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The aim of this study was to validate an instrument for assessing procedural tactical knowledge (PTKT: Bb) of basketball
players from 12 to 19 years old in 3vs.3 situations in half court (protocol A) and full court (protocol B). Evidence of con-
tent validity, reliability, and construct validity was investigated by calculating the Content Validity Coefficient (CVC), the
Cohen's Kappa Coefficient and performing an exploratory factorial analysis (EFA), respectively. Content analysis was per-
formed by 5 basketball coaches. 161 male basketball players aged between 12 and 19 years performed the protocols.
The assessments of two basketball coaches were used to calculate within and between observer reliability for the PTKT:
Bb. CVC values were above .80 for language clarity, theoretical relevance, and practical relevance. Cohen’s Kappa
Coefficient indicated substantial within and between observer agreement for protocol A. EFA indicated two final factorial
models for protocol A. Values of Kaiser-Meyer-Olkim, factor loading, and communalities were above .50 for protocol A.
The percentage of explained variance was 70%. In conclusion, PTKT: Bb presented moderate psychometric properties,
which suggests that procedures for validating this instrument should continue.
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Este estudio tuvo como objetivo desarrollar y validar preliminarmente un instrumento para medir el conocimiento tác-
tico de procedimiento en el baloncesto (TCTP: Bb), para practicantes de 12 a 19 años, en situación de juego de 3vs.3
en media cancha (protocolo A) y toda la cancha (protocolo B) oficial de baloncesto. Se investigaron las evidencias de
validez de contenido, confiabilidad y validez de constructo, por medio del cálculo del Coeficiente de Validez de Contenido
(CVC), Coeficiente de Kappa de Cohen y análisis factorial exploratorio (AFE) respectivamente. En el análisis de conteni-
do participaron cinco técnicos de baloncesto. En el procedimiento de campo participaron 161 jugadores de baloncesto
del sexo masculino de los 12 a los 19 años. La confiabilidad intra e interobservadores del TCTP: Bb se estableció por
medio de la participación de dos técnicos de baloncesto. El cálculo del CVC reportó valores superiores a .80 para clari-
dad de lenguaje, pertinencia práctica y relevancia teórica. El cálculo del Kappa reportó una concordancia sustancial intra
e inter observadores para el protocolo A. La AFE apuntó dos modelos factoriales finales para las acciones individuales y
de grupo sólo para el protocolo A. Los valores del KMO, las cargas factoriales y las comunalidades para el protocolo A
presentaron valores superiores a .50. El porcentaje de varianza explicada fue del 70%. Se concluye que el TCTP: Bb
presentó preliminarmente propiedades psicométricas razonables, por lo que se sugiere proseguir con los procedimien-
tos de validación del instrumento.

Palabras clave: validación; baloncesto; conocimiento táctico de procedimiento; Test.
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Introduction 

homas, French and Humphries (1986) defined sport domain as a complex system of 
tactical knowledge production about the current situation and past events (declarative 

tactical knowledge), combined with player’s learning ability during technique acquisition 
process (procedural knowledge). Declarative tactical knowledge in sport refers to the 
knowledge on rules, players’ positions/functions, basic offensive and defensive strategies, and 
understanding of game tactical-technical logic (to know what to do) (Thomas et al., 1986). 
Procedural tactical knowledge (PTK) refers to performance and creation of movements 
(techniques), to know what and when to do, selecting the most adequate actions according to 
different competition situations (French and Thomas, 1987). 
The assessment of PTK in team sports and in basketball, specifically, contributes to indirectly 
verify whether planning and structuring of contents and activities during the learning/training 
process actually favor the learning of tactics and techniques of that sport (Arias and Castejon, 
2012; Memmert and Harvey, 2008).  
Literature reports the development and validation of several instruments to assess PTK in 
basketball. French and Thomas (1987) proposed an observation tool for the analysis of game 
tactical performance, based on ball control, decision-making, and technical skill execution, 
through the assessment of throwing and passing techniques. Chen, Hendricks and Zhu (2013) 
developed and validated the Basketball Offensive Game Performance Instrument (BOGPI). It 
evaluates player’s offensive tactical performance in 3vs.3 situations, based on technical skill 
execution, decision-making, and support to the player with the ball during the execution of 
dribbling, passing, and throwing. Folle et al. (2014) developed the Instrument of Assessment 
of Individual Technical-tactical Performance in formative categories in basketball. This tool 
allows the analysis of individual game actions in offense and defense, as well as the 
components of technical-tactical performance related to adaptation, decision-making, and 
efficacy in competitive matches. Martínez and Ibáñez (2016) proposed the Instrument of 
Assessment of Learning and Performance in Basketball (IALPB), which evaluates offensive 
actions performed by players with or without the ball and actions performed by players in 
defense of the players with or without the ball. Beside the evaluation of each individual action 
based on decision-making and technical execution, the IALPB is innovative in the assessment 
of actions final efficacy. 
Based on the presented literature, the current instruments proposed for evaluating PTK in 
basketball assess only individual actions of players in offense or defense, during competitive 
matches or 3vs.3 games in half basketball court (only one hoop). This means that actions 
involving two or three players, for example, on ball and out of ball screens, are not evaluated 
or only the player who sets the screen is assessed. These collective actions are also important 
during basketball learning-training process and, therefore, should be assessed. 
Therefore, the aim of this study was to develop and perform a preliminary validation of an 
instrument for assessing PTK in basketball in 12-19 years old players in a 3vs.3 situation in 
half (one hoop) or full basketball court (two hoops). The assessment was performed via the 
observation of individual offensive (player with or without the ball) and defensive actions (on 
ball defender or out of ball defender), as well as collective actions involving two or three 
players in offense and defense.  
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Methods 
Type of Study 
The development, preliminary validation, and analysis of psychometric properties of the 
Procedural Tactical Knowledge Test for Basketball (PTKT: Bb) configures an instrumental 
investigation design (Ato, López and Benavante, 2013). Therefore, this study followed the 
model proposed by Pasquali (2010) for elaborating psychometric instruments, which is based 
on theoretical, empirical (experimental), and analytical (statistical) procedures.  

Participants 
This study was approved by the local research ethics committee. Content analysis of the first 
version of PTKT: Bb was performed by five judges: three basketball coaches with sport 
sciences graduation and at least a specialist degree on team sports area and two researchers on 
team sports teaching. All judges had a mean experience of 15.4 years as basketball coaches in 
formative categories or as a researcher on sports pedagogy, respectively.  

The PTKT: Bb was performed by 161 male basketball players aged between 12 and 19 years 
(see Table 1). 

Table 1. Number of players on each category that participated in the Procedural Tactical Knowledge Test for 
Basketball. 

 12 years 13 years 14 years 15 years 16 years 17 years 18 years 19 years 

N 11 22 44 33 25 8 8 10 

 
Within and between-observer reliability of PTKT: Bb was verified based on the scores 
observed by two Physical Education teachers with a minimum experience of 10 years as 
basketball coaches in elite formative categories. These observers were chosen in order to favor 
the utilization of PTKT: Bb by the target audience to whom the instrument was developed, that 
is, Physical Education teachers and basketball coaches. 

Variables  
The development and preliminary validation of the PTKT: Bb identified as variables the 
content validity for theoretical procedures and reliability and construct validity for 
experimental and analytical procedures.  
Content Validity 
Content validity of the first version of the PTKT: Bb was calculated using the Content Validity 
Coefficient (CVC) proposed by Hernández-Nieto (2002). The three categories that constitute 
content validity, namely, language clarity (LC), practical relevance (PR), and theoretical 
relevance (TR), were calculated based on the answers given by judges, using a 5-points Likert 
scale. 
Reliability 
Considering the subjective component during the evaluation process in PTKT: Bb, between-
observer reliability was determined as the stability of results provided by the two observers for 
the assessment of the 161 players. Within-observer reliability was based on stability of results 
from the first to the second evaluations performed by the same observer at different moments 
(Atkinson and Nevill, 1998). 
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Construct Validity 
Representability of the 34 items/criteria initially proposed for the PTKT: Bb to assess PTK was 
investigated. The procedure used to verify the existence of construct validity of PTKT: Bb was 
an exploratory factorial analysis (EFA), as recommended by the literature on psychometrics 
Pasquali (2010). 
 
Procedures 

The PTKT: Bb items elaboration process was based on various instruments of assessment of 
PTK in team sports (Gréhaigne, Godbout and Bouthier, 1997; Gréhaigne, Richard and Griffin, 
2005; Memmert, 2006; Memmert and Roth, 2003) and in basketball (French and Thomas, 1987; 
Lamas et al., 2011). Content validity was, then, verified calculating the CVC categories LC, 
PR, and TR of the 34 items initially proposed for the instrument.  
Elaboration and application of protocols A and B were performed to determine whether the 
tactical individual and collective actions in offense and defense were actually performed by 
players. 

After protocols were performed, two observers analyzed players’ actions according to the items 
validated for content. Both observers were previously trained for the use of PTKT: Bb and the 
assessment of players’ PTK. Each observer received a DVD with videos for training, a 
document with instructions on the observation and registration processes, a DVD with the 
videos of protocols A and B, and a registration form. After observers training process and 
clarification of all doubts, the evaluation of players’ actions started and the within and between-
observer reliability and construct validity of the PTKT: Bb were verified. 

Instrument 

The PTKT: Bb aims to assess PTK in basketball, through the observation and registration of 
individual and collective actions in offense and defense during a 3vs.3 situation in half court 
with only one hoop (protocol A) or full court with two hoops (protocol B), according to a 
verification list that served as an absolute classification grade (Thomas, Nelson and Silverman, 
2007). 
Initially, there were 34 items, comprising 16 individual (eight in offense and eight in defense) 
and 18 collective actions. The latter were subdivided in collective actions between two (four in 
offense and four in defense) or three (five in offense and five in defense) players. These actions 
aimed to identify players’ behaviors and their frequencies. Only successful actions both in 
offense and defense were registered. Player’s final assessment is given by the total number of 
action performed, which allows the analysis of relative frequency or percentile. 
The instrument establishes a 4-minute duration for both protocols in half court and full court. 
In 3vs.3 in half court rules were the same as in the FIBA (International Basketball Federation) 
3X3, while in 3vs.3 in full court rules were the same as the official FIBA rules for 5vs.5. 
For the application of PTKT: Bb two teams of three players each must be formed and athletes 
differentiated by numerated vests from 1 to 6. Team formation criterion is based on the 
subjective perception of teacher/coach of the level of tactical-technical skills and physical 
conditioning of participants, in order to compose balanced teams. The protocol is filmed for 
later observation and analysis of actions according to the PTKT: Bb items. Camera used to film 
protocol A was positioned between the 3-point line and the mid court line of the basketball 
court. For protocol B, the camera was positioned out of the basketball court, at a distance of 2 
meters at the extension of the mid court line. 
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Protocols were filmed with two cameras (JVC® HD-520 and SONY® DCR-SR45). Data 
analysis was performed in software SPSS® (Statistical Package for Social Science) version 19.0 
for Windows®. Microsoft Excel 2010 for Windows® was used to calculate CVC. 

Data Analysis 

CVC was calculated in order to determine content validity of LC, PR, and TR for each item of 
the instrument (CVCi) and for the instrument as a whole (CVCt). Only the items that reached 
a CVC value above .80 for PR and TR were included in the instrument. The items that did not 
reach this cut off value for LC were reformulated and reevaluated by the judges (Hernández-
Nieto, 2002). 

The Kappa of Cohen coefficient was used to verify within and between-observer reliability. 
The within-observer reliability was based on 10% (2,866 actions) of observed actions 
(Tabachnick and Fidell, 2001), which were reevaluated after 15 days from the first evaluation 
(Hill and Hill, 2008). For between-observer reliability all 12,558 actions performed by the 161 
players in both protocols were considered. The level of agreement was classified as suggested 
by Landis and Koch (1977). 
Evidence of construct validity was investigated through a separate EFA for each protocol (A 
and B), as well as for the individual actions in offense and defense, and for collective actions 
between two or three players in offense and defense (Pasquali, 2010). Kaiser-Meyer-Olkim 
measure of sampling adequacy (KMO) and Bartlett’s Test of sphericity were calculated. The 
principal component analysis and initial Eigenvalue criterion were used in order to extract and 
determine the number of factors. The Varimax orthogonal rotation with Kaiser normalization 
was also used (Field, 2009). 
 

Results 
Theoretical procedures: evidence of PTKT: Bb content validity 
The items 1 (player in offense moves in order to occupy a free space) and 5 (player in offense 
dribbles the ball in order to create space and break defense) were excluded from the instrument 
(CVC < .80) (see Table 2). 
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Table 2. Content Validity Coefficient (t) (instrument) for language clarity, practical relevance and theoretical 
relevance of the Procedural Tactical Knowledge Test for Basketball. 

Item 
Language 

Clarity 
Practical 
Relevance 

Theoretical 
Relevance 

CVCc CVCc CVCc 
1 .99 .63 .67 
2 .99 .87 .99 
3 .99 .99 .99 
4 .87 .99 .91 
5 .99 .71 .71 
6 .99 .99 .99 
7 .87 .99 .99 
8 .91 .99 .91 
9 .99 .99 .99 
10 .87 .99 .99 
11 .91 .99 .95 
12 .87 .99 .91 
13 .99 .99 .95 
14 .99 .99 .99 
15 .99 .99 .99 
16 .99 .99 .99 
17 .87 .99 .91 
18 .87 .87 .91 
19 .87 .99 .91 
20 .95 .99 .95 
21 .87 .99 .95 
22 .91 .99 .95 
23 .95 .91 .99 
24 .95 .91 .99 
25 .91 .99 .99 
26 .91 .91 .95 
27 .99 .99 .99 
28 .99 .99 .99 
29 .99 .99 .99 
30 .99 .99 .95 
31 .87 .99 .95 
32 .87 .99 .95 
33 .91 .99 .95 
34 .99 .99 .91 

CVCt .94 .96 .95 
Note. Items 12, 17, 20, 21, 22, 25, 28, 29, 33, and 34 were adjusted. Items 1 to 5 
were removed. 
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Analytical procedures: PTKT: Bb reliability 
The PTKT: Bb presented substantial within-observer agreement for protocol A and almost 
perfect agreement for protocol B. Results also showed between-observer substantial agreement 
for both protocols (see Table 3). 
 

Table 3. Mean values of Kappa of Cohen coefficients for within and between-observer reliability 

Protocol Within-observer 1 Within-observer 2 Between-observer 

A: Half court .791 .812 .658 

B: Full court .820 .835 .689 
 
Analytical procedures: PTKT: Bb construct validity  

Models 1 and 2 refer to the individual and collective actions, respectively, for protocol A (see 
Tables 4 and 5). For protocol B, the EFA identified one satisfactory final model only for 
individual actions. The model for collective actions did not reach the minimum number of three 
items for the dimension defense and, therefore, protocol B was excluded from the preliminary 
version of the instrument. KMO values for protocol A were above .50, but were interpreted as 
medium values, as recommended in the literature (from .70 to .79) (Field, 2009). 
 

Table 4. Factors estimation through the Extraction of Principal Components and Varimax Rotation Methods 
with Kaiser normalization for model 1 (protocol A) 

Item Action Offense Defense Communalities 

5 Player in offense dribbles the ball to create space and go 
to the basket to score .941   .917 

4 Player in offense dribbles the ball to create space and 
make a shot .884   .843 

1 Player in offense moves to occupy a free space and 
receives the ball .833   .695 

10 
Defender boxes out a player in offense without the ball 

  .850 .771 

12 Defender pressures the opponent making it difficult to 
make the shot 

  .836 .692 

14 Defender pressures the opponent making it difficult to 
pass the ball   .831 .733 

Explained variance   77.53% 

Kaiser-Meyer-Olkim (KMO)   .710 

Bartlett (Chi-square, gl)   545.091 (15) 

Significance   .000 
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Table 5. Factors estimation through the Extraction of Principal Components and Varimax Rotation Methods 
with Kaiser normalization for model 2 (protocol A) 

Item Action Offense Defense Communalities 

18 
Player in offense passes the ball and sets on ball screen for 
the player who received the pass .908   .834 

20 
Player in offense without the ball moves and set on ball 
screen .886   .806 

23 
Player in offense passes the ball for one of the teammates 
and sets screen for the other (out of ball screen) .649   .520 

25 
Defender gives support to a teammate who was overcame 
by his opponent    .878 .782 

31 
After players in offense set an out of ball screen, players 
in defense are able to mark all players that were in offense   .810 .715 

32 
After a shot, players in defense box out the player who 
made the shot and the other players without the ball   .750 .591 

Explained variance   70.77% 

Kaiser-Meyer-Olkim (KMO)   .717 

Bartlett (Chi-square, gl)   359.358 (15) 

Significance   .000 

 
Discussion 

Evidence of PTKT: Bb content validity 

Procedures to verify PTKT: Bb content validity followed the recommendations of literature on 
psychometry (Cassepp-Borges, Balbinotti and Teodoro, 2010; Pasquali, 2010), which 
comprised the evaluation of items by five judges using a Likert scale and calculation of CVC. 
Literature reports the use of these procedures for the elaboration and validation of instruments 
used for analysis of formation of expert players in team sports (García-Martín, Antúnez and 
Ibáñez, 2016), assessment of referees’ performance (García-Santos and Ibáñez, 2016), control 
of socioemotional factors in young soccer players (Gomez-Carmona, Cervera and Benito, 
2014), and assessment of basketball teaching-learning process in scholar players (González, 
Ibáñez, Feu and Galatti, 2017). However, these studies differ in the number of judges (11 to 
14) who evaluated instruments’ content and, therefore, report the use of V of Aiken (Aiken, 
1985) or inferential statistics to obtain an objective measure of content validity.  
Reliability and construct validity evidence of PTKT: Bb 

Preliminary validation procedure of PTKT: Bb presented substantial within-observer 
agreement for protocol A, almost perfect agreement for protocol B, and substantial between-
observer agreement for both protocols. These results are lower than those reported by Martínez 
and Ibáñez (2016) for the IALPB, which presented between-observer values of reliability above 
.81, classified as almost perfect agreement (Landis and Koch, 1977). Considering that this is a 
preliminary procedure, the next phases of validation process aim to reach satisfactory reliability 
with between-observer reliability values above .80 (Matos, 2014). 
Several studies on the development and validation of instruments of assessment of PTK in team 
sports (Collet, Nascimento, Ramos and Stefanello, 2011; Costa, Garganta, Greco, Mesquita 
and Maia, 2011; Memmert, 2006; Memmert and Roth, 2003) and in basketball (Chen et al., 
2013; Folle et al., 2014; Martínez and Ibáñez, 2016) used the within and between-observer 



Pérez-Morales, J.; Greco, P. J.; Lopes, B. F.; Estevão, B. J.; Ibáñez, S. (2018). Development and preliminary 
validation of a new Procedural Tactical Knowledge Test for Basketball using 3vs.3 situation. RICYDE. Revista 
internacional de ciencias del deporte. 53(14), 256-267. https://doi.org/10.5232/ricyde2018.05306 

 
 

264 

agreement as measures of construct validity. Literature states that EFA is a statistical method 
often used to verify construct validity of questionnaires, as described in soccer literature 
(Gomez-Carmona et al., 2014) and sports psychology (Guedes and Netto, 2013). In the case of 
PTKT: Bb, EFA showed evidence of acceptable construct validity for protocol A, which allows 
the utilization of this procedure as an alternative way of measuring construct validity in future 
instruments of assessment of PTK in team sports. 
With respect to factorial models extracted from EFA, results showed that items were grouped 
into two factors/dimensions for individual actions in protocol A. Items grouped in both factors 
represented basic principles in offense (ball possession maintenance, ball transportation, and 
scoring points) and defense (ball possession regain and defense of goal post/hoop) (Bayer, 
1986; Gréhaigne et al., 1997), as proposed in literature. 
Literature also reports the assessment of the individual actions in offense and defense of PTKT: 
Bb in competitive matches. Several studies report differences in the frequency of utilization of 
actions involving space creation without the ball, space creation with ball dribbled and space 
creation with ball not dribbled in male players of different ages, from mini basketball to 
professional categories (Lamas et al., 2011), the influence of type of pass (inside pass) in 
offense efficacy (Courel, Suárez, Ortega, Piñar and Cárdenas, 2013), the influence of type of 
defense, switch defense and level of opposition as criteria for differentiating between winnining 
and losing teams (Álvarez, Ortega, Gómez and Salado, 2009), and players’ preference of 
defensive actions of stealing the ball and intercepting passes during matches (Montero, 
Ezquerro and Saavedra, 2009). Regarding formative categories, U’18 teams differ from senior 
teams in the number of offensive and defensive rebounds (García, Ibáñez, Parejo, Cañadas and 
Feu, 2010) and in the total number of 2-point shots (García, Ibáñez and Feu, 2010). Besides, 
U’14 and U’16 categories of both genders are characterized by a higher number of ball 
possessions compared to professional categories, and the number of 3-point shots is the main 
aspect that differentiates U’16 players from U’14 players (García, Ibáñez, Parejo, Feu and 
Cañadas, 2011). 

As discussed above, the assessment proposed by PTKT: Bb included the frequency of 
defensive rebound, frequency of shots after creating space with dribbling, and frequency of 
passes to a free teammate, which favors the teaching-learning process assessment in basketball, 
as well as the identification of players’ and teams’ level of performance in formative categories. 
With respect to the factorial model for collective actions in offense and defense for protocol A, 
several studies investigated these actions in competitive matches. Lamas et al. (2011) reported 
that the on ball screen was the most frequent action against man-to-man defense in 18-19 years 
old players. On the other hand, the out of ball screen was the less frequent action among all 
players from young to senior. Álvarez et al. (2009) found that both winning and losing teams 
performed equal frequencies of the action called “support to the player with the ball” and both 
presented high percentages of efficacy in this action. Finally, the actions involving three players 
in defense are contents recommended by literature on sports pedagogy and on basketball, which 
aim to develop players’ skills at switch defense, help defense, defense rotations, and strong or 
weak side defenses (Remmert, 2003). 
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Conclusions 
Results suggest that the preliminary version of PTKT: Bb presents satisfactory psychometric 
properties for content validity. With respect to reliability, this instrument presented low 
between-observer agreement levels. It also presented acceptable psychometric properties for 
construct validity in protocol A. The continuation of the validation process of PTKT: Bb is 
recommended in order to obtain satisfactory psychometric properties. Literature on 
psychometry suggests a new data collection with a greater number of participants, a new 
verification of within and between-observer reliability, and a new analysis of construct validity 
(Pasquali, 2010), such as confirmatory factorial analysis or discriminant analysis. After these 
procedures and the confirmation of construct validity, the test should be normalized, reaching 
satisfactory psychometric properties. 
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