JUST4GK — PHYSICAL & NEUROMUSCULAR

DEVELOPMENT: DEEP DIVE

Advanced Goalkeeper Physical Development Reference | Ages 8-19 | Just4GK Curriculum | www.just4gk.net

This document goes beyond the overview — providing the science behind each pillar, full drill progressions, game-situation links, equipment notes,
and injury prevention protocols. Use this as a coaching reference and athlete education tool across all age groups.

PILLAR 1 — PROPRIOCEPTION

WHATIT IS

DRILL PROGRESSION — ALL AGES

Proprioception is the body's ability to sense its own position, movement, and
force in space — without looking. It comes from receptors in muscles,
tendons, joints, and the skin that constantly send signals to the brain about

where the body is and how it's moving. Think of it as the body's internal GPS.

WHY IT MATTERS FOR GOALKEEPERS

A goalkeeper is constantly in motion — shuffling, diving, landing, jumping,
getting back up. Every single one of those actions requires the body to
know where it is without consciously thinking about it. Poor proprioception
leads to:

« Unstable landings after dives (ankle/knee injury risk)
« Inefficient recovery to set position

« Poor body shape when catching high balls

* Loss of balance during distribution under pressure

Eyes Open, Two Feet
Basic balance stance, set position, hold 10 sec. Build foundation
awareness.

Eyes Open, Single Leg
Set position on one foot, hold 10-20 sec each side. Challenges
ankle and knee receptors.

. Eyes Closed, Single Leg

Removes visual compensation. Forces pure proprioceptive
response. Hold 10 sec.

. Catch + Balance

Single leg, eyes open, receive toss. Dual-task demand mirrors real
GK situations.

Balance Board / Unstable Surface
All of the above on foam pad or balance board. Increases receptor
demand significantly.

BUILT ON
GOALKEEPER
TRAINING

Post-Dive Recovery Hold
Dive laterally, land, immediately hold single-leg set position.
Game-realistic.

THE SCIENCE

Proprioceptive signals travel through mechanoreceptors — specifically
muscle spindles (detect stretch), Golgi tendon organs (detect tension), and
joint capsule receptors (detect position). Training proprioception literally
rewires these neural pathways, making body control automatic rather than
conscious. This is why experienced keepers make saves look effortless — the
body already knows what to do.

. Reactive Balance
Partner gives light push in random direction. Keeper must recover
and hold. Highest difficulty.

GAME-SITUATION LINK

Landing after claiming a cross, recovering after a low dive, distributing on one foot under defensive pressure. Every single game moment.

EQUIPMENT NOTES

Equipment Ages Value

Balance Board 8-19 Increases difficulty of all balance drills; forces ankle stabilizers to activate; inexpensive, reusable

Foam Pad / Airex Pad

Unstable surface without wobble board mechanics; great for landing absorption work; safer entry point than
balance board

Reaction Ball 8-19 Unpredictable bounce = unpredictable body response; combines proprioception + hand-eye + reaction
time; high value, low cost
Agility Poles 1-19 Already in J4GK equipment set; use as landmarks for set-position targets after balance drills

Injury Prevention Note: Proprioception training is a leading evidence-based intervention for ankle sprain prevention — meta-analyses show it reduces

ankle sprain incidence by 35-41%. The FIFA 11+ injury prevention program — used at the highest levels of the game — incorporates single-leg balance and
proprioceptive work as a core component of Part 2 for exactly this reason. Build it in at 8-10 and it becomes automatic by 15.

PILLAR 2 — VESTIBULAR TRAINING

WHATIT IS DRILL PROGRESSION — AGES 11-19

The vestibular system lives in the inner ear and controls balance and spatial
orientation — specifically how the body responds to changes in head
position and rotational movement. It works alongside the visual system and
proprioception to tell the brain which way is up, how fast you're moving, and
how to stabilize.

. Head Turns in Set Position
Track coach's finger left-right, up-down while holding set position.
Activates vestibular-visual coordination without movement.

. Spin (180°) » Set Position
Turn away, spin back, find set position immediately. Keeper must

re-orient quickly.
WHY IT MATTERS FOR GOALKEEPERS " . .
Spin » Set » React Same as above + coach immediately plays ball.

No recovery time.

Goalkeepers are one of the only players on the field who regularly
experience rapid rotational movement, head collision risk, full-body diving,
and immediate re-stabilization demands. After any of these:

Forward Roll » Set » React
Full roll on grass/mat, recover to feet, react to shot. Highest

» Turning to track a through ball and repositioning vestibular demand in training.

» Diving and landing (head movement during impact)
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« Aerial challenge (body + head displacement in space) Cross Tracking
Multiple players moving in front of box; keeper tracks and calls while

A goalkeeper who has poor vestibular training takes longer to reorient, which S N . o .
maintaining orientation. Game-specific vestibular challenge.

means delayed recovery and second-ball vulnerability.
Post-Collision Recovery

THE SCIENCE Soft pad push to keeper's shoulder » immediate recovery and save.
Simulates aerial challenge contact.

The vestibular system uses three fluid-filled semicircular canals to detect rotation
and two otolith organs (utricle and saccule) to detect linear acceleration and gravity.
When a keeper dives, all of these fire simultaneously. Training the vestibular system
improves the speed at which the brain reconciles all those signals and produces a
stable, coordinated response — faster re-orientation, better balance on landing.

GAME-SITUATION LINK

Recovering after a blocked cross, re-orienting after a save and second ball, tracking a cross while organizing the back four. All of these are vestibular demands.

Coach's Note — Ages 8-10: Avoid heavy vestibular loading for the youngest group. The vestibular system is still maturing through early-to-mid
adolescence (central vestibular pathways continue developing to approximately 11-15 years). Light head-tracking and simple spin-and-find drills are
fine, but avoid extended disorientation work (rolls, multiple spins) until 11+.

PILLAR 3 EACTIVE AGILITY

WHATITIS DRILL PROGRESSION

Reactive agility is the ability to rapidly change direction in response to an . Called Direction Dives

unpredictable external stimulus — a cue from another person, a ball trajectory, a visual Coach calls "left/right" just before shooting. Keeper reacts to voice, not ball.
or auditory signal. This is different from programmed agility (ladder drills, set cone Establishes auditory reaction.

patterns), which trains movement patterns in isolation from decision-making. .
Color Cone Reactions
4 cones (4 colors) in corners of goal. Coach calls color, keeper
dives/moves to that cone. No ball yet.

WHY IT MATTERS FOR GOALKEEPERS . " I
Ball Color Reactions

A goalkeeper who only trains programmed agility gets faster at patterns — but games Coach holds two colored balls. Calls color = direction to dive. Adds visual
have no patterns. Every shot is unpredictable. Every cross is different. Every V1 is processing to movement.

unique. Reactive agility training closes the gap between the training field and the

match environment by adding the decision-making layer back in. . Partner Behind Toss

Keeper faces away from coach. Partner tosses ball; keeper hears or sees ball
appear in peripheral vision, reacts. No pre-read possible.

Unannounced Shot Placement
Coach shoots with no pre-set direction signal. Full reactive
environment. Keeper must read body language of shooter.

THE SCIENCE

Research consistently shows that reactive agility and programmed agility are different

motor skills with weak correlation — being fast in ladder drills does NOT predict fast . Multi-Ball R G
ulti-Ba eactive
Two servers, two balls. Coach signals which ball is live. Highest cognitive +
physical demand. Ages 15-19 only.

reaction in games. Reactive agility involves perception-action coupling: the brain must
perceive the stimulus, process it, select a response, and execute movement — all within
milliseconds. This entire chain is trainable through deliberate unpredictable practice.
Fatigue-State Reactive

Reactive drills placed in final 10 min of session when physically fatigued.
Mimics late-game decision quality under tiredness.

PROGRESSION PRINCIPLE

Always move from predictable » semi-predictable » fully unpredictable. Introduce the movement pattern first, then add the decision layer. Never skip to full unpredictability —
the body needs the motor pattern established before chaos is added.

GAME-SITUATION LINK

Every shot on goal. Every cross decision. Every V1. Reactive agility is the game for a goalkeeper.

Key Distinction: Ladder drills, cone patterns, and set footwork sequences build movement efficiency — they are valuable. But they must be paired
with reactive work. A keeper who only trains programmmed agility has fast feet and slow decisions. Train both, every block.

PILLAR 4 — EXPLOSIVE POWE

WHATIT IS

Explosive power is the ability to produce maximum force in minimum time — specifically from the hips, glutes, and legs. For goalkeepers, this is the physical quality that
determines dive distance, jump height, and ground recovery speed.

WHY IT MATTERS FOR GOALKEEPERS

« Dive reach: A keeper who can produce more power off one leg covers more of the goal in the same time
+ Aerial dominance: Jump height determines cross claiming ability, especially against taller forwards

» Post-save recovery: Getting off the ground fast requires explosive hip extension

« Distribution power: Goal kicks, long throws, and punts all require rotational explosive power

THE SCIENCE
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Explosive power is primarily a function of fast-twitch muscle fiber recruitment and rate of force development (RFD) — how quickly the neuromuscular system can ramp up to
maximum force output. RFD is trainable. Plyometric training (depth drops, bounds, jump sequences) has been shown to significantly improve RFD in youth athletes when
progressed appropriately. The key is ground contact time — shorter contact = more explosive output.

AGE-APPROPRIATE LOADING

Age Group Focus Avoid

8-10 Bodyweight hops, soft landings, two-foot jumps Any loaded jumps, depth drops

Broad jumps, box step-ups, squat jumps (bodyweight) Heavy plyometrics, repeated max jumps

15-19 Depth drops, single-leg bounds, resistance band drives Loaded barbell jumps without strength base

DRILL PROGRESSION

. Broad Jump (Two Feet)
Max horizontal distance, stick the landing. Measures lower body power and landing control simultaneously.

. Broad Jump - Lateral Dive
Broad jump forward, immediately push off one foot into lateral dive direction. Links power to GK movement pattern.

. Box Step-Up » Push-Off
Step up onto box with one foot, drive upward explosively off that leg, land softly. Trains single-leg push-off (the dive initiation).

Squat Jump
Full squat, explode upward, land softly and absorb. Focus on hip drive, not just knee extension. Arms assist at takeoff.

. Lateral Bound

Single-leg push off laterally, land on opposite single leg and hold. Directly mimics dive push mechanics.

Depth Drop » Dive
Step off low box, absorb landing, immediately explode laterally into dive. Trains reactive strength. Ages 15-19.

Box Jump with Rotation
Jump onto box with 90° body rotation. Mimics claiming a cross while jumping. Adds vestibular demand.

Band-Resisted Hip Drive
Band around hips anchored behind. Explosive lateral push against resistance. Isolates the dive initiation hip drive.

GAME-SITUATION LINK

Full-extension diving save, cross claim at highest point, post-save recovery to feet, penalty kick push-off. Power determines reach; reach determines saves.

J4GK Equipment Already on Hand: Agility poles can be used as lateral dive targets. Cones mark landing zones. The rebounder provides immediate

ball-back after power drills. No new equipment needed to run the full progression.

PILLAR 5 — ROTATIONAL STRENGTH

WHATITIS DRILL PROGRESSION — AGES 15-19 PRIMARY

Rotational strength is the ability to generate, transfer, and control force through a . Med Ball Wall Rotational Throw

rotational movement pattern — specifically through the hips and core. It is the Stand sideways to wall, rotate from hips, throw med ball into wall, catch on
foundation of all goalkeeper distribution: throws, goal kicks, punt kicks, and even return. Both directions equally.

set-position turns.
Med Ball Scoop Toss

Simulate goalkeeper throw mechanics with med ball. Drive from hips,

WHY IT MATTERS FOR GOALKEEPERS transfer through core, release with wrist snap.

Distribution has become one of the most evaluated qualities in modern goalkeeper . Band Rotational Pull — Hip Height

recruiting and scouting. A keeper with strong rotational power throws farther, kicks Anchor band to one side, rotate through hips across body. Eccentric
harder, and distributes faster — all of which change the pace of play for the team. loading on the return builds injury resistance.

Beyond distribution, rotational strength through the core protects the spine during . )

diving, landing, and contact situations. . Single-Leg Rotational Hold

Balance on one foot, hold rotated position against band resistance. Combines
rotational strength + proprioception.

THE SCIENCE . Goal Kick Simulation with Resistance
Band anchored at hip during goal kick motion. Trains hip drive for kicking
Rotational force production follows a proximal-to-distal sequence — the movement power. NOT ball contact — movement pattern only.

starts at the hips, transfers through the core, and terminates at the hands or foot. A
weak link anywhere in this chain (typically the core) bleeds power and increases injury
risk to the shoulder and lower back. Training the full chain — not just arm strength for
throwing or leg strength for kicking — is what builds durable, powerful distribution.

. Anti-Rotation Core Work
Pallof press, single-arm carries. Trains the core's ability to RESIST rotation —
equally important for spine protection during diving.

GAME-SITUATION LINK

Every goal kick, every overhand throw distribution, every punt. Rotational power = distribution range = team advantage on the counter.

Age Note — 11-14: Introduce rotational concepts through med ball toss patterns and light band work at this age. Full progression is appropriate at 15+
when musculoskeletal maturity supports it. The pattern can be learned early; the load comes later.

PILLAR CELERATION MECHANIC
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WHATIT IS

DRILL PROGRESSION — ALL AGES

Deceleration mechanics is the technical and neuromuscular ability to absorb and
control force when slowing down, stopping, or landing. It is distinct from
acceleration — and in goalkeeper training, it is far more important for injury
prevention than speed development.

WHY IT MATTERS FOR GOALKEEPERS

The majority of non-contact injuries in soccer — particularly ACL tears, ankle sprains,
and patella tendon issues — occur during deceleration, not acceleration. Goalkeepers
decelerate repeatedly in every session: landing after a dive, stopping on a cross,
recovering from a rush. Without proper mechanics, every one of those moments
carries injury risk.

Beyond injury prevention, deceleration feeds the reset. A keeper who decelerates

cleanly can get into set position faster — which means they're ready for the second
ball sooner.

THE SCIENCE

Deceleration requires eccentric muscle strength — the ability of muscles to produce
force while lengthening. This is the opposite of what most training emphasizes
(concentric = shortening). Eccentric strength is trained specifically through landing
mechanics, slow-lowering exercises, and controlled deceleration drills. Without it, the
knee and ankle joints absorb force in ways they aren't designed for — leading to
breakdown over time.

Fatigue & Eccentric Load: Eccentric training (like deceleration) causes
more delayed onset muscle soreness (DOMS) than concentric training.

This is normal and expected — it means the right system is being
stressed.

GAME-SITUATION LINK

Controlled Stop Drill
Run at 60% speed, stop on command, hold set position 2 sec. Focus on
knee-over-toe alignment, low hips, soft ankles.

Two-Foot Landing Hold
Jump from small height (box or step), land and hold 3 sec. Assess: knees
bent, hips back, ankles stable, no forward trunk lean.

Single-Foot Landing Hold
Same as above on one foot. Hold 3 sec. If wobble present — return to two-foot
landing until stable.

Lateral Deceleration
Full lateral shuffle at speed, stop sharply, set position. Challenges the knee's
medial structures most commonly involved in ACL injury.

Dive » Land » Reset
Lateral dive, controlled landing mechanics, push back to set position
in under 2 seconds. Timed for 15-19 tracking.

Full-Extension » Recovery
Full extension dive, land, second shot immediately. No rest. Tests
deceleration under fatigue.

Every dive landing. Every cross stop. Every rush to close angle and reset. If the landing is wrong, the next play is compromised — or there's no next play at all.

Landing Mechanics Checklist — Every Rep, Every Age

O Knees track over second/third toe (not collapsing inward)
O Hips sit back (not knees forward)

O Soft ankles — not locked

O Trunk slightly forward, not upright or falling backward

O Arms out for balance, not crossed

If any of these break down — reduce speed or height. Technique before load, always.

PILLAR 7 — REACTION TIME

WHATITIS

DRILL PROGRESSION — ALL AGES

Reaction time is the interval between the onset of a stimulus (a shot, a signal, a sound)
and the initiation of a response (movement). It has two components: simple reaction
time (one stimulus, one response) and choice reaction time (multiple possible stimuli,
keeper must select correct response). For goalkeepers, nearly all real reactions are
choice reactions.

WHY IT MATTERS FOR GOALKEEPERS

Elite professional goalkeepers typically react to shots within 200-250 milliseconds. A
ball struck from 12 yards (penalty spot) at 60 mph reaches the goal in approximately
400ms — leaving only 150-200ms after visual reaction begins. But research shows a
goalkeeper needs 600-1,000ms to complete a full dive from the center of the goal
to either corner (Dicks, Davids & Button, 2010). The math doesn't work on pure
reaction alone.

This is why anticipation — reading the kicker's body language, run-up, and
non-kicking leg placement before the ball is struck — is not a bonus skill but the only
mechanism that makes penalty saves possible. For youth keepers, the margins are
wider, but the training principle is the same: reaction time is the physical floor;
anticipation is how you build above it.

THE SCIENCE

Reaction time has two trainable sub-components: neural processing speed (how fast
the brain processes the stimulus) and movement preparation (how ready the motor

system is to fire). The second is often more impactful — a keeper in an optimal ready
state fires faster even if raw neural speed hasn't changed. This is why anticipation, set
position quality, and breath

Hand Signal Reaction
Coach raises hand left or right; keeper dives/moves that direction. Simple
reaction, auditory removed.

Drop Ball Catch
Coach holds ball at keeper's shoulder height, drops without warning.
Keeper catches before it bounces. Progress: lower drop height.

Partner Clap Drill
Partner stands behind keeper, claps — keeper reacts to sound and moves
forward or dives. Trains auditory reaction.

Light Board / App Reactions
Visual stimulus at randomized position; keeper touches target. Directly
measurable and trackable. Best tool for the J4GK tracking system.

Shooter Read Drill
Keeper focuses on shooter's plant foot and hip angle before shot. Training
anticipation — reacting to pre-shot cues, not the ball itself.

Dual Stimulus Choice Reaction
Two signals possible simultaneously (color + direction). Keeper must
select correct response. Highest cognitive demand.

Just4GK — Training Excellence. One Session at a Time.
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control all feed directly into reaction time performance.

Anticipation vs. Reaction: The best keepers don't just have fast reactions
— they reduce the demand on reaction time by reading the game better.
Anticipation training (reading shooter body language, cross delivery cues,

set piece positioning) is the highest-level investment. Train reaction time
as a physical base; build anticipation as the skill layer on top.

TRACKING PROTOCOL — AGES 15-19

Test Point Method Record

Week 1— Baseline Drop ball + light board Average of 5 reps each
Week 5 — Mid-Point Same protocol Compare to baseline
Week 10 — Final Same protocol Compare to both previous

GAME-SITUATION LINK

Penalty kicks. Close-range shots off a deflection. Breakaways. Second-ball situations. In every high-pressure moment, milliseconds separate the save from the goal.

SECTION INJURY PREVENTION PROTOCOLS

The following protocols are goalkeeper-specific and should be integrated into every session across all age groups. They are not separate sessions — they live inside the
warm-up, landing work, and cool-down blocks already in place.

MOST COMMON GOALKEEPER INJURIES & ROOT CAUSES

Injury Root Physical Cause Prevention Pillar

Ankle Sprain Poor proprioception, weak lateral stabilizers, uncontrolled landing Proprioception, Deceleration

ACL Tear Knee valgus (collapse) on landing, poor eccentric quad/glute strength Deceleration, Explosive Power

Patella Tendinopathy Overloading the tendon without adequate eccentric strength base Deceleration, Progressive Loading

Lower Back Strain Weak rotational core, poor distribution mechanics, hyperextension on dives Rotational Strength, Deceleration

Shoulder Impingement Rotator cuff weakness, poor shoulder prep before distribution Warm-Up Protocol, Rotational Strength

Wrist / Hand Injury Improper catching technique, landing on outstretched hand Proprioception, Technical Coaching

Concussion Aerial contact, landing head impact — not fully preventable, but emerging evidence Vestibular, Neck Strengthening
suggests neck strengthening and heading awareness protocols may reduce risk; include
neck activation in warm-up protocols as a precautionary measure

SESSION WARM-UP PROTOCOL — EVERY SESSION, ALL AGES

Order Exercise Duration / Reps Purpose
1 Dynamic walk — high knees, butt kicks, lateral shuffle 20m each Raise core temperature, activate legs
Hip circles — both directions 10 each leg Open hip joint, reduce dive injury risk
3 Ankle circles + calf raises 10 each foot Activate ankle stabilizers before landing work
4 Single-leg balance hold 10 sec each Proprioceptive activation — body awareness before load
5 Shoulder circles + band pull-aparts (if bands available) 10 reps Rotator cuff activation before catching

Two controlled hops + stick landing Landing mechanic primer before any jumping work

7 Set position » shuffle » set position 3 reps each direction GK-specific activation, lateral hip drive

Protocol Note: This warm-up takes 6-8 minutes and replaces generic jogging. It activates the exact systems used in goalkeeper training:

proprioception, hip mobility, ankle stability, shoulder readiness, and landing mechanics. Run it every session before any technical work begins.

SECTION BREATHING & AROUSAL CONTROL

Physiological arousal state directly affects reaction time, decision quality, and motor control. A goalkeeper who is over-aroused (heart rate too high, sympathetic nervous
system dominant) makes slower decisions, loses fine motor control, and fatigues faster. A keeper who is under-aroused misses cues and lacks explosive readiness. Optimal
performance lives in the middle — controlled arousal.

AROUSAL STATE INDICATORS BY AGE

Signs of Overarousal Coaching Response

Giggling, unfocused, can't hold still "Take a big breath. Eyes on me. Ready position." Short, clear reset.

Rushing technique, mistakes increasi "Pause. Breath. What's your focus for this rep?" Involve them in the reset.
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Age Signs of Overarousal Coaching Response

15-19 Jaw tension, shallow breathing, overthinking "Box breath. Exhale. Set your hips. You've done this — trust it." Autonomy + reassurance.

BREATHING TOOLS

Box Breathing (Between Reps — All Ages)

« Inhale for 4 counts Page 6

« Hold for 4 counts

« Exhale for 4 counts

« Hold for 4 counts

« Use between high-pressure drill reps to reset the nervous system

Diaphragmatic Breathing (Pre-Match / Pre-Session)

« Breathe from the belly, not the chest — hand on stomach should rise first
« 5slow breaths before entering set position
« Activates the parasympathetic system, reducing cortisol and heart rate

Recovery Breath (Post-Save in Session)

« One slow exhale through the mouth after completing a difficult save rep
« Signals the brain the threat is over — resets focus for next play
« Ties directly to the "Reset — next play" Holistic coaching cue

Why This Matters for College Recruitment: College coaches evaluate composure — especially on penalty kicks, high-pressure breakaways, and
late-game moments. A keeper who visibly resets between plays and controls their body language projects exactly the composure coaches recruit. This is
a trainable, observable skill.

SECTION 4 UIPMENT REF

EQUIPMENT ALREADY AT J4GK

Equipment Pillars Supported Already at J4GK

Agility Poles Footwork, Reactive Agility, Deceleration Yes

Cones All pillars (landmark / target use) Yes

Rebounder Reaction Time, Proprioception, Hand-Eye Yes

Soccer Innovations Balls All technical pillars Yes

Foam Pad / Airex Pad Proprioception, Deceleration Yes
RECOMMENDED ADD

Equipment Pillars Supported Cost

Resistance Bands (light-medium) Rotational Strength, Explosive Power, Hip Drive $15-25 set

Medicine Ball (4-6 Ib) Rotational Strength, Explosive Power $20-35

Reaction Ball Proprioception, Reaction Time, Hand-Eye $8-12, buy 3-4

Light Board / Reaction App Reaction Time (trackable) App-based = $0 to start

Low Plyo Box (12") Explosive Power, Deceleration $40-60, 1-2 boxes

Budget Note: Foam pads, resistance bands, a medicine ball, and reaction balls cover 90% of the expanded physical development program at a total
cost of under $150. The training impact per dollar on these items is extremely high. All fit in the existing equipment kit and require no additional
storage.

Technical skill gets a goalkeeper noticed. Physical development is what sustains them. Proprioception keeps them healthy. Reaction time makes them fast. Explosive
power gives them reach. Rotational strength gives them range. Deceleration mechanics keeps them on the field. Vestibular training lets them perform in chaos. Build all
seven — build a complete keeper.
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