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ABSTrACT
Purpose. This study aims to verify the evidence of content, concurrent criterion validity, and reliability in a chassè checklist.
Methods. First, 3 judges measured 11 items of the checklist based on the Likert scale, varying from 1 (not at all) to 5 (very 
much clear, pertinent, and representative), for the content evidence validity. In the second stage, 91 girls (12 ± 2.09 years old) 
were evaluated while performing the skill; 51 of them were skilled and 40 were novice in polka type chassè (concurrent evi-
dence). Concerning reliability, 3 evaluators analysed the videos of 5 volunteers while performing polka type chassè at 2 different 
times, with an interval of 1 week between evaluations.
Results. After the first stage, 1 item presented the content validity coefficient of 0.56 and it was reformulated as well as 
the skill was renamed to polka type chassè. The second assessment presented clear, pertinent, and representative items of 
the instrument. The reliability was considered appropriate by the inter-judge intraclass correlation coefficient (ICC) of 0.83 
and the lowest intra-judge ICC of 0.80. Lastly, concurrent evidence was better when it came to skilled participants than 
novice ones related to polka type chassè.
Conclusions. In general, the results indicated content and concurrent validity and reliability evidence. The instrument 
can be useful for physical education teachers as well as gymnastics coaches.
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original paper
DOI: https://doi.org/10.5114/hm.2021.100325

2021; 22(3): 62–69

Correspondence address: Nádia Fernanda Schmitt Marinho, Department of Physical Education, School of Physical 
Education, Physiotherapy and Occupational Therapy, Universidade Federal de Minas Gerais, Av. Presidente Carlos Luz, 
6627, Pampulha, Belo Horizonte, MG, Brazil, e-mail: nfsmarinho@gmail.com

received: February 21, 2019
Accepted for publication: May 16, 2020

Citation: Marinho NFS, Aburachid LMC, Gomes TVB, ribeiro-Silva PC, Duarte MG, Flor IHG, romana CAS, Greco PJ, 
Benda rN. Evidence of content, concurrent criterion validity, and reliability in a chassè checklist. Hum Mov. 2021;22(3):62–69; 
doi: https://doi.org/10.5114/hm.2021.100325.

© University School of Physical Education in Wroclaw

Introduction

Studies of motor control, learning, and development 
are integrated in the motor behaviour area. In order to 
answer some questions on motor behaviour, different 
kinds of motor skills in distinct contexts were inves-
tigated [1]. Newell and rovegno [2] and Newell [3] 
pointed out the need for motor behaviour research to 

go beyond the simple skills, limited to the laboratory 
settings. One of the goals of the motor behaviour area is 
to understand motor learning and development as well 
as to provide recommendations for physical education 
teachers and sports coaches. Thus, it might be impor-
tant to investigate motor learning and development using 
non-laboratory tasks, closer to real conditions of teach-
ing or training, which is generally a challenge [4].
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This approach requires the use of instruments to 
obtain data that allow access to changes in perfor-
mance or identify distinct performances between sub-
jects in different learning stages, which, in turn, re-
quires a validation process and reliability analysis. The 
reliability of an instrument refers to its consistency or 
repeatability and can be demonstrated by analysing 
its objectivity [5]. The validity of an instrument refers 
to the degrees in which the results obtained in it are 
read on the basis of data and a theory, enabling its use 
to what the instrument was proposed [6]. Therefore, 
this study surveyed existing instruments described in 
literature that address the assessment of specialized 
skills to check the existence and characteristics of 
these instruments.

In the bibliographical survey in databases as LILACS, 
SciELO, Medline, and Scopus, the use of the terms ‘in-
strument,’ ‘validity,’ ‘validation,’ ‘validity evidence,’ 
‘motor,’ ‘technique,’ ‘sport,’ and ‘specialized skill’ al-
lowed to find an instrument that assesses the pattern 
of free throw in basketball [7] and one that assesses 
the pattern of passing in volleyball [8]. In both cases, 
the analysis of content validity was performed from the 
instrument as a whole, which might dissemble it re-
garding pertinence of practice, language clarity, and 
theoretical representativeness of each item for the pro-
posed analysis of the pattern.

The validations constitute a process in which dif-
ferent kinds of evidence accumulate and enable the 
understanding of an instrument’s scores in accordance 
with a finality to which it was designed. For example, 
there is evidence based on (a) content; (b) response pro-
cesses; (c) the internal structure of tests; and (d) rela-
tions to other variables. Evidence based on relations to 
other variables is classified into convergent and discri-
minant validity evidence as well as criterion validity 
evidence (concurrent and predictive) [6]. The following 
evidence was investigated in this study: (a) validity 
evidence based on content; (b) evidence based on re-
lations to other variables, such as concurrent criterion-
related evidence; and (c) reliability evidence.

The first step is the theoretical definition of a con-
struct to be assessed, that is, a finite universe of behav-
iours that will be assessed by the instrument. Then, 
there is a construction and search of content validity 
evidence that represents this construct. Content validity 
is the last step of the theoretical procedures to be 
reached. This one consists in checking if a test repre-
sents the construct in a clear, representative, and per-
tinent way [9].

This study investigated the construct of chassè, as 
there has not been found, in the current literature, an 

instrument that would assess the pattern of this skill. 
Chassè is a term that designates a gliding step in which 
the back foot moves the front one as if one were chasing 
the other [10]. It becomes noticeable that the definitions 
found refer to operational definitions, particularly, 
guided by experience and observation [9] of the skill 
pattern in chassè. Theoretically, the feature to be as-
sessed in chassè is its pattern, which may present vari-
ations between ballet and gymnastics. This specialized 
pattern has dimensions that refer to the moves of legs, 
feet, arms, and hands.

The relation of the test scores and an external rele-
vant criterion related to it might guide another source 
of validity (concurrent criterion-related) evidence. This 
kind of concurrent criterion-related validity evidence 
is based on the simultaneous use of test scores and the 
external criteria outcome that must be their good pre-
dictor [6]. The distinct performance of a skilled person 
in comparison with a novice one might be an external 
criterion of an instrument that intends to identify dif-
ferences related to performance in a motor pattern.

In this context, the aim of this study was to verify 
the validity and reliability evidence of an instrument 
utilized to assess the chassè. This instrument may 
help researchers who want to follow a more ecological 
approach, using more field-based tasks in sports re-
search [4].

Material and methods

This is a methodologic study [9], and its descrip-
tion and results are oriented by the kinds of evidence 
of validity obtained in the sequential order: content va-
lidity, concurrent criterion-related evidence, and reli-
ability evidence.

Content validity evidence

Participants

Ten judges were invited to take part in this study, and 
only 4 of them returned their analyses. After tabulating 
data and identifying items that were not answered by 
the judges, only the 3 remaining results were included 
in the study. The criteria of the judges selection in-
volved a minimum of 10-year experience in the area 
[11], taking into account the acquisition of this expe-
rience via deliberate practice [12]. Besides, the par-
ticipant judges were referees or rhythmic gymnastics 
coaches, positioned by athletes in the first 8 places in 
the current or past national championships; moreover, 
they were working as coaches or as referees at a na-
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tional and/or international level. The average experi-
ence was 19.5 years (± 14.4) (Table 1).

Procedures

Content validity implies the representativeness of 
a finite universe of behaviours (constructs); for this 
study, the execution from a psychometric model of in-
strumental elaboration by Pasquali [9] was selected. 
The checklist items were initially elaborated from 
the description of the skill components and then pre-
sented to a national rhythmic gymnastics referee and 
professor with 25 years of experience in this modality. 
The initial version involved 14 items, divided into ele-
ments that assess the patterns of movements of arms 
(4 items), legs (6 items), hands (2 items), and feet 
(2 items).

After the initial assessment, 4 items were rewritten, 
3 items were eliminated, and 11 items remained: 5 to 
assess leg movements, 1 to assess arms, 3 to assess feet, 
and 2 items to assess hands. This version was then sent 
to the judges.

For content evaluation of the chassè checklist, the 
judges assessed each item for language clarity (does 
this item describe the pattern of movement that makes 
comprehension easy?), pertinence of practice (does this 
item properly represent an element of a polka type 
chassè skill?), and theoretical representativeness (does 
this item assess the polka type chassè skill?) [13]. The 
evaluations by the judges were measured on a 5-point 
Likert scale for each criterion, varying from 1 (not at all) 
to 5 (very much clear, pertinent, and representative). 
The judges could also include their suggestions each 
time they assessed an item in 3 points or less or when 
they considered necessary the inclusion or exclusion 
of any information.

Analysis

For the calculation of content validity, the authors 
selected the content validity coefficient (CVC) by Her-
nández-Nieto [13]. The first step was to calculate the 
average scores given by the judges to each item for each 
criterion (language clarity, pertinence of practice, and 
theoretical representativeness) from the formula below:

Mx = ( xi)/J

In the formula, Mx represents the average scores 
given by the judges, xi is the sum of the scores given 
by the judges, and J stands for the number of judges. 
Later, the CVC of each item (CVCi) was calculated, 
considering Vmax the maximum score that could be 
given to each item:

CVCi = Mx/Vmax

The calculation of content validity proposed by Her-
nández-Nieto [13] considers the possibility of bias in 
the assessment performed by the judges; the following 
formula allows to calculate the mistake (Pei):

Pei = (1/J)J

The CVC of each item taking the value of the con-
stant out (CVCc) and the total CVC (CVCt) can be calcu-
lated by the use of the following formulas:

CVCc = CVCi – Pei

CVCt = Mcvci – Mpei

Mcvci represents the average of CVCs from the items 
and Mpei the average of mistakes in each item in the 
test. Total CVC (CVCt) refers to the calculated value for 
the instrument in general, which allows the assessment 
in which the items represent a construct [14].

Table 1. Judges’ features

Specialist Years of experience Area of business Titles/workstream

1

34 years Coach
Currently has an athlete in the Brazilian  

Gymnastics Group

16 years
referee for the International 

Federation of Gymnastics
referee in international championships, including  

the Olympics in rio 2016

2 16 years Coach Athletes among the 8 best of the state in youth teams

3 27 years Coach

3 athletes among the 11 best in national rankings,  
3 athletes among the 8 best in Pan Americano,  

and 1 athlete at the 4th place in the International 
Gymnastics Federation 2017 world ranking
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Hernández-Nieto [13] and Pasquali [9] recommend 
that the items of an instrument must present a value 
of CVC  0.80. However, Hernández-Nieto [13] points 
out that the levels of CVC higher than 0.70 are consid-
ered acceptable.

Concurrent criterion-related validity  
and reliability evidence

Participants

Overall, 91 girls took part in this study; 51 were 
skilled (12.7 years old ± 2.02), presenting at least 2 
years of practice in rhythmic gymnastics and 1 year 
after learning the chassè skill. They had practised 
chassè at least twice a week for 1 year, as well as they 
had competed at least at the municipal level. Forty 
girls were novice (12.2 years old ± 2.12) in this task: 
they had never practised chassè before. The novice girls 
were athletes of a basketball team.

Procedures

First, the free consent terms were handed out and 
explained to the parents of the rhythmic gymnastics 
athletes and novice girls. Then, the participants were 
asked to fill out the consent form.

The volunteers were then videorecorded when per-
forming 2 trials of the polka type chassè skills. Later, 
3 judges analysed the videos in 2 moments, with 
a 7-day interval between them. The polka type chassè 
assessment was conducted with a checklist previously 
analysed in terms of content validity evidence. The per-
formance of polka type chassè (Appendix) was rated 
1 point when it met the criterion of each item and 0 
when the performance was incorrect. There were 11 
items and the task was performed twice. The lowest 
possible result on this skill was 0 and the highest 
equalled 22 points.

Analysis

The analysis of the criterion-related validity evidence 
(concurrent) involved the Mann-Whitney U test com-
paring skilled and novice groups with reference to their 
polka type chassè performance. In order to analyse 
reliability, the recorded movements of 5 volunteers 
performing the polka type chassè were assessed by 
3 trained evaluators [15]. The analyses were performed 
at 2 different times, with an interval of 1 week between 
them. These data served to analyse the consistency of 
the measurements performed by using the intraclass 

correlation coefficient (ICC) [14]. After obtaining a satis-
factory ICC (above 0.70) [16] in these stages, the other 
videos were randomly distributed among the evalua-
tors; each evaluator was responsible for analysing 
a portion of the volunteers.

Ethical approval
The research related to human use has complied 

with all the relevant national regulations and institu-
tional policies, has followed the tenets of the Declara-
tion of Helsinki, and has been approved by the Inter-
nal review Board of the Federal University of Minas 
Gerais (ETIC 2.081.647).

Informed consent
Informed consent has been obtained from all indi-

viduals included in this study.

Results

Content validity evidence

After the first stage of assessment, it was observed 
that although the total CVC of the instrument was 0.86 
(Table 2), item 4 presented unsatisfactory CVC for the 
enquiry of pertinence of practice (Table 3). The sugges-
tions presented by the judges indicated that it would 
be interesting to include a picture of the skill in the 
instrument and name the kind of chassè assessed. Be-
sides, the term ‘fall’ was inadequate for this modality. 
A new round of assessment was performed after in-
troducing the changes proposed. As the CVC formu-
lated by Hernández-Nieto [13] allows a new assessment 
by the judges regarding the image or language clarity, 
the authors of this study understood that after the in-
clusion of the image, the instrument should be sub-
mitted to a new assessment. Such action aided an in-
crease in the coefficient of this and other criteria, as 
shown in the following results.

All criteria, in their total values, obtained a start 
value of 0.88 (CVCt) in their first stage of assessment 
(Table 2) and the CVCt of the instrument was 0.86. 
Item 4, which obtained unsatisfactory assessment re-
garding pertinence (CVCi = 0.56) in the first assess-
ment (Table 3), caused changes in the instrument and 
it was reassessed by the same judges, as described in 
the previous paragraph. In the second assessment, 
the changes in the instrument were considered clear, 
pertinent, and representative for the skill. At last, total 
CVC for each criterion in the second assessment 
reached a start value of 0.89 and the CVCt of the in-
strument turned to 0.88.
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Table 2. Content validity coefficient for the criteria of clarity, pertinence, and representativeness

Validity criteria
CVCt first 

assessment

CVCc reassessed item CVCt after 
reassessment1st time 2nd time

Clarity 0.88 0.82 0.89 0.89
Pertinence 0.89 0.56 0.89 0.92
representativeness 0.92 0.76 0.89 0.93
Instrument 0.86 – – 0.88

CVC – content validity coefficient, CVCt – total CVC, CVCc – constant CVC

Table 3. Content validity coefficient for the criteria of clarity, pertinence, and representativeness per item  
in 1st and 2nd time assessments

Item Validity criteria
Clarity Pertinence representativeness

1st 2nd 1st 2nd 1st 2nd

1 Step ahead with right leg that propels a leap 0.76 – 0.76 – 0.89 -
2 Left leg gets closer or touches right leg in the air 0.89 – 0.89 – 0.96 –
3 Extended legs in the air 0.96 – 0.96 – 0.96 –

4 Fall with left leg 0.83 – 0.56 – 0.76 –
Landing with left leg – 0.89 – 0.96 – 0.96

5 repeats sequence with left leg in front 0.89 – 0.89 – 0.89 –
6 Arms pass through 1st position (when on the ground)  

to the 2nd (when in the air)
0.82 – 0.96 – 0.96 –

7 relevé position when on the ground 0.82 – 0.96 – 0.96 –
8 Tiptoes whenever foot is in the air 0.96 – 0.96 – 0.96 –
9 Tiptoes when foot lands on the ground 0.96 – 0.96 – 0.96 –

10 Hands position as a continuity of arms 0.89 – 0.96 – 0.96 –
11 Thumbs a little lower than other fingers 0.89 – 0.89 – 0.82 –

Figure 1. Comparison of average performance in 2 trials for polka-like chassè (p < 0.001)
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Concurrent criterion-related validity  
and reliability evidence

The analysis of reliability pointed at an inter-judge 
ICC of 0.83; the lowest intra-judge ICC of 0.80 indi-
cated an appropriate level [16]. This finding allows to 
assume it as reliability evidence.

regarding the analysis of criterion-related validity 
evidence, the inter-group comparison revealed that 
the group skilled in chassè presented a significantly 
higher performance (p < 0.001) than the novice group 
(Figure 1).

Discussion

This study analysed the content, concurrent crite-
rion-related validity, and reliability evidence of an 
instrument utilized to assess polka type chassè. The 
results of the assessment by the judges indicated that 
the instrument presented language clarity, theoretical 
representativeness, and pertinence of practice, although 
1 item showed unsatisfactory CVC.

The item ‘fall with left leg’ was not considered rep-
resentative of the skill in the first assessment, that is, 
the item did not represent adequately an element of 
chassè. The suggestions elaborated by the judges in-
dicated that there were more patterns than one for this 
component and that it would be interesting to insert 
an picture of the skill in the instrument and name it 
‘polka type chassè’ in order to specify the kind of pat-
tern utilized. Besides, the term ‘fall’ could denote 
a grave fault in the rhythmic gymnastics modality. So, 
we decided to rename this item to ‘landing with left leg’ 
along with a picture of the pattern, and the instrument 
was then called a ‘checklist for the assessment of the 
polka type chassè skill’ (Appendix).

These results point at the importance of analysing 
language clarity, theoretical representativeness, and 
pertinence of practice not utilizing the instrument in 
a general way, as performed by de Souza Nunes et al. 
[7] and Magarotto Junior and Deprá [8]. Valentini et al. 
[17] also applied the procedure of item analysis by eval-
uators when assessing validity of the content of the 
Test of Gross Motor Development-2 concerning the 
population of the Brazilian state of rio Grande do Sul. 
A general analysis assumes that all the items are ad-
equate or not in their totality [18] and might bias the 
results of a validation process and change results by 
the use of a mistaken instrument.

The results of intergroup comparisons also indi-
cated that the polka type chassè checklist could be con-
sidered sensible to distinguish groups with different 

levels of skill, pointing at evidence of concurrent crite-
rion-related validity [6]. In a study by de Souza Nunes 
et al. [7], 4 subjects presented different learning stages. 
The study aimed to identify kinds of errors typical of 
those different learning stages. The conclusion was that 
the novice participants made more errors than the 
skilled ones. These results point out that an instru-
ment can differentiate subjects with different learning 
stages (external criteria) [6], being sensible to be used 
in motor learning studies.

This sort of evidence, established by an external cri-
terion, allows, from the search of groups with specific 
features, the chance to check if the instrument is sen-
sible to assess differences between subjects in the so-
called construct proposed for this measurement [19]. 
regarding the instrument proposed to assess the polka 
type chassè, it is important that it is sensible to detect 
subjects at different learning stages or that it can point 
at performance changes in the very skill referred to 
along the practice.

It should be highlighted that the instrument of the 
present study can contribute to future studies on the 
motor behaviour area [1], aiming at a wider ecological 
validity, since the skill is utilized in dance and gym-
nastics modalities [4].

Conclusions

The results obtained from the assessment by the 
judges indicate that the instrument, after going through 
a series of evaluation processes, presented content va-
lidity evidence. Furthermore, the instrument, based on 
the analysis of evidence and competing criteria, was 
sensitive to detect differences in performance between 
novice and skilled subjects.

A limitation of the study is that the instrument anal-
ysis was performed in a sample composed exclusively 
of girls. This condition is due to the fact that in gym-
nastics, as in ballet, some patterns differ in boys and 
in girls. In chassè, the position of fingers would be an 
example of this distinction.
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APPENDIx

Checklist for the assessment of the polka type chassè skill

Score 1 was granted when the pattern performed was correct and 0 when the pattern performed was not correct 
for each item.

Item Legs pattern 1st 2nd

1 Step ahead with right leg that propels a leap

2 Left leg gets closer or touches right leg in the air

3 Extended legs in the air

4 Fall with left leg

5 repeats sequence with left leg in front

Arms pattern

6 Arms pass through 1st position (when on the ground) to the 2nd (when in the air)

Feet pattern

7 relevé position when on the ground

8 Tiptoes whenever foot is in the air

9 Tiptoes when foot lands on the ground

Hands pattern

10 Hands position as a continuity of arms

11 Thumbs a little lower than other fingers

SUM OF ITEMS PER TRIAL


