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Abstract: Training drills are fundamental to the development of athletes across various sports
disciplines, including basketball. This review examines the multifaceted factors influencing both the
external and internal workload of drills during training sessions. Factors such as the type of drills
utilized, space constraints, the number of players involved, adjustments to game rules, work-to-rest
ratios, modifications to roles or tactical scenarios, the level of coach involvement, and the type of
opposition all significantly impact drill workload. A comprehensive understanding of these factors
can help coaches and athletes optimize training regimens to achieve desired performance outcomes
while minimizing the risk of overtraining or injury. By synthesizing current research, this review
provides valuable insights into the complex interplay of factors shaping drill workload in basketball
training sessions.
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1. Introduction

A key goal during training is to prescribe an appropriate training load [1], defined as the physical
effort outlined in the training plan [2], to promote targeted adaptations [1] and achieve the intended
response [2]. Coaches often emphasize the importance of players training with game-like intensity
during practice sessions [3]. Competition is the most specific skill-based conditioning tool, involving
the most realistic cognitive, physical, and physiological requirements [4]. To support the
development of elite athletes, the need implements training methods that align with the demands of
competition performance is well established [3,5].

The normative characteristics of each sport explicitly delineate athletes” modes of participation
and, indirectly, the physical demands associated with them [6-11]. Therefore, when aiming to
develop efficient training programs to enhance team performance, it is important to understand the
specific demands of the sport [11,12]. The fact that the demands in basketball are so diverse and
varied necessitates the assessment of a complex range of variables when designing training programs
[13-15]. In this regard, adjusting game rules during training constitutes a fundamental tool for
tailoring exercises and activities to meet conditioning, technical, and tactical objectives [16-18]. In
high-performance, it has been observed that the greatest benefits are achieved when the training
stimulus closely mimics competition [19]. To achieve this, modified competitive situations are
employed consisting of drills that replicate some aspects or the entirety of competition, with the intent
to target specific elements, whether technical, physical, or tactical [13,20-23]. These situations can be
adjusted based on various factors such as variation of space or time available, the type of opposition
or the structure of the drills among other variables.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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The effect of including constraints in training has been studied from various perspectives
[20,21,23-30]. It can be stated that constraints are decisive in determining the physical load, and
modifying these constraints has a significant impact on the frequency and duration of high-intensity
actions [26,31]. The most studied activities are based on game characteristics, as integrated on-court
conditional training is assumed to have several benefits, such as: a) greater transfer to the game due
to the environment in which it is carried out; b) increased use of specific movement patterns; c) more
opportunities for decision-making and problem-solving; and d) greater athlete motivation compared
to non-specific traditional activities [29]. In this context, it becomes pertinent to address the challenge
of understanding the demands of training drills in a more nuanced manner.

1.1. Types of Drills

In this regard, among professionals, there is widespread acceptance of the use and benefits of
Ball-Drills (BDs), Small Sided Games (SSGs) and the Scrimmage Games (5Gs) or Conditioned Games
(CGs) or Game Simulation (GS). While definitions for these drills exist, they are not unique. They are
open to interpretation by professionals, allowing for various combinations based on specific
objectives. Similarly, different terms are often used interchangeably to describe very similar drills.
However, in general terms, and to provide context, these drills can be defined as shown in Table 1.

Table 1. General classification of drills.

Type of drill Definition

Encompass a series drills (varying intensity) characterized by the repetitive
execution of technical actions (e.g., dribbling, shooting, passing) under
predetermined conditions. These exercises aim to simulate the competitive
demands primarily at the technical and physical levels, although in 5v0
situations they are commonly used to work on tactical scenarios and

Ball Drills

collective movements at different intensities.

These are drills consisting of matches with a smaller number of players than
in competitive settings (1v1, 2v2, 3v3, or 4v4), where numerical advantages

11 Si
Sma Sldedm offense or defense may also occur (2v1, 3v2, or 4v3). Due to their highly

Games ; e . ; . .
variable nature, these drills can be utilized for improving technical, tactical,
and physical aspects.

Scrimmage

Games

or . iy . . . -

Conditioned Drills closely emulate competitive scenarios, typically comprising 5v4 or

Games 5v5 setups, although some authors also incorporate 4v4. These exercises are

or characterized by a significant emphasis on collective tactical strategies

Game

Simulation

Note: Data extracted from [13,21,23,25,32-37].

The integration of BDs, SSGs, and SGs serves to streamline training sessions [38], as coaches
associate these drills with comprehensive player development across technical, physical, and
decision-making domains (Clemente, 2016; Leite, Vicente, & Sampaio, 2009). Coaches argue that
tactical scenarios involving numerical advantages on both offensive and defensive fronts play a
crucial role during developmental stages in enhancing player’s understanding of the game’s nuances
[39]. The use and adaptation of these drills, commonly employed by professionals, have garnered the
interest of researchers seeking to investigate how such modifications influence training workload
[26,41]. Given the inherent uncertainty and unpredictability of the game, parameters in BDs, SGs, and
SSGs are frequently adjusted [20,38,42,43] to align the drills with specific training objectives.
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To achieve this effect, competition rules are often modified to align with specific objectives.
Coaches and fitness trainers recognize that changing the game format directly impacts the physical
demands of the drills [26,29,31,40]. Commonly used training settings are included in Table 2.

Table 2. Commonly modifications used in training drills.

MODIFICATIONS AUTHORS

Atli, Koklii, Alemdaroglu, & Kogak, 2013; Clemente, 2016; Conte
Space constraints et al., 2016; Hill-Haas et al., 2011; Klusemann et al., 2012b; Malone
& Collins, 2017; Vazquez-Guerrero et al., 2018
Castagna et al, 2011; Clemente, 2016; Conte et al., 2016; A
Delextrat & Martinez, 2014; Svilar et al., 2019; Vazquez-Guerrero
et al., 2018
Abdelkrim, Castagna, El Fazaa, et al.,, 2010; Conte et al., 2016;
Modifications to gameConte, Favero, Niederhausen, et al., 2015; Davids, Aradjo, Correia,
rules & Vilar, 2013; Maggioni et al., 2019; Montgomery et al., 2010;

Schelling & Torres-ronda, 2013; Svilar et al., 2019

Clemente, 2016; Conte et al., 2016; A Delextrat & Martinez, 2014;
Drill structure Hill-Haas et al., 2011; Schelling & Torres-ronda, 2013; Vazquez-
Guerrero et al., 2018; Weiss et al., 2017
Clemente, 2016; Conte, Favero, Niederhausen, et al., 2015;
Delextrat & Martinez, 2014
Aguiar et al.,, 2012; Clemente, 2016; Garcia, Garcia, Cafiadas, &
Ibafiez, 2014; Rampinini et al., 2007
Correia et al., 2012; Davids et al., 2013; Passos et al., 2011; Passos,
Aratjo, Davids, & Shuttleworth, 2008; Schelling & Torres-ronda,
2013

Altering number of
players

Altering tactical roles
Coach Involvement

Changing the type of
opposition

In this context, it becomes apparent that findings vary significantly depending on the variables
measured and the specific modifications in each instance. Nevertheless, it can be stated that BDs,
SSGs, and SGs are widely utilized in the teaching-learning-training process in team sports due to
their performance-related characteristics [15]. Moreover, they share organizational similarities with
competitive environments and can be easily adjusted to specific training variables while maintaining
the integrity of the game’s dynamics [44]. Therefore, this study aims to identify the various factors
influencing the external and internal load of training drills, with the aim of establishing criteria for
the efficient planning, programming, and design of training sessions. These criteria are intended to
address the physical demands of both players and teams across different periods and circumstances
of the season.

1.2. Space Constraints

The playing space appears to be a fundamental and critical variable in regulating exercise
intensity [26,31,45,46]. The physical and physiological demands of the drills can be influenced by
modifying or restricting absolute or relative playing spaces (m?/player) [38].

Several studies compare SSGs played in full-court versus half-court settings, either with
different combinations of players or with the same number of players in each drill. These studies
reveal that although the absolute distance may increase, if the relative distance does not—meaning
more space but also more players—the difference in intensity, measured as a percentage of maximal
heart rate between 3v3 and 4v4 drills, is minimal [47]. However, when the number of players remains
constant, but the playing area expands (resulting in increased relative distance), significant
differences emerge between the various SSGs [48]. In a study by [26] 5v5 drills were compared across
different spaces: half-court (HALF), half-court with transition (HTRAN), and full-court (FULL). Their
findings suggest a correlation between larger playing areas and increased distance covered, as well
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as heightened intensity in variables such as Player Load (PL), maximum speed reached, high-
intensity accelerations (= 2m e s-2), and high-intensity decelerations (< -2m e s-2). Particularly,
notable differences were observed between HALF drills compared to HTRANS or FULL. It was noted
that with a larger playing area and the same number of players, overall intensity was higher. In HALF
drills, compared to FULL, there were fewer instances of variables such as total distance covered, PL,
maximum speed, high-intensity actions, accelerations, and decelerations at high intensity, with only
the total number of accelerations and decelerations in HALF drills showing higher values than FULL.
When comparing HALF with HTRANS, all variables were higher in HTRANS drills. Comparing
HTRANS with FULL, it was observed that HTRANS drills achieved higher values in maximum
speed, total number of accelerations and decelerations, and maximum acceleration, while FULL drills
achieved higher values in total distance covered, PL, high-intensity actions, accelerations, and
decelerations. Therefore, it could be concluded that when the playing dimensions are reduced, the
applied load on the player is lower. This disparity in results between drills can be attributed to the
fact that in HTRANS and FULL drills, a second playing option is allowed, such as a counterattack,
transition, or positional attack on the other field, resulting in greater distances to cover.

In this regard, other studies [49] also found that full-court 3v3 and 5v5 drills accumulated the
highest Player Load when compared to similar half-court drills. However, for specific variables (such
as accelerations per minute), it was observed that half-court drills might be more targeted. For
instance, 2v2 drills, in particular, and half-court 5v5 drills showed the highest acceleration load per
minute among all the SSGs studied. These findings align with the hypotheses of other authors who,
on one hand, attribute higher intensity to drills with fewer players (2v2) [21,40] and, on the other
hand, to more specific tasks (5v5) [50]. When quantifying drills load, it is important to separately
assess the physical or biomechanical load and the physiological load, as it appears that confined space
and opposition situations increase biomechanical load, whereas full-court scenarios elevate
physiological load.

1.3. Format: Number of Players

A multitude of studies have compared the demands of various exercises during training,
considering the number of participating players. These studies have revealed significant differences
depending on the type of exercise chosen.

In general, it has been observed that players tend to spend more time engaging in low or
moderate-intensity activities as the number of opponents increases [45]. Some drills are designed
without opposition or with passive opposition, particularly in repetitive tasks, to simplify decision-
making, reduce uncertainty, and focus attention primarily on technical execution [51]. These
situations may include drills with a clear technical focus. On the other hand, active opposition entails
high contextual variability and increased uncertainty in interpersonal interaction during the task, as
observed in SSGs and full-court SGs [44,51,52].

In the various studies analyzed, it's consistently observed that in SSGs with fewer players,
intensities measured as a percentage of maximum HR [24,47,53], peak HR [21,25] and mean HR [54],
increase. Similarly, blood lactate concentrations [21], follow the same trend: lower player numbers
are associated with higher lactate concentrations.

In the study conducted by Mccormick et al. (2012), [54] comparisons were made between full
court 5v5 and half court 3v3, revealing that the differences in average heart rate during exercises (2
sets of 8 minutes for both cases) were not significant. However, in the investigation by Torres-Ronda
et al. (2016) [45], physical demands of training were juxtaposed with those of friendly competition,
indicating that the intensity, measured by mean heart rate and peak heart rate reached, was higher
during competitive matches (158 bpm-198 bpm, respectively) than in 5v5 full-sided games (152 bpm
and 182 bpm, respectively); 4v4 SSGs (143 bpm and 174 bpm, respectively); 3v3 (145 bpm and 179
bpm, respectively); and 2v2 (139 bpm and 177 bpm, respectively). However, within the same study,
it was observed that the number of high-intensity actions during SSGs situations was greater, both in
half-court scenarios (46 movements per minute) and full-court scenarios (53 movements per minute),
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compared to friendly match situations (33 movements per minute). Similar findings were reported
in the research conducted by Montgomery et al. (2010), where comparisons were drawn among drills,
SSGs, and full-sided games with friendly competition, indicating that peak heart rate, percentage of
maximum heart rate, and VO2 Max were higher during matches than in other training activities.
While the peak heart rate values were comparable between full-sided games (5v5) and competitive
matches, a longer duration of higher percentage of maximum heart rate was noted during
competitive play.

It seems that 3v3, when played in full court, is a good option to achieve high work intensity,
especially biomechanically, due to the high frequency of movements involved [45], partly because of
the large playing area and the low number of players [21,49]. Regarding 2v2 scenarios, findings vary
across studies. While some authors [47] observed a greater intensity in accelerations compared to
other full-court SSG options, others [45,49] found no significant differences in this aspect. However,
distinctions were noted when comparing with the same number of players (2v2) in a half-court
setting.

Overall, it's been noted that SSGs involving fewer players tend to exhibit higher intensity levels
compared to 5v5 setups [40], except when contrasted with friendly matches [45]. Discrepancies in
findings across studies may arise from variability in the conditions of SSGs, SGs, and BDs,
particularly in drills design [26,45]. Even when studies compare situations with a standard number
of players, other training components will impact these tasks. Therefore, when evaluating task load,
it’s crucial to consider not only the number of players involved but also other factors such as available
space, rotations, or pauses [49].

1.4. Game Rules

In addition to modifications in the number of players or spaces, it is common to adjust game
rules in BDs, SSGs, and SGs to target specific objectives. This allows for the emphasis on particular
technical actions, tactical situations [44,56] or increase physical or physiological workload [40].
Common rule modifications include reducing possession times, limiting the type or number of
technical gestures, altering the value of scoring actions, or assigning value to other actions (e.g.,
scoring rebounds, steals, or recoveries). Additionally, penalizing actions or establishing an initial
distance between attackers and defenders is often implemented [13,22,24,31,44,52,55,57].

In a study by Conte et al., (2015) [29] that compared two 4v4 SSG tasks under the same training
conditions (3 sets of 4 minutes with 2 minutes rest), one of which restricted dribbling, it was found
that in the group where dribbling was prohibited, the percentage of maximum heart rate during
exercise was higher (92%) compared to the group where dribbling was allowed (90%). Similarly, the
subjective perception of effort was higher in the group with dribbling limitations (8.5) compared to
the other group (7.9). This rule also influenced the use of other technical elements, such as increasing
the total number of passes, both completed and incomplete, and the number of interceptions [29].
Hence, it appears that restricting certain technical gestures can impact exercise intensity from a
physiological standpoint, as it alters movement patterns.

1.5. Drill Structure: Duration, Regime (Continuous vs Intermittent) & Work-to-Rest Ratios

This pertains to how exercises are structured, including the arrangement of sets, the duration of
each set, and the timing of participation and rest intervals. This approach enables the assessment of
recovery capacity between sets and facilitates the management of workload for each drill [40].

This aspect holds significant importance when the exercise objective is conditioning, as varying
rest durations can impact the intensity of subsequent sets or actions. BDs, S5Gs, and SGs have
demonstrated efficiency, based on the training regimen, in improving the fitness levels of basketball
players, similar to high-intensity interval training (HIIT) activities involving running [28].
Furthermore, due to the specificity of SSGs, they contribute to enhancing defensive movements,
shooting proficiency, and upper limb strength [40]. Therefore, they emerge as a viable option for
conditioning improvement. Drills can be structured in a continuous or intermittent manner [29,47]
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aiming to target either aerobic or anaerobic aspects more prominently. Svilar et al. (2019) [31]
proposed modifying the workload of SGs by implementing tasks with and without breaks. Tasks
without breaks involved continuous play without interruptions such as free throws or timeouts,
while tasks with breaks allowed for these interruptions. They found that tasks without breaks
resulted in higher intensity and load values in various performance metrics, including Player Load,
decelerations/min, jumps/min, high-intensity jumps/min, COD/min, and high-intensity COD/min,
compared to tasks with breaks.

In this regard, when structuring the exercise, two types of pauses or rests should be considered:
a) intra-set pauses; and b) inter-set pauses [49]. Intra-set pauses refer to the time that the player stops
during the exercise, either due to rotation or exercise circumstances, while inter-set pauses refer to
the time and type of rest that the coach plans between different sets. In full-court drills, it has been
observed that intra-set rest is greater [49], which could result in a lower average relative workload of
the exercise, i.e., a lower work-to-rest ratio, despite the intensity of the actions potentially being
higher than in other drills. For this reason, when planning the workload of different tasks, it’s
important to consider not only the number of players or the playing space, but also the duration of
the exercise, how players are organized, their participation and rotation, any pauses that may arise
during the exercise, and the timing and type of rest planned between sets [49].

1.6. Modifications to Roles or Tactical Scenarios

Another key factor influencing exercise workload during training is the individual or collective
tactical roles assumed by players. Regulations that constrain players’ tactical decisions-by expanding
or restricting their options to favor neutral, conservative, or risk-taking scenarios- significantly
impact team dynamics. This modification alters the context of player interactions, leading to new
forms of engagement [44,58], and subsequently affecting movement patterns and the overall intensity
of training activities.

One common tactical adjustment involves restricting the types of defensive strategies allowed
during training sessions [57,59]. Interestingly, research shows no significant differences in physical
workload, average heart rate, peak heart rate, or VO2 max between exercises emphasizing individual
defense and those focusing on zone defense during training (Montgomery et al., 2010). This finding
suggests that the choice of defensive strategy should primarily align with tactical objectives rather
than aiming to the physical or physiological demands of the drill.

However, when comparing training exercise that replicate specific tactical scenarios, such as
offensive or defensive maneuvers, in SGs (5v5) settings with actual competition, competitive
scenarios are found to impose greater physical demands. This is evidenced by higher peak heart rates,
mean heart rates, and VO2 max values during competitive matches [45,59].

1.7. The Level of Coach Involvement

The coach’s active involvement during drills also appears to influence their intensity.
Continuous encouragement, timely corrections, and enthusiastic motivation can increase the
intensity of drills [60]. Furthermore, the manner of this engagement is crucial, as positive feedback
directly impacts athletes” intrinsic motivation and their perception of their abilities and skills [61].
Providing individualized attention during training sessions is an effective strategy for shaping
attitudes and increasing physical workload [62].

Evidence from various studies indicates that the physical and physiological demands of drills
can be shaped by both drill design or the coach’s involvement. For instance, coach-initiated breaks
for instructions, corrections, or feedback affect the players’ average heart rate during the session [16].
When comparing SSG situations (5v5) with official matches, it was found that while the maximum
heart rate was similar in both scenarios (SSGs: 171 + 12 bpm; Matches: 173 + 6 bpm), the average heart
rate was significantly higher in official matches than in SSGs (SSGs: 147 + 10 bpm; Matches: 162 + 7
bpm) (Montgomery et al., 2010). The lower average heart rate observed during SSGs were attributed
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to intermittent breaks initiated by the coach for intervention, providing players with more
opportunities to recover [16,55].

1.8. Type of Opposition

Aside from the number of participants, the type of opposition permitted plays a significant role
in modulating training workload. A key factor in establishing these contexts is the nature of
opposition, often determined by whether contact is allowed [22]. Non-contact opposition, commonly
referred to as “passive defense,” is typically used for tactical learning or analysis. Additionally,
factors such as the positioning of attackers relative to defenders (e.g., distance or angle), the presence
of an offensive or defensive disadvantage, the starting moment of offensive or defensive activity (e.g.,
when the attacker receives the ball or when the passer releases the ball), or the level of
aggressiveness/intensity allowed in defense (e.g., a high or low foul threshold) all influence the
interactions between attackers and defenders. These variables, in turn, modify the frequency and
intensity of actions [44].

Table 3. Summary of most used load modulators in basketball.

MODULATORS APPLICATION TO TRAINING
Full Court + Transition

Court size Full Court
Half Court (14x15 or 28x7.5)
Quarter Court (14x7.5)

Equal: 1v1,2v2,3v3,4v4,5v5
Unequal: 2v1,3v2,4v3,5v4
Duration

Continuous / Intermittent
Rotation / No rotation

Format

Drill structure

Time between tasks

Type of defense allowed
Specific tactic situations

Goal

Limited actions

Modified valued actions
Limited possession time

Initial distance between players

Tactical Situations

Rules

Limit stops for correction

Feedback / No feedback

Encouraging

Vehemence in corrections

Individualized attention (Number of coaches)

Coach Involvement

No opposition / Opposition
Tvoe of Opposition Contact / No contact
. PP Offensive / Defensive - advantage / disadvantage

Aggressiveness allowed

2. Practical Implications

This narrative review provides valuable insights for improving players’ preparation to
withstand the specific situations, uncertainties, and highest intensities encountered during games
[63]. Accordingly, the selection of training methods can be greatly influenced by the goal of
simultaneously optimizing a wide range of physical, technical, and tactical factors [15,64]. To achieve
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this, the magnitude and orientation of the stimulus must possess specific characteristics to elicit
aligned with the structure, types of physical and bioenergetic demands of competition, the athlete’s
previous or ongoing injuries, or the interplay of various physical, technical, tactical, and psycho-
emotional aspects. Training load can be modulated using different strategies, adapting it to the many
variables affecting players and the team. As described above, various options (Figure 1) can be
employed to adjust tasks in training, allowing for increases or decreases in training load depending
on the specific objectives of the player/team.

£ £

DECREASE PHYSICAL LOAD INCREASE PHYSICAL LOAD
HOW WHEN HOW WHEN
Game day practice More relative space (m?/player) Between game days practices

Less relative space (m?%/player)

. -
Half court High MPG players Full court + X transitions Low MPG players

No dribble limitation Limited dribble (Compensatory)

. - High cognitive load Time restriction
No time restriction (Learning process) Low cognitive load

Zone marking High gosted schedul Man to man marking (Player master the movement)
igh congested schedule - .
Tactical content (Stop for corrections) No tactical content (Ne stop for corrections) Low congested schedule
Low coach encouragement RTT & RTP process High coach encouragement B
Continuous regime Off season & training camps
Interval regime g

Figure 1. When and how to manipulate training load.

3. Conclusions

The external and internal workload of drills should be evaluated from multiples perspectives to
design training sessions that effectively address various objectives. Research highlights that no
isolated variable can fully capture the complexity or demands of an activity within a drill; instead, it
is the interplay of different variables that determines the nature and focus of the drill. Key elements,
such as the type of drill, space constraints, number of players, adjustments to game rules, work-to-
rest ratios, role or tactical scenario modifications, level of coach involvement, and type of opposition,
should all be carefully considered to effectively tailor the physical demands and orientation of the
drill.
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