Motriz, Rio Claro, v.23, n.4, 2017, e1017105

Original Article (short paper)
Factors associated with basketball field goals
made in the 2014 NBA finals

Vitor Ciampolini', Sérgio José Ibafiez?, Eduardo Leal Goulart Nunes', Adriano Ferreti Borgatto', Juarez Vieira do

Nascimento'.
"Universidade Federal de Santa Catarina, UFSC, Floriandpolis, SC, Brazil; *Universidad de Extremadura, Cdceres, Spain

Abstract — Aims: The main objective of this study was to analyze the factors that preceded field goals made in
the 2014 NBA finals considering the number of passes per offense, shooting conditions, and offense type variables.
Methods: We assessed field goals attempted by 27 professional players that participated in the 2014 NBA finals. Data
were collected by three researchers through an adapted version of the Technical-Tactical Performance Evaluation Tool
in Basketball to systematically analyze all five games of those finals. Descriptive analysis consisted in absolute and
relative frequency and inferential statistics were applied through Chi-Square test, Cohen’s D for effect size, and binary
logistic regression test. Significance levels were set at 5% and all statistics were applied through SPSS 23.0. Results:
Shooting efficacy was not associated with the number of passes made per offense. Regression statistics showed that
shooting efficacy was highly associated with shooting condition rather than the offense type performed. However,
fast breaks seem to lead to better shooting conditions (passively guarded and wide open) when compared to set and
regained offenses. Conclusion: Evidence pointed to the importance of shooting condition as a determining factor in

DOI: http://dx.doi.org/10.1590/S1980-6574201700040008

increasing the probability of field goals made throughout the games analyzed.
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Introduction

In the last decades, the ongoing search for understanding and
interpreting the complex actions present in basketball has led
researchers and coaches to use game statistics techniques'?.
Among these methods, notational analysis is characterized by
being used during or after games through video recordings or
specialized software to investigate athletes’ performance®. One
of the applications of this technique in basketball is to quantify
and analyze game indicators, such as field goals attempts (FGA)
(i.e. that includes two and three point shots, dunks, layups,
alley-oops, etc.), rebounds, steals, among others*>.

In the literature consulted, game indicators research through
notational analysis technique has been used to identify the fac-
tors that differentiate winning teams from the losing teams'6”.
Currently, high numbers of field goals made (FGM)®?, free
throws made!”, defensive rebounds'®, and assists®’ have been
pointed out as crucial factors to ensure winning in basketball.
However, because game indicators represent basketball athletes’
performance in a fragmented manner, sport scientists have sought
methods of data collection and analysis that contextualize game
indicators and enable a broader interpretation amongst the ac-
tions present in the game®1°.

Considering that scoring in basketball comes mainly from
FGM (free throws also contribute), the search for understanding
factors that are associated with this skill’s efficacy is constant!!12,
In this sense, it has been noted that longer distances between
the shooter and the defender'"'*, FGA after fast breaks>!4, and
making at least three passes before shooting'> may contribute to
better chances of a FGM. In addition, it is important to empha-
size that the tournament phase (i.e. regular season or playoffs)
has been highlighted as a factor that can influence the variables
related to the success of basketball teams's!".

Through an analysis of 32 variables related to FGA using
a multinomial logistic regression, the study of Ibafiez, Garcia,
Feu, Parejo, Cafiadas'! identified that some types of FGA (i.e.
layups and dunks), low defensive pressure by the shooter’s
defender (i.e. wide open and low pressure), and shooting
from specific areas provide better chances of FGM. However,
it is important to highlight that Ibafiez, Garcia, Feu, Parejo,
Cafiadas'" only considered NBA games of the regular season.
Thus, recognizing the foregoing conditions to FGM in a tourna-
ment final can help coaches and researchers guide athletes to
victory in these crucial moments. Therefore, the main purpose
of this study was to analyze the factors that preceded FGM in
the 2014 NBA finals. The objective is delimited in three: I)
to examine the association between shooting efficacy and the
number of passes made on front court during set offenses; II)
to detect the offense type that provides better shooting con-
ditions for a FGA; and III) to relate shooting condition and
offense type with FGM.

Methods
Design and Participants

Due to the systematized observation of real game situations,
this is an observational research of notational analysis type®.
Thus, we analyzed all the FGA taken by professional bas-
ketball athletes (N = 27) from the 2014 NBA finals between
the San Antonio Spurs (n = 13) and the Miami Heat (n =
14). The sample totaled 718 game units, which represent
the five games of those finals. It should be noted that this
sample is part of a bigger project that comprises a total of
3737 game units.
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Variables

Although we understand that the term ‘shooting’ normally
refers to jump shots or other type of shots in which the ball
makes a parabola to the basket, we decided to adopt the term
‘shooting conditions’ to all the FGA analyzed in this study
(that includes dunks, layups, alley-oops, etc.). The definitions
and variables related to this term can be found in Chart 1.
Furthermore, ‘shooting efficacy’ refers to the outcome ob-
served after a FGA, which can result in a FGM or a missed/
blocked shot.

That said, the independent variables comprised the categories
created for: number of passes made per offense (from zero to
one, from two to three, and from four to eight passes), offense
type (set, fast break, and regained), and shooting condition
(pressured, passively guarded, and wide open); the dependent
variable was shooting efficacy.

In order to analyze the relationship between offense type
and shooting efficacy, only offenses that finished with a FGA
were included in this study. Considering the first objective of
this study (i.e. number of passes made vs. shooting efficacy),
we wanted to include in our analysis only passes made that
help supported destabilizing the opponent’s defense. Although
during the data collection process we covered all the passes
made throughout the games, in order not to have a bias effect on
the results, we opted to analyze only those made on frontcourt
during set offenses. The reason behind this choice is that fast
breaks normally involve a small number of passes'®, regained
offenses include those with less than 24 seconds of possession
(i.e. players would not have the same time to run the offense),
and most of the passes observed on backcourt did not impact
the opponent’s defense organization. In order to facilitate the
reader understanding the variables analyzed in this study, Figure
1 represents the classification adopted by the authors.

* Only passes made on frontcourt during set offenses were analyzed (see variables section).

Figure 1. Variables analyzed in the study and how they are classified.
Source: The authors

[Shooting Conditions] [ Shooting Efficacy ]

Field Goal Made

{ Passively Guarded ]
Wide Open

Instrument

Missed or Blocked
Shot

For collecting data we used an adapted version of the Technical-
Tactical Performance Evaluation Tool in Basketball (IAD-BB)",
suggested by Ciampolini et al.?°. Using the version of Ciampolini
et al.? is justified due to the need to evaluate group actions

[ Offense Types ]

Set Offense 0-1
2 ] 3
{Regained Offense ] 4-8

throughout the game (i.e. not individually, as indicated by the
original instrument) considering the components of shooting
condition (called decision making in the original instrument)
and shooting efficacy. In addition, Ciampolini et al.”* added an
analysis of the offense type run by both teams, namely: set of-
fense, fast break, and regained offense (see chart 1).

[Passes per Offense* ]

Chart 1. Proposed definition for the offense types and shooting conditions in the IAD-BB adaptation.

Set Offense

Characterized by all offensive players present on frontcourt and the opposing team being
completely established on their backcourt?'. Were considered set offenses those where the
team had 24 seconds of ball possession and started the offense from the backcourt.

Offense Types Fast Break

A speed-based offense in which the team in possession of the ball shoots quickly before the
opposing team can establish its defense after a defensive transition?..

Regained Offense

All other offense situations that did not characterize as set offense nor fast break were consid-
ered as regained offense.
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Pressured

Field goal taken with a close and pressured defense during the jump and landing of the shoot-
er, or field goal taken in which the defender has conditions (or great possibilities) to block it.

. . Passively Guarded
Shooting Conditions the offensive player.

Field goal taken when the defender “passively” guarded and offered poor coverage of the
shooter; in this situation the defender is less likely to hinder the shooting motion and to block

Wide Open

landing phases.

Wide open field goal taken by the offensive player without any defensive pressure, which
permits him or her to perform a field goal attempt without difficulty during the jump and

Source: Translated from Ciampolini et al..

In order to provide validity to the established criteria for the
offense types and the shooting conditions, Ciampolini et al.?
adopted the consensus method between specialists with basketball
expertise??. Moreover, due to the changes applied on the definitions
proposed by the original instrument regarding shooting conditions,
as well as the addition of the offense type analysis, Ciampolini
et al.?? applied Cohen’s kappa coefficient® for these variables.

The scores obtained through the analysis of the offense types
generated a score of 1.00 for both intra-rater and inter-rater
agreement”. On the other hand, the intra-rater and inter-rater
analysis of the shooting conditions presented kappa scores of
0.90 and 0.71, respectively®. According to the index parameters
suggested by Landis, Koch* (< 0.00 = poor; 0.00 to 0.20 =
slight; 0.21 to 0.40 = fair; 0.41 to 0.60 = moderate; 0.61 to 0.80
= substantial; 0.81 to 1.00 = almost perfect), kappa intra-rater
scores for both variables investigated and the inter-rater scores
for the offense types are in the “almost perfect” range. While
the inter-rater kappa scores for the shooting condition are in the
“substantial” range®*; this fact supported the use of the IAD-BB
adaptation suggested by Ciampolini et al.?’.

Data Collection

Data collection was performed through a systematic observa-
tion of the official NBA video transmission for television of all
five games of the 2014 NBA finals between the San Antonio
Spurs and the Miami Heat. To ensure greater accuracy in data
collection, “play-by-play” description presented on the official
NBA box-scores was used to align data obtained by the instru-
ment to the NBA official data. This procedure was carried out
by three researchers to assist in the resolution of the complex

Table 1. Relationship between number of passes and shooting efficacy.

situations encountered throughout this process, as well as to
obtain consensus when disagreement emerged between two of
them during the evaluation process. Data were tabulated through
Microsoft Office Excel software for Windows (version 2010).

Data Analysis

Absolute and relative frequency values were used for the de-
scriptive analysis between number of passes made and shooting
efficacy, as well as offense type and shooting condition. To
verify the association between these variables, Chi-Square test
was used with a level of significance set at 5%. We calculated
the effect size for the Chi-Square tests according to Cohen®,
Binary logistic regression test was used to analyze the rela-
tionship of two independent variables (offense type and shooting
condition) with the dependent variable through applying both crude
and adjusted analyzes. While in the crude analysis, the significance
level 0of20% (o= 0.20) was adopted as the inclusion criterion. The
Wald test was used for the adjusted analysis with a significance
level of 5%. Statistics were performed through the Statistical
Package for Social Science (SPSS) software, version 23.0.

Results

Regarding the relationship between the number of passes and
shooting efficacy (see table 1), it is noteworthy that although
the category with the higher number of passes (from 4 to 8) had
the highest percentage of field goals made (51.9%), the detailed
analysis indicates that there is no significant association (p =
0.874) as well as a small effect size (0.023).

Number of Passes

Shooting Efficacy 0 to 1 Pass 2 to 3 Passes 4 to 8 Passes fotal p-value® Effect Size
n % n % n % n
Missed/Blocked 91 48.7 104 50.7 65 48.1 260
Made 96 51.3 101 49.3 70 51.9 266 0.874 0.023
Total 187 100 205 100 135 100 527

#Chi-Square test.

The analysis between offense type and shooting condition
(see table 2) indicated that regardless of the offense type,
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the pressured condition was the most frequent in the games
investigated; passively guarded and wide open condition
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followed this finding, respectively. When compared to the
other offense types, the detailed analysis showed that fast
breaks provided smaller percentages of FGA under pressured
conditions, while presenting a higher percentage of FGA under

passively guarded and wide open conditions. The statistical
treatment adopted displayed a significant association between
these variables (p = 0.006); However, a small effect was also
identified (0.141).

Table 2. Relationship between offense type and shooting condition.

Shooting Condition
Total
Offense Type Pressured Passively Guarded Wide Open p-value®  Effect Size
n % n % n % n
Set Offense 342 64.9 116 22.0 69 13.1 527
Fast Break 23 41.8 17 30.9 15 27.3 55
0.006 0.141
Regained Offense 87 64.0 34 25.0 15 11.0 136
Total 452 62.9 167 233 99 13.8 718

*Chi-Square test.

Regarding the crude analysis for the binary logistic re-
gression of the variables (see table 3), we found significant
relationship with the offense type (p = 0.049) and the shooting
condition (p < 0.001). By pointing out the regained offense
as reference, we observed that fast breaks presented the high-
est rates of success [2.18 (C195%: 1.15-4.13)]. On the other
hand, the set offense did not present significant differences
in relation to regained offenses [1.38 (CI95%: 0.94-2.02)].
With respect to shooting condition, after indicating the
pressured condition as reference, both variables showed a

Table 3. Relationship of the investigated variables with shooting efficacy.

significant difference, either for the passively guarded [1.75
(CI95%: 1.22-2.50)] or for the wide open conditions [2.11
(C195%: 1.35-3.30)].

The adjusted analysis (see table 3) indicated that when
both variables are analyzed together, shooting efficacy is more
related to shooting condition rather than the offense types (p
=0.001). Furthermore, in the adjusted analysis the passively
guarded [1.73 (CI195%: 1.21-2.48)] and the wide open condi-
tions [2.02 (CI95%: 1.29-3.19)] kept a significant difference
in relation to the pressure condition.

Crude Analysis Adjusted Analysis
Variables
OR (CI95%) p-value OR (CI95%) p-value

Offense Type 0.049 0.103
Set 1.38 (0.94 ; 2.02) 1.39(0.95; 2.04)

Fast Break 2.18 (1.15;4.13) 1.91 (0.99 ; 3.66)

Regained 1 1

Shooting Condition <0.001 0.001
Pressured 1 1

Passively Guarded 1.75 (1.22 ; 2.50) 1.73 (1.21;2.48)

Wide Open 2.11 (1.35;3.30) 2.02(1.29;3.19)

Discussion considering the variety of game actions present in basket-

Basketball practice features an unpredictable and random con-
text, where athletes use technical-tactical actions to respond to
the problem situations occurred throughout the game*2’. Such
characteristics make it difficult to determine the best way for
a team to play in order to guarantee winning; especially when

ball, as well as the dynamic transitions between offense and
defense which require constant adaptations by the players?.
Therefore, a key factor in this sport that may differ between
teams and support better chances of winning is the ability to
“manage the disorder resulting from constraints arising from
goal clashes?®32),
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Considering FGA as a final action to make points in bas-
ketball and in order to analyze the factors that preceded FGM
in the 2014 NBA finals, we first identified that the number of
passes investigated did not indicate a significant association with
shooting efficacy. In other words, passing the ball by itself does
not guarantee better possibilities of FGM. This result contrasts
the findings of Gomez, Lopez, Toro'®, which suggest that dur-
ing unbalanced games (over 10 points of difference) shooting
efficacy was significantly higher for the teams observed after
making three or four passes, in comparison to one to two passes
or more than five passes. However, it is important to highlight
that Gomez, Lopez, Toro'" did not specify whether fast breaks
and passes made on backcourt were considered. In this study,
we controlled those variables because we understand they may
cause a bias effect on the results; the number of passes used in
fast breaks is usually only one or two'® and we suggest that passes
made on backcourt usually have the intention of finding the
person who will run the offense (i.e. normally the point guard).

When confronting data from this study with the work of
Gomez, Lopez, Toro's, it seems that it is still unclear whether
passing can support better chances of shooting efficacy. In a
general manner, we understand that this is due to the decon-
textualized manner in which passing is normally analyzed, that
is, only considering its number per offense. Therefore, further
studies should investigate the importance of passing in basketball
together with other variables carried out in offense such as pick
and rolls, screens, crossovers, give-and-go’s, backdoor passes,
and others, which might lead to a better understanding of its
importance to shooting efficacy.

The evidence on the relationship between offense type and
shooting condition, as well as the relation between these vari-
ables with shooting efficacy allow us to affirm that successful
offenses in the 2014 NBA finals were mainly related to play-
ers’ shooting conditions (i.e. passively guarded or wide open)
rather than pressured condition or using any of the offense
types analyzed. This finding corroborates previous studies!!""3,
in the sense of the closer the shooter’s defender is, the greater
the chance of an error. Thus, we add that besides this fact takes
place in regular season games, the investigated finals seemed
to present the same occurrence. This reinforces the importance
of destabilizing the opponent’s defense, either by combining
group offensive actions or by using individual actions, in order
to provide favorable shooting conditions. Finally, we suggest
that fast breaks may fit as one of these options due to the dis-
organized characteristic of the opposing defense and possible
numerical superiority of the offense'?%.

Although offense type did not present significant relation
with shooting efficacy in adjusted analysis, results of previous
investigations in other professional basketball leagues, as well
as youth leagues, indicate that fast break situations can be a de-
termining factor for winning?!4?-3, In investigating the relation
between offense type and shooting condition, the present study
identified that fast breaks provided a higher relative frequency
of passively guarded and wide open shooting conditions when
compared to the other offense types. Therefore, even though
fast breaks were not decisive for a better shooting efficacy, we
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suggest that the common numerical superiority of offensive
players, finishing the play before the opponent’s defense orga-
nization®, and a frequent FGA by the center of the court and
close to the basket?, exert an important role in providing better
shooting conditions.

With regards to the importance of fast breaks for basketball
teams’ success, most studies that point out its importance did
not relate it to other offensive actions®'%; in other words, they
performed a data analysis similar to the crude and the chi-square
analysis applied in this study. Thus, their results are similar to our
preliminary findings: fast breaks provide better shooting condi-
tions and they are associated with basketball shooting efficacy.
However, due to our search for investigating the relationship
between offense type and shooting condition in an integrated
manner for its efficacy (i.e. adjusted analysis), shooting condi-
tion was highlighted.

Although we analyzed all five games of a professional bas-
ketball championship’s final, only 55 fast breaks composed this
study. Thus, the number of fast breaks is much lower compared
to other studies that pointed out its importance, which analyzed
172'4,294% and 3982 fast breaks. Therefore, although our evi-
dence points to the relevance of a favorable shooting condition
rather than an offense type, it is important that future studies
are conducted with a bigger number of fast breaks. In addition,
they should analyze other factors that may influence the pos-
sibilities of a FGM, such as crossovers, mismatches, type of
shot taken, moment of the game, as well as the individual or
group technical-tactical skills.

Conclusion

The evidence from this study points to the importance of shooting
condition (specifically passively guarded and wide open situa-
tions) as a determining factor in predicting FGM in basketball.
Although the offense type did not present significant relation-
ship with shooting efficacy, we found that fast breaks provided
better shooting conditions (i.e. passively guarded and wide
open situations) when compared to set and regained offenses.
Finally, the number of passes investigated from set offenses
was not significantly associated with shooting efficacy for two
and three point FGA.

Considering the small number of fast breaks investigated in
this study, we emphasize the need for future studies to investigate
a large amount of this offense type in an integrated manner with
other game actions present in basketball. Besides that, further
studies should add other factors in the model of predicting
shooting efficacy, such as technical-tactical (e.g. individual and/
or team actions and skills), biological (e.g. height and weight
between offensive player and defender) or spatial-temporal (e.g.
shooting zone and moment of the game). Lastly, considering that
this study only analyzed the 2014 NBA finals, the results could
be little expanded to basketball tournament finals in general,
which supports the importance of conducting further research
with other finals included.
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