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Lineout Jumper Movement Technique

1. Abstract
This research paper investigates the biomechanical and tactical components of lineout
jumper movement in elite Rugby Union, with a focus on enhancing ground speed,
spatial awareness, and execution accuracy. Central to this study is the conceptual
framework of Race to Space, which emphasises the jumper’s ability to identify space,
pivot space, or create space within the dynamic lineout environment. Drawing on peer-
reviewed literature, video analysis, and coaching methodologies, the paper explores
how jumper stance, footwork, and pre-jump movement patterns influence performance
outcomes. Key findings suggest that optimal jumper technique involves a consistent set-
up, explosive ground movement, aerial coordination with lifters, and reliable execution
under pressure. The paper concludes with coaching recommendations aimed at
improving jumper efficiency and tactical adaptability, contributing to the broader
understanding of performance optimisation in lineouts and enhancing attacking
launches from set-pieces.

2. Introduction
The lineout is one of Rugby Union’s most strategically significant set-pieces, offering
teams a platform for possession, territorial advancement, and structured attack. Within
this contest, the jumper plays a pivotal role, executing timed aerial movements in
coordination with lifters and throwers. While extensive research has been conducted on
throwing mechanics and lifter technical strength, the movement technique of the
jumper—particularly the transition from ground stance to aerial contest—remains
underexplored.
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This paper addresses that gap by examining the biomechanics and tactical execution of
lineout jumpers, focusing on how they accelerate into the jumping zone with speed and
precision. The concept of Race to Space is introduced as a tactical lens through which
jumper movement can be evaluated. This framework categorises jumper actions into
three spatial strategies: identifying space, pivoting space, and creating space.

By integrating biomechanical principles with tactical awareness, this research aims to
provide coaches with actionable insights to enhance jumper performance and
contribute to the development of elite-level lineout strategies.

3. Analysis & Discussion

3.1 Race to Space: Tactical Movement Efficiency

The Race to Space framework encapsulates the jumper’s ability to navigate spatial
dynamics within the lineout. It involves three core tactical actions:

- Identify Space: Jumpers must visually scan and anticipate opportunities. Quick
decision-making allows them to exploit free jumping zones, often by calling for a throw
into uncontested space.

- Pivot Space: This involves jumping above a non-jumping opponent or pivoting between
defenders. It requires agility and awareness to exploit mismatches, such as slower or
heavier opposition jumpers.

- Create Space: Through deceptive movement patterns—such as slips, feints, or delayed
steps—jumpers can disrupt defensive timing and open uncontested zones. Formation
changes and coordinated player movement further enhance this tactic.
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3.2 Speed: Biomechanical and Tactical Components

Speed in lineout jumping is multifaceted, encompassing ground movement, aerial
execution, and synchronisation.

3.2.1 Jumper Set-Up:

- Feet shoulder-width apart, with the foot closest to the opposition slightly back.
- Weight distributed toward the balls of the feet, knees slightly flexed.

- Torso upright, head and chest up, hands in a ready position.

- Uniform body language across lineouts to avoid telegraphing intent.

3.2.2 Lifter Set-Up:

- Low hip height with a forward lean.

- Straight back, hands in front of the chest.

- Feet positioning: inside foot close to jumper’s planted foot.
- Square or slightly angled body alignment toward own team.

- Weekly primer drills (e.g., Medicine ball lifting drill, including a race to the lifting zone,
and exercise band primers) to reinforce footwork patterns and power lifting technique
are non-negotiable.



Figure 2, Lifter Primer Drill Figure 3, Step into lifting zone Figure 4, Power Lift/Triple extension

3.3 Ground Movement:

- Explosive movement from stance to jump zone is essential.

- Minimal foot movement to reduce time and increase precision.

- Long, quick steps with feet together before sinking into jump.

- Weekly primer drills (e.g. Mirror drill-race to jumping zone, exercise band primers) to
reinforce footwork patterns are non-negotiable.
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Figure 6, Jumper Primer Drill - Rubber Band — Step Jump/Step Forward to Jump/Step Backward to jump

3.3.1 Discussion

This study examines two distinct multi-step jumping techniques employed by elite rugby
union athletes, with a focus on the biomechanical principles underpinning foot
placement, hip action, and force generation during change of direction and vertical
propulsion.

3.3.2 Technique 1: Two-Phase Movement — Pivot and Plant

The first technique involves a rapid two-phase sequence: pivoting followed by planting.
The front foot initiates the movement, acting as both the pivot and the primary force
transfer production. The rear foot, steps into the jumping zone, contributing to forward
momentum. This technique is characterised by reduced foot repositioning, enabling
faster execution and greater horizontal reach.

From a biomechanical perspective, this method leverages triple extension—the
simultaneous extension of the ankle, knee, and hip joints—to maximise force output.
The front foot push allows for a longer kinetic chain activation, engaging the
gastrocnemius, quadriceps, gluteus maximus, and hamstring groups. The rapid stretch-
shortening cycle (SSC) of these muscle groups enhances elastic energy storage and
release, contributing to explosive power.

However, this technique demands high levels of motor coordination, proprioception,
and intersegmental timing. The athlete must precisely control the center of mass (COM)
while transitioning into the jump, which can lead to asymmetrical loading and reduced
postural stability if not executed correctly. Misalignment of the pelvis or torso during
take-off may compromise vertical force direction and increase injury risk, particularly to
the ACL and ankle stabilisers.



Figure 7, Technique 1: Two-Phase Movement — Pivot and Plant

3.3.3 Technique 2: Three-Phase Movement — Pivot, Step, and Plant

The second technique incorporates an additional step, resulting in a three-phase
movement: pivoting, stepping, and planting. This approach emphasises postural
alignment and stability, allowing the athlete to establish a square base before initiating
the jump. Although this method involves more foot movement and may slightly delay
execution, it enhances ground reaction force (GRF) absorption and force redirection.

Biomechanically, the stepping phase allows for better center of mass (COM) control and
frontal plane stability, engaging the hip abductors, core stabilisers, and ankle evertors to
maintain balance. The final plant position facilitates optimal force vector orientation,
enabling efficient vertical propulsion with reduced lateral deviation. This technique is
particularly advantageous in contact scenarios, where maintaining a stable and
controlled posture is critical for performance and injury prevention.
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3.3.4 Comparative Analysis

Feature
Speed of Execution

Two-Phase Technique

Faster

Three-Phase Technique
Slower

Reach

Greater horizontal reach

More vertical stability

Force Generation

High via triple extension

Moderate but well-
directed

Stability

Lower (requires skill)

Higher (square base)

Injury Risk

Higher due to

Lower due to controlled

misalignment posture

3.3.5 Conclusion

The comparative analysis of the two jumping techniques highlights distinct
biomechanical advantages and tactical applications.

The pivot and plant technique, characterised by rapid execution and effective triple
extension, enhances ground speed and aligns closely with the Race to Space tactical
framework. This strategy prioritises rapid exploitation of open field space, requiring
athletes to transition quickly and efficiently from directional change into explosive
movement.

To execute this technique effectively, athletes must demonstrate advanced spatial
awareness, technical precision, and execution accuracy. The biomechanical demands—
particularly in terms of joint sequencing, force vector alignment, and neuromuscular
coordination- necessitate targeted preparation.

Therefore, specific primer drills and micro-skill development focusing on foot
placement, hip rotation, and force transfer mechanics should be systematically
implemented during the preparation phase. These drills must also be maintained during
the competition phase, ideally on a weekly basis, to reinforce movement patterns,
reduce injury risk, and sustain performance consistency.

Incorporating these biomechanical insights into training design will not only optimise
individual athletic performance but also enhance tactical execution within the broader
team strategy.



3.4 Jump Mechanics:

- Dynamic lower body extension drives the hands upward.

- Core engagement—akin to a diver’s launch—ensures vertical lift.

- Avoid “up to go down” movements; maintain horizontal travel at a consistent height.

3.5 Aerial Coordination:

- Jumper initiates the jump; lifters follow with synchronised lift (Jump first, lift second).
- Effective hand positioning: cupping under the glutes (Back Lifter — Power Focus) or
gripping above the knee (Front Lifter — Control & Stability Focus).

- Drive from the hips with the second foot squaring up.

- Arms lock out with “head through the window” posture.

- Maintain lockout until the jumper commands.

3.6 Pre-Jump Movement:

- Pre-jump actions—such as pivot turns or timed steps—must align with the thrower if
he is the trigger.

- Coaching systems that emphasise reaction drills and simplified call structures improve
this synchronisation.

Figure 8a & b, “competition” reaction drill, moving to 5 jumping zones in response to the colour cones calls
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excellent opportunity to video-review the session with players post-session and identify areas for improvement.

3.7 Catch Technique:

- Hands toward the ball to claim the space, and dominate the contact zone.

- Absorb the ball (“give”) in a “cricket catch” action style, rotate, and deliver with
control, precision, and power.

3.8 Boost Option:

- To reach maximum height, jumpers and lifters may use a boost technique.

- Requires core strength, balance, and confidence.

- Must align with team strategy and individual player profile.

- Caution: Boosting is not universally applicable and must be context-specific.

4. Detail: Execution Accuracy & Consistency
Execution detail distinguishes elite jumpers from average performers.

4.1 Accuracy:

- Biomechanical studies show that elite jumpers maintain consistent joint angles and
timing across varying throw distances. This precision is essential for successful aerial
contests.

4.2 Consistency:

- Top-level jumpers exhibit minimal variability in movement patterns, even under
pressure.

- This consistency is linked to core strength and stability, coordination, proprioceptive
training, technique, and repetition under game-like conditions.



5. Coaching Recommendations

- Standardise jumper stance and lifter set-up across all lineouts.

- Drill footwork and pre-jump movement weekly using primer exercises.

- Integrate Race to Space scenarios into tactical training.

- Use video analysis to identify work-ons and movement inconsistencies.

- Develop reaction-based call systems to improve timing with throwers.

- Strengthen core, speed and agility, speed-strength and proprioception through
targeted specific conditioning drills.

6. Conclusion

This research highlights the critical role of jumper movement technique in optimising
lineout performance. By combining biomechanical precision with tactical awareness,
coaches can enhance jumper speed, accuracy, and adaptability. The Race to Space
framework offers a practical lens for evaluating and improving jumper actions,
contributing to more effective set-piece execution and attacking launches.

“Action always beats reaction. You must have your footwork ready. If you want to beat
your opposition, beat them on the ground!” Victor Matfield
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