing the components that are part of the overhand serve, the values   found 
are important because they allow us confirming the construct validity of 
the checklist. These results support the use of the instrument in research 
in the field of Motor Behavior3,22,23 and in Sport Sciences in general.

Another implication of the confirmatory factor analysis is related to 
the total score of the serve. In the content validation process, a total score 
was established, which consists of a formula that adds the weighted scores 
assigned to each of the serve phases. Apparently, the different weights at-
tributed to the phases (weight 1 for initial position, weight 3 for ball lifting, 
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weight 4 for ball attacking and weight 1 for finalization) were established 
without a rigid analysis, that is, without a systematic verification regarding 
how much each component contributes to the performance in the skill. 
In fact, the present study demonstrates through the standardized weights 
of regressions that ball attacking (β = 0.99) followed by ball lifting (β = 
0.69) are the items that most explain the model. On the other hand, the 
initial position (β = 0.43) presented greater weight than finalization (β = 
0.23), which may lead us to question the weights assigned by the author of 
the instrument to obtain the total serve score. Considering these results, 
further studies with statistical support to improve the accuracy of the total 
score measurement should be performed.

Regarding the instrument reliability, although a minimum value of 
0.7 is recommended for Cronbach’s alpha17, the low number of items24 
and a possible difference in the difficulty level of each item12 justifies the 
adoption of a slightly lower coefficient (α = 0.661) as acceptable. As vari-
ability is influenced by the number of observations, it is expected that an 
instrument with higher number of items will have a higher α than another 
with lower number. Considering this argument, it can be assumed that 
the items of the instrument (serve phases) represent the same construct. 
According to Pasquali11, reliability is fundamental to infer about the test 
precision, because if the items would covariate on a given occasion, they 
may present the same interaction at any occasion of test use.

CONCLUSION

In general, this study contributes to the fact that the checklist for analysis 
of the pattern of serve movement proposed by Meira Junior10 is a reliable 
instrument to be used in future research involving this skill. Since skills 
with greater number of degrees of freedom may have less experimental 
control, building instruments through a rigorous validation process is of 
great relevance. Considering that performance in a given skill depends 
on the relationship between movement product and process, the checklist 
for Volleyball serve associated with product measures such as serve ac-
curacy may provide a more thorough assessment of performance changes 
in the process of motor learning. In addition, a study should be carried 
out to systematically establish the total serve score, based on the statistical 
analysis, considering that the skill components (serve phases) may have 
different levels of difficulty.
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