
SOLVING THE PERFORMANCE 
PROGRAMING PUZZLE: 

Conditioning the field hockey player to handle the demands of 
competition play

LECTURE : Seven
Conditioning principles

Robin Arkell and Wayne Lombard
SM and SW strength and conditioning coaches; Hockey india



WHAT IS 
CONDITIONING AEROBIC

ANAEROBIC –
GLYCOLYTIC

NEUROMUS
CULAR

Conditioning is the measure of how 
well an athlete is able to meet the 
energy production demands of their 
sport (hockey) 

Robin Arkell; SM strength and conditioning coach 



CONTEXT BEFORE CONTENT

SPORT

DEMANDS

VOLUME +

INTENSITY

PERIOD

IZATION

ATHLETE 
PROFILE

METABOLISM

LONG TERM 
ADTATIONS 🎯

Robin Arkell; SM strength and conditioning coach 
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Robin Arkell; SM strength and conditioning coach 
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IZATION
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METABOLISM

LONG TERM 
ADAPTATIONS
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Robin Arkell; SM strength and conditioning coach 



THE AEROBIC ENERGY SYSTEM

AEROBIC

SYSTEM

AEROBIC

POWER

AEROBIC 
CAPACITY

SSG’S

Robin Arkell; SM strength and conditioning coach 



THE AEROBIC ENERGY SYSTEM

AEROBIC

SYSTEM

AEROBIC

POWER

AEROBIC 
CAPACITY

SSG’S

Aerobic system is the foundation on which we aim to build our anaerobic energy 
systems, and which allow us to effectively and efficiently meet the demands of our 
sport

CHO PROFATS ATP 
ENERGY

OXYGEN 
PRESENT

Aerobic system = can produce energy for sustained periods of time (> 3 minutes up to 
hours) and therefore has a low fatigability rate. 

A well-developed aerobic system will allow the athlete to recover quicker between 
bouts of high intensity exercise, potentially allowing the athlete to sustain those high 
intensities for longer periods of time.

Robin Arkell; SM strength and conditioning coach 



THE AEROBIC ENERGY SYSTEM

AEROBIC

SYSTEM

AEROBIC

POWER

AEROBIC 
CAPACITY

SPECIFIC ENERGY 
SYSTEM TRAINED

WHY IS IT 
IMPORTANT?

HOW DOES IT WORK? SESSION GUIDELINES

AEROBIC CAPACITY HELPS IMRPOVE O2 
SUPPLY BY 

INCREASING 
EFFECIENCY OF O2 

DELIVERY

ECCENTRIC CARDIAC 
HYPERTROPHY –

CAUSING A STRETCH + 
INCREASE IN LV 

VOLUME

HR: 130 – 150 BPM
DURATION: 30 – 90’

FREQUENCY: 1 - 3 / W

Robin Arkell; SM strength and conditioning coach 



THE AEROBIC ENERGY SYSTEM

AEROBIC

SYSTEM

AEROBIC

POWER

AEROBIC 
CAPACITY

SPECIFIC ENERGY 
SYSTEM TRAINED

WHY IS IT 
IMPORTANT?

HOW DOES IT WORK? SESSION GUIDELINES

AEROBIC CAPACITY HELPS IMRPOVE O2 
SUPPLY BY 

INCREASING 
EFFECIENCY OF O2 

DELIVERY

ECCENTRIC CARDIAC 
HYPERTROPHY –

CAUSING A STRETCH + 
INCREASE IN LV 

VOLUME

HR: 130 – 150 BPM
DURATION: 30 – 90’

FREQUENCY: 1 - 3 / W

AEROBIC POWER HELPS IMPROVE O2 
SUPPLY AT HIGHER 

INTENSITIES + 
IMPROVES POWER 

ENDURANCE OF 
CARDIAC MUSCLE

INCREASE IN 
CONTRACTILE 

STRENGTH OF HEART 
MUSCLE + INCREASE 

IN MITOCHONDRIA IN 
HEART

HR: > 85% Hrmax
DURATION: 60 – 120”

REST: 2 – 5’ 
(<130BPM)
REPS: 4 – 12

FREQUENCY: 1 – 2 /W

Robin Arkell; SM strength and conditioning coach 



THE AEROBIC ENERGY SYSTEM

AEROBIC

SYSTEM

AEROBIC

POWER

AEROBIC 
CAPACITY

SPECIFIC ENERGY 
SYSTEM TRAINED

WHY IS IT 
IMPORTANT?

HOW DOES IT WORK? SESSION GUIDELINES

AEROBIC CAPACITY HELPS IMRPOVE O2 
SUPPLY BY 

INCREASING 
EFFECIENCY OF O2 

DELIVERY

ECCENTRIC CARDIAC 
HYPERTROPHY –

CAUSING A STRETCH + 
INCREASE IN LV 

VOLUME

HR: 130 – 150 BPM
DURATION: 30 – 90’

FREQUENCY: 1 - 3 / W

AEROBIC POWER HELPS IMPROVE O2 
SUPPLY AT HIGHER 

INTENSITIES + 
IMPROVES POWER 

ENDURANCE OF 
CARDIAC MUSCLE

INCREASE IN 
CONTRACTILE 

STRENGTH OF HEART 
MUSCLE + INCREASE 

IN MITOCHONDRIA IN 
HEART

HR: > 85% Hrmax
DURATION: 60 – 120”

REST: 2 – 5’ 
(<130BPM)
REPS: 4 – 12

FREQUENCY: 1 – 2 /W

SMALL SIDED GAMES SPECIFIC GAME 
SCENARIO 

CONDITIONING

MANIPULATE THE SIZE 
OF THE PITCH, 

NUMBER OF PLAYERS 
PER TEAM AND WORK 

TO REST RATIO’S

WORK TO REST RATIO 
SHOULD BE 1:1 OR 

1:0.5

Robin Arkell; SM strength and conditioning coach 



THE AEROBIC ENERGY SYSTEM

AEROBIC

SYSTEM

AEROBIC

POWER

AEROBIC 
CAPACITY

SPECIFIC ENERGY SYSTEM 
TRAINED

8 – 16 YEARS > 16 YEARS

AEROBIC CAPACITY GENERAL TECHNICAL AND 
TACTICAL TRAINING 

GENERAL TECHNICAL AND 
TACTICAL TRAINING +        

AEROBIC CAPACITY RUNS 1- 3 
X WEEK

AEROBIC POWER GENERAL TECHNICAL AND 
TACTICAL TRAINING 

GENERAL TECHNICAL AND 
TACTICAL TRAINING +        

AEROBIC POWER RUNS 1 – 3X 
WEEK

SMALL SIDED GAMES GENERAL FREE PLAY SPECIFIC TACTICAL GAMES 
WITH WORK TO REST RATIO’S 

OF 1:1 OR 1:05
(6’W:6’R)

Robin Arkell; SM strength and conditioning coach 



ANAE –
GLYCOLYTIC

LACTIC

CAPACITY

LACTIC  
POWER

AEROBIC

SYSTEM

NM

SYSTEM

THE ANAEROBIC GLYCOLYTIC ENERGY SYSTEM
Robin Arkell; SM strength and conditioning coach 



ANAE –
GLYCOLYTIC

LACTIC

CAPACITY

LACTIC  
POWER

AEROBIC

SYSTEM

NM

SYSTEM

THE ANAEROBIC GLYCOLYTIC ENERGY SYSTEM

BLOOD 
SUGAR

STORED 
GLYCOGEN

ATP 
ENERGY

ABSENCE OF
OXYGEN 

The anaerobic glycolytic energy system is seen as the bridge between the aerobic and 
anaerobic alactic systems and produces energy at higher intensities in the absence of 
oxygen. 

Due to the higher intensities of exercise and the ATP production procedures, there is a high 
fatigability rate and the system eventually can not keep up with the demands. It can 
generally sustain ATP production through the anaerobic glycolytic system for up to 90 
seconds.   

LACTATE IS 
PRODUCED

LACTATE CAN BE  USED AS AN ADDITIONAL 
ENERGY SOURCE AND CAN HELP PROLONG 

HIGHER INTENSITIES WHILE USING THE 
AEROBIC AND LACTIC SYSTEMS

Robin Arkell; SM strength and conditioning coach 



ANAE –
GLYCOLYTIC

LACTIC

CAPACITY

LACTIC  
POWER

AEROBIC

SYSTEM

NM

SYSTEM

THE ANAEROBIC GLYCOLYTIC ENERGY SYSTEM

SPECIFIC ENERGY 
SYSTEM TRAINED

WHY IS IT 
IMPORTANT?

HOW DOES IT WORK? SESSION GUIDELINES

LACTIC CAPACITY IMPROVES THE 
ABILITY TO SUSTAIN 
ANAEROBIC ENERGY 
PRODUCTION FOR 

EXTENDED PERIODS 
OF TIME

INCREASES 
BUFFERING 

MECHANISMS IN 
ALLOWING 
ANAEROBIC 

GLYCOLYSIS TO 
CONTINUE

HR: > 85% HRmax
DURATION: 90 – 120”
REST: 1 – 2’ / REP + 8 

– 15’ / SETS
REPS: 3

SETS: 2 – 4
FREQUENCY: 1 – 2 / W

Robin Arkell; SM strength and conditioning coach 



ANAE –
GLYCOLYTIC

LACTIC

CAPACITY

LACTIC  
POWER

AEROBIC

SYSTEM

NM

SYSTEM

THE ANAEROBIC GLYCOLYTIC ENERGY SYSTEM

SPECIFIC ENERGY 
SYSTEM TRAINED

WHY IS IT 
IMPORTANT?

HOW DOES IT 
WORK?

SESSION GUIDELINES

LACTIC CAPACITY IMPROVES THE ABILITY 
TO SUSTAIN ANAEROBIC 
ENERGY PRODUCTION 

FOR EXTENDED PERIODS 
OF TIME

INCREASES BUFFERING 
MECHANISMS IN 

ALLOWING ANAEROBIC 
GLYCOLYSIS TO 

CONTINUE

HR: > 85% HRmax
DURATION: 90 – 120”
REST: 1 – 2’ / REP + 8 –

15’ / SETS
REPS: 3

SETS: 2 – 4
FREQUENCY: 1 – 2 / W

LACTIC POWER IMPROVES THE 
AMOUNT OF POWER 
YOU CAN PRODUCE 
WHILE USING THE 

LACTIC SYSTEM

INCREASE IN ENZYMES 
INVOLVED IN 

ANAEROBIC GLYCOLYSIS 
+ SHIFTS FROM AEROBIC 

– ANAEROBIC 
METABOLISM

HR: > 85% HRmax
DURATION: 20 – 40”

REST: 1 – 3’ / REP + 8 –
15’ / SET
REPS: 3 

SETS: 2 – 4
FREQUENCY: 1 – 2 / W

SMALL SIDED GAMES SPECIFIC GAME 
SCENARIO 

CONDITIONING

MANIPULATE THE SIZE 
OF THE PITCH, NUMBER 
OF PLAYERS AND WORK 

TO REST RATIO’S 

WORK TO REST RATIO 
SHOULD BE 1:0.5

Robin Arkell; SM strength and conditioning coach 



ANAE –
GLYCOLYTIC

LACTIC

CAPACITY

LACTIC  
POWER

AEROBIC

SYSTEM

NM

SYSTEM

THE ANAEROBIC GLYCOLYTIC ENERGY SYSTEM

SPECIFIC ENERGY SYSTEM 
TRAINED

8 – 16 YEARS > 16 YEARS

LACTIC CAPACITY GENERAL TECHNICAL AND 
TACTICAL TRAINING PRIORITY 
SPECIFIC CONDITIONING SETS 

ARE NOT APPLICABLE

GENERAL TECHNICAL AND 
TACTICAL TRAINING + 1 – 2 X 

WEEK 
90 – 120” CONDITIOINING

LACTIC POWER GENERAL TECHNICAL AND 
TACTICAL TRAINING PRIORITY 
SPECIFIC CONDITIONING SETS 

ARE NOT APPLICABLE

GENERAL TECHNICAL AND 
TACTICAL TRAINING + 1- 2 X 

WEEK 
20 – 40” CONDITIONING

SMALL SIDED GAMES GENERAL TECHNICAL AND 
TACTICAL TRAINING PRIORITY

SPECIFIC TACTICAL GAMES 
WITH WORK TO REST RATIO 

OF 1:0.5
(4’W:2’R)

Robin Arkell; SM strength and conditioning coach 



NM

SYSTEM

ALACTIC  
CAPACITY

ALACTIC

POWER

THE NEUROMUSCULAR ENERGY SYSTEM
Robin Arkell; SM strength and conditioning coach 



NM

SYSTEM

ALACTIC  
CAPACITY

ALACTIC

POWER

THE NEUROMUSCULAR ENERGY SYSTEM

STORED 
ATP PCr

ATP 
ENERGY

ABSENCE OF
OXYGEN 

The neuromuscular system is a system which supports the most explosive actions of very short 
duration but fatigues the quickest.

It can generally sustain energy supply for efforts of up to 12 seconds in duration. 

The neuromuscular system or the alactic system / ATP - PC system utilizes or relies on very 
small amounts of stored ATP and phosphocreatine within the muscles to produce the necessary 
energy required for very high intensity bouts of exercise

Robin Arkell; SM strength and conditioning coach 



NM

SYSTEM

ALACTIC  
CAPACITY

ALACTIC

POWER

THE NEUROMUSCULAR ENERGY SYSTEM

SPECIFIC ENERGY 
SYSTEM TRAINED

WHY IS IT 
IMPORTANT?

HOW DOES IT WORK? SESSION GUIDELINES

ALACTIC CAPACITY IMPROVE ABILITY TO 
MAINTAIN EXPLOSIVE 

POWER FOR EXTENDED 
DURATIONS

IMPROVES MAX CAPACITY 
OF ALACTIC SYSTEM 

THROUGH INCREASED 
STORES OF 

PHOSPHOCREATINE

HR: > 85% HRmax
DURATION: 10 – 15”

REST: 20 – 90” /REPS + 8 –
10’ / SETS

REPS: 10 – 12
SETS: 2 – 3

FREQUENCY: 1 – 3 /W

Robin Arkell; SM strength and conditioning coach 



NM

SYSTEM

ALACTIC  
CAPACITY

ALACTIC

POWER

THE NEUROMUSCULAR ENERGY SYSTEM

SPECIFIC ENERGY 
SYSTEM TRAINED

WHY IS IT 
IMPORTANT?

HOW DOES IT WORK? SESSION GUIDELINES

ALACTIC CAPACITY IMPROVE ABILITY TO 
MAINTAIN EXPLOSIVE 

POWER FOR EXTENDED 
DURATIONS

IMPROVES MAX CAPACITY 
OF ALACTIC SYSTEM 

THROUGH INCREASED 
STORES OF 

PHOSPHOCREATINE

HR: > 85% HRmax
DURATION: 10 – 15”

REST: 20 – 90” /REPS + 8 –
10’ / SETS

REPS: 10 – 12
SETS: 2 – 3

FREQUENCY: 1 – 3 /W

ALACTIC POWER IMPOVES THE ABSOLUTE 
EXPLOSIVENESS

IMPROVES MAX RATE OF 
ATP REGENERATION BY 

ALACTIC SYSTEM 

HR: > 85% HRmax
DURATION: 7 - 10”

REST: 2 – 5’ /REPS + 8 – 10’ / 
SETS

REPS: 5 – 6
SETS: 2

FREQUENCY: 1 – 3 /W

SMALL SIDED GAMES SPECIFIC GAME SCENARIO 
CONDITIONING

MANIPULATE THE SIZE OF 
THE PITCH, NUMBER OF 
PLAYERS AND WORK TO 

REST RATIO’S

WORK TO REST RATIO 
SHOULD BE ROUGHLY 1:3

Robin Arkell; SM strength and conditioning coach 



NM

SYSTEM

ALACTIC  
CAPACITY

ALACTIC

POWER

THE NEUROMUSCULAR ENERGY SYSTEM

SPECIFIC ENERGY SYSTEM 
TRAINED

8 – 12 YEARS > 16 YEARS

ALACTIC CAPACITY GENERAL TECHNICAL AND 
TACTICAL TRAINING PRIORITY 
SPECIFIC CONDITIONING SETS 

ARE NOT APPLICABLE

GENERAL TECHNICAL AND 
TACTICAL TRAINING TRAINING 

+ 2 – 3 X WEEK 
10 – 15” SPRINTS

ALACTIC POWER GENERAL TECHNICAL AND 
TACTICAL TRAINING PRIORITY 
SPECIFIC CONDITIONING SETS 

ARE NOT APPLICABLE

GENERAL TECHNICAL AND 
TACTICAL TRAINING + 2 – 3 X 

WEEK 
7 – 10” SPRINTS

SMALL SIDED GAMES GENERAL TECHNICAL AND 
TACTICAL TRAINING PRIORITY 
SPECIFIC CONDITIONING SETS 

ARE NOT APPLICABLE

SPECIFIC TACTICAL DRILLS 
WITH A WORK TO REST RATIO 

OF 1:3 
(30”W:90”R)

Robin Arkell; SM strength and conditioning coach 



CONDITIONING USING SMALL SIDED GAMES

SPECIFIC ENERGY SYSTEM 
TRAINED

SESSION GUIDELINES PITCH SIZE NUMBER OF PLAYERS

AEROBIC SYSTEM 3 – 10’W: 3 – 10’R.                   
(1:0.5 - 1 W:R)

EG: 4’W:4R X 4-6 SETS

SMALL – LARGE

FULL FIELD

4V4 - 11V11

8V8 – 9V9

ANAEROBIC – GLYCOLYTIC 
SYSTEM

1 – 3’W: 30” – 90”R                    
(1:0.5 W:R)

EG: 3’W:1.5’R X 4-6 SETS

SMALL – LARGE

75 X 30

4V4 – 11V11

5V5

NEUROMUSCULAR SYSTEM     
(SPECIFIC DRILL BASED) 

< 1’W:3’R                                      
(1:3 W:R)

EG: 30”W:90”R X 10 – 15 
minutes

SMALL – LARGE

50 X 30 

1V1 – 5V5

1V1 – 2V2 – 3V3 – 4V4

Robin Arkell; SM strength and conditioning coach 



SMALL SIDED GAMES – MICROCYCLE ORGANIZATION (< 16 YEARS)

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY

AEROBIC 
CAPACITY 
EMPHASIS

AEROBIC CAPACITY 
EMPHASIS

AEROBIC 
CAPACITY 
EMPHASIS

AEROBIC 
CAPACITY 
EMPHASIS

AEROBIC 
CAPACITY 
EMPHASIS

AEROBIC 
CAPACITY 
EMPHASIS

ENDURANCE 
ADAPTATION

ENDURANCE 
ADAPTATION

ENDURANCE 
ADAPTATION

ENDURANCE 
ADAPTATION

ENDURANCE 
ADAPTATION

ENDURANCE 
ADAPTATION

TECHNICAL SKILL 
DEVELOPMENT 

THROUGH DRILLLS

LONG INTERVALS 
OF PLAY 

EG: >3’W:3’R 

TOP UP
2’W:2’R X 4

TECHNICAL SKILL 
DEVELOPMENT 

THROUGH DRILLLS

LONG INTERVALS 
OF PLAY 

EG: >5’W:5’R

TECHNICAL SKILL 
DEVELOPMENT 

THROUGH DRILLLS

LONG INTERVALS 
OF PLAY 

EG: >3’W:3’R

TOP UP
3’W:2’R X 4

Robin Arkell; SM strength and conditioning coach 



SMALL SIDED GAMES – MICROCYCLE ORGANIZATION (> 16 YEARS)

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY

LACTIC CAPACITY 
SMALL SIDED 

GAMES +           
TOP UP 

CONDITIONING

TECHNICAL SKILL 
DEVELOPMENT

ALACTIC CAPACITY 
/ ALACTIC POWER 

DRILLS + 
TOP UP 

CONDITIONING

TECHNICAL SKILL 
DEVELOPMENT

AEROBIC CAPACITY 
SMALL SIDED 

GAMES + 
TOP UP 

CONDITIONING

EXPLOSIVE 
POWER 

ADAPTATION

RECOVERY 
EMPHASIS

SPEED 
ADAPTATION

RECOVERY 
EMPHASIS

ENDURANCE 
ADAPTATION

SSG: 4V4 – 5V5 
50 X 30 

4’W:2’R X 6

TOP UP: 20”W:60” 
X 3 X 2

DRILL BASED 
SESSION WHERE 

REST PERIODS ARE 
LONGER

SSG: 1V1 – 4V4
75 X 50

60”W:3’R X 10

TOP UP:
10”W:60’R X 10

DRILL BASED 
SESSION WHERE 

REST PERIODS ARE 
LONGER

SSG: 8V8 – 11V11
FULL FIELD 

8’W:8’R X 4 SETS

TOP UP:
60”W:60”R X 5

Robin Arkell; SM strength and conditioning coach 



SMALL SIDED GAMES PROGRESSION – MICROCYCLE ORGANIZATION

Week 10 Week 11 Week 12 Week 13 Week 14 Week 15 Week 16
COD SSG's 9 12 16 20 20 25

Endurance SSG's 16 20 25 30 30 36

Intensity  SSG's 9 12 15 15 18

9

12

16

20 20

25

16

20

25

30 30

36

9

12

15 15

18

0

5

10

15

20

25

30

35

40

7 week SSG duration progression (minutes)

COD
3 X 3’W:1.5’R 9 3 X 4’W:2’R 12 4 X 4’W:2’R 16 4 X 5’W2.5’R 20 4 X 5’W:2.5’R 20 5 X 5’W:2.5’R 25

Endurance
4 X 4’W:4’R 16 4 X 5’W:5’R 20 5 X 5’W:5’R 25 5 X 6’W:3’R 30 5 X 6’W:3’R 30 6 X 6’W:3’R 36

Intensity
3 X 3’W:3’R 9 4 X 3’W:3’R 12 5 X 3’W:3’R 15 5 X 3’W:3’R 15 6 X 3’W:3’R 18

Robin Arkell; SM strength and conditioning coach 



SSG’s

LACTIC

CAPACITY

LACTIC  
POWER

ANAE - GLYCOLYTIC

SOLVING THE PERFORMANCE PROGRAMMING PUZZLE

AEROBIC SYSTEM

NM 
SYSTE

M

0 s 12s 90s hours

100%

50%

0%

AEROBIC

CAPCITY

AEROBIC

POWER

ALACTIC  
CAPACITY

ALACTIC

POWER

GPP - SPE PHASESSPE - SDE – CE PHASES

SSG’s

Robin Arkell; SM strength and conditioning coach 


