CRITERION 1.

Sport: Basketball

Game: Whitehorse vs LLaTrobe Uni

Date: Wednesday 14 February 1990
Venue: Slaters Reserve Basketball Stadium
Level: State Division 1- Men

Player: Mark Scarpella (No 1)

Position: Centre

Duration: 20 minutes (whole of st half)

SKILLS Anglysis:
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Chest Pass 24 pectorals, biceps,

triceps, deltoids,
shoulder rotators.
Baseball Pass 13 deitoid, pectorals
biceps, triceps,
shouider rotators,

Overhead Pass 7 triceps, pectorals,
biceps, shoulder

rotators.
Bounce Pass 4 biceps, pectorals,

triceps, deltoids,
shoulder rotators.

Total: | 48




Tabie 2

quadnceps,
hamstrings, calves,
gluteals.

Rebounds

18

guadriceps,
hamstrings, calves,
deltoid, biceps, triceps,
gluteals.

Set Shot

13

biceps, triceps,
pectorals, wrist
flexors/extensors.

Lay Up

quadriceps,
hamstrings, calves,
biceps, triceps,
pectorals, gluteals,
wrist
flexors/extensors.

Pribbling

16

quadriceps,
hamstrings, calves,
gluteals, biceps,
triceps, wrist flexors &
extensors.

Block

17

guadriceps,
hamstrings, gluteals,
biceps, triceps.

Directional Changes

124

guadriceps,
hamstrings, calves,:

gluteals.
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Running Analysis:

Table 3.

Directional Changes.

Table 4.

0-3 VCVCCCVCVGCCVEC v=7
VCVC c =10

3-6 vegvcceocvveceocccec v=2,
VVCCVCCCV c =14

6-9 ccccvvcccccCcvy v=17
cccecvvy c =13

9-12 CVVGCCVVCVVVECGCE v =8
ccececeocecceccecceyv c =14

12-156 vvgeccocvyvyccocece v =4
c=26

15-18 CcCVvvvcCcCccVvecVvVve v=29
ccveovev c =11

18-20 vveccocvecceceocceocvev v=2>5
c=28

& y=vigorous change .
e ¢ = casual change

Total number of vigorous changes = 48
Total number of casual changes = 76

Total number of directional changes = 124




| ngd}lceps

MCI_)OF‘ Muscle Groups (Table 5)

Hlp‘Flexmn

] lChangerlrectlon (124) T

Knee extension | Jumps{39),Dribbling{16)
Lay Ups (4), Rebounds
(18), Sprints (20),
Cruises{41), Jogs(46)}
Blocks {17) Isometric
Hamstrings | Hip extension Change direction {124), | Isotonic
Knee flexion Jumps (39), Dribbling
(16),Lay Ups (4},
Sprints {20),Cruises
{41), Jogs (46)
Calves Plantar flexion Change direction (124), | lsotonic
Knee flexion Jumps (39}, Dribbling
(16), Lay Ups (4),
Rebounds (18), Sprints
(20), Cruises{41),
Jogs{46)
Blocks {17) Isometric
Biceps Elbow extension | Dribbling (16}, Lay Ups | Isotonic
(4), Rebounds (18),
Set shots {13) _
Blocks {17) Isometric
Triceps Elbow extension | Dribbling {16),Lay Ups Isotonic
(4),Rebounds{18}, Set
shots (13)
Pectorals Flexion, Passes(48),Dribbling(16} | Isatonic
extension, Set shot{13),
adduction of the | Lay Ups {4)
shoulder. Block (17) Isometric
1 Wrist Flexion of wrist | Passes(48),Dribbling(16) | Isotonic
Flexors and forearm Lay Ups(4),Set Shot
(13), Rebounds(18)
Wrist Extension of Passes {48), Dribbling Isotonic
Extensors wrist and (16}, Set Shots({13),
forearm Rebounds(18),Lay Up{4)
Gluteals Hip extension Change of direction Isotonic
(124),Jump(39),
Dribbling(16),LayUps(4),
Sprints(20),Cruises{41),
Jogs{46), Rebounds(18)
Shoulder Rotate forward | Passes (42) Isotonic
rotators
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Frequency

Graph 1 - Movement P

atterns

35

B Sprint

H Cruise

ClJog

EWalk

5-10m 10-15m
Distance

3-5m




Defence Analyslis.
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Lactic Acld Movement Analysis.
o Example of lactic acid use: 20 seconds of video analysis (7:20sec to 7:40sec)

Table 7.

« The Lactic Acid system is therefore used because there was 12
seconds of Work and 1 second of Rest in a space of 20 seconds.




Work to Rest Analysls.

Table 8
Passing 48 1 48
Defending* 40 2 80
Intercepts 27 1 27
Jumps* ¥ 39 1 39
Sprints  -bm 12 1 12
-10m 8 2 16
-156m 2 3 6
+1Bbm - - -
Cruise -bm 20 2 40
-10m 8 3 24
-15m 6 4 24
+15m 4 6 24
TOTAL WORK 340
Jog -bm 26 3 78
-10m 14 4 56
-15m 6 5 30
+15m 6 6 36
Walk -5m 31 4 124
-10m 15 6 20
-15m S 7 63
+1bm 8 9 72
Standing and = 346 348
time out.
TOTAL REST 897

*Defending = guarding and arms up only. The other defence components
are covered in the intercepts.

** Jumps- Includes rebounding and catching.
Note: Work = > 60% of Estimated Maximum Heart Rate.
Rest = < 60% of Estimated Maximum Heart Rate. -
WORK 1t Rest=340:1930=1:12.64=1:3

Graph 2 - Work : Rest Ratio

ElRest=1
B Work=3

(32 words)




CRITERION 2:

ATP - PC System:

As seen in Table 8 there were many short, high intensity efforts that
lasted for 1 second; passing (48), intercepts (27) and jumps (39). There
was defending (80) in which each effort lasted an average of 2 seconds.
All of the sprints (20) and skills in Table 8 were under the 10-15 seconds
in which the ATP-PC system can last for. General movements such as
vigorous changes of direction (48) and high-intensity cruising (21) are
short, high-intensity movements requiring the ATP-PC system for their
required durations.

Lactic Acid System:

My game analysis showed there were no high intensity efforts
greater than 10 seconds (Table 8). Throughout this period of basketball
there were only 4 occasions where the player can obtain sufficient rest
periods; foul shots (2), time outs (1) and substitutions (1). All of these
allow the ATP-PC system to partially replenish, 30 seconds for the first
70%. Therefore as the activities progressed without sufficient rest time, as
in Table 8 (19 sec Work : 1 sec Rest- in 20 seconds), the lactic acid
system is then required to supply near maximal intensity energy as the
ATP-PC system depletes.

Aerobic system:

This system plays an important role throughout my analysis to meet
energy demands and to replenish CP and metabolise lactic acid, as the
body is performing low-intensity cruising (20), jogging (46) and walking
(56). If the capacity of the O, system is high, it is easier to replenish the
other systems in a faster time.

(222 words)




CRITERION 3:

Components of Fitness:

Muscular Endurance:
Muscular Endurance of this sport is important, especially for the legs, as

they are continuously cruising (20), jogging (46) and walking (56) as seen
in Table 3.

Anaerobic Power and Speed:

This component is required for sprints (20) which were all less than 10
seconds, these are supphied with energy from the ATP-PC system.
Required for high-intensity cruising (21), fast breaks, interceptions (5) and
lay ups (4).

Muscular Power:

The chest pass (24), overhead pass (7), baseball pass (13) and bounce pass
(4) (Table 1), all require this component, muscles are using sirength
quickly to produce an explosive effort. It is necessary for the legs, when
sprinting (20), jumping (39), intercepting (5), rebounding (18) and when in
the defensive stance which exerts a force to lift the body off the ground.

Agility:
Required for changes of direction (124) as shown in Table 4, especially
VIgOrous Ones.

Aerobic Endurance:
Needed to perform actions in this game for an extended amount of time,
to replenish PC stores and metabolise lactic acid.

Flexibility:

Needed for the actions involved in basketball especially for intercepting
(27), changing direction (124), rebounding (18) and sprinting (20) fo
prevent injury and improve performance.




Fitness Tests:

Vertical Jump:
To determine power, application of great force of legs in a very

brief time. Is performed in the same vertical movement as the 18 rebounds
and 17 blocks.

Leger 20 metre Shuttle Run:
This tests aerobic endurance, for the % of the time the player was
working aerobically (Graph 2).

Sit and Reach:

This is important and should be trained as it helps when rebounding
(18), intercepting (5) and changing direction (124), it increases joint
movement.

20 Metre Dash: |

This test is used to determine speed. Extremely relevant to
basketball as it incorporates sprinting (20), cruising (41), change of
direction (124), intercepting (5) and rebounds. (Table 8)

1.6km run:

This measures acrobic endurance, required for the centre player n
basketball for the duration of the match.

Push-ups (30 sec):
This tests the upper body muscular power of the athicte, which is

needed for most passes, but especially for chest passes (24), as push-ups
simulate the action.

Ilinois Agility Test:
TImportant, as there were 124 directional changes during the analyis.

(Table 4).




Phosphate Recovery Test:
This challenges the body’s ability to replenish high-energy
phosphates between each repetition of the test. This test is relevant to the

anaerobic power component as the athlete has to recover from sprints (20)
and cruises (20).

Suicide drill:
This measures anaerobic power, speed and agility which 1s
incorporated in a players duration on the court, especially sprinting (20)

and cruising (41) shown in Table 3. Figure I shows how this test is
administrated.

Figure 1.

The aihlete runs from the baseline in
the following direction,

base == foul ne

foul line == baxe

base ~= 12 court

172 court -> base

81x..

ORRO




CRITERION 4

rr—
Power + Recovery 24%
Speed Test
Suicide Drill | 29sec Improve fo *N/A*
27 sec
20 metre 3.3sec improve to Fair-Good
dash 3.1 sec
Muscular Push-ups 25 reps Maintain Ideal
FPower
Vertical b2cm Improve to Good
Jump Bb7 cm
Aerobic + 1.6 km run 5:43 min Maintain Excellent
Muscular '
Endurance _
Leger 20- 11th Level Maintain Excellent
metre shuttle '
run :
Agility Winois Agility | 18.6 sec Improve to Fair
Test 16:9 sec - _—
Flexibility Sit and 11 cm improve to Good
Reach 13 sec
e *N/A* = Not available, test was self-created,

Interval Training: \_ '

Due to the “average’ rating in the phosphate recovery test, short
interval training will be undertaken in the program to improve this
component. Sprints from 5m to 20m will be used, as these were found to
be relevant from the game analysis. A relevant work : rest ratio of 1 : 3
will be used during this training method.

no norms.




Circuit Training:

My pre-test results indicate a need for improvement in
Muscular Endurance, Agility and Muscular Power. Circuit traming has the
flexibility to allow specific activities to reflect on movement patterns
identified in the game analysis (eg: Push-ups simulate chest pass), within
the components of fitness (Criterion 3). While administrating circuit
training, Plyometric exercises will be used for improving muscular power
in the legs needed for the 18 rebounds and 39 jumps (Table 2). Agility will
be improved with the inclusion of the Illinois agility test, as there were 124
directional changes (Table 4). Muscular Power will be improved in the
upper body by push-ups.

Aerobic Training:

Table 9 indicates that my Aerobic Endurance is excellent and needs
to be maintained. This will be done by a 2 ki run incorporated in the
Warm-up.

Flexibility:

Table 9 indicates that although flexibility is good it needs
improvement. This will be done by incorporating PNF and static stretching
into all warm-ups and cool-downs, with particular consideration to
muscles in the legs; hamstrings, quadriceps and calves, which decrease the
chance of injury and increase the joint mobility resulting in a more
powerful muscular contraction when required.




CRITERION 5:

Specificity:

Specificity will be applied to the fitness components, muscle groups
and energy systems used. To develop speed and phosphate recovery, the
specific distances and work : Test ratios will be incorporated as found in
the analysis (Table 9). To develop power in the legs, specific exercises
and repetitions will be used on specific muscles (Table 5). The game
analysis (Table 9) shows that more than 75% of the game is using the O,
system. The 2km warm-up run and circuit training will allow a specificity
of interplay between Aerobic and Anaerobic energy systems.

Overload:

Overload will be applied to the interval training by increasing the
number of repetitions as the distances are already specific and cannot be
changed or will become irrelevant.

Overloading the time to actually complete the circuit training will be
done to help develop power, rather than increase the repetitions which
would start to develop muscular endurance.

Overloading the aerobic run will be done by decreasing the time 1t
takes each session. |

Frequency:

To ensure improvements are made to the components needed, three
training sessions a week will be undertaken. This is the mimimum amount
of sessions needed for improvement in the fitness components specified.

Intensity:
Intensity during interval training will be around the 95+ per cent of
maximal effort, which is specifically to develop the ATP-PC system
~ sufficiently. Intensity during circuit training will have to be around 95 per
cent to develop muscular power. Intensity around 60 - 70 per cent of
maximum HRM for the 2km warm-up.
(246 words)




CRITERION 6:

Week 3: (Mbnday, Wednesday, Friday)

Warm-up: (30 mins)

1. 5-10 min - shooting with partner

I

.2kmRun - 60-70% of maximal HRM (decrease time each session)

3. Stretches:  **Flexibility**

¢ hamstrings (PNF)

e trapezius (PNF) -=> Diagrams of stretches = <=-
e groin (Static) = on next page... <=-
o calf (Static)

o deltoid (Static)

e quads (Static)

*Hold stretches for 20 seconds. Repeat 3 times.*
W:R 1:3 (95+% intensity)
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] Interval Trammg

b ] 3 12 12
10 2 6 9 9
16 3 9 7 7
20 4 12 3 3
156 3 9 7 7
10 2 6 9 9

5 1 3 12 12

2. Circuit Trammg
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Push-ups 4
Skipping 4
illincis test 3
Suicide Drill 3

Tuck jumps 4
Side-hops a




Warm Down:

1. 500m Jog - 40-50% max effort.
2. Stretching - same as warm-up (above).
Stretching Techniques:
Deitoid Trapezius ' Calf
- Quadriceps Hamstring Groin

(43 words)




CRITERION 7:

Table 10

Phos;ﬁhate )
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Average Average-Good
Recovery
Test
Suicide Drill | 29sec *N/A* 25sec *N/A¥
20 metre 3.3sec Fair-Good | 3.1sec Good
dash :
Push-ups 25 reps ldeal 28 reps Ideal
Vertical B2cm Good 57cm Good-ldeal
Jump '
1.6 km run 5:43 min Excellent | 5:35 min Excellent
Leger 20- 11 Excellent 1175 Excellent
metre shuttle | (Met Level : (Met Level
run 16) 16.4)
lllinois Agility | 18.6 sec Fair 16.7 sec Good
Test
Sit and 11 cm Good 14 cm Good-ldeal
Reach

*N/A* = Not available, test was self-created, no norms.

tsh




Graph 3.

Percentage Change (Pre and Post Tests)
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Test

The results of my post-tests, showing an improvement in all fitness
components reflect the correct choice of training methods and principles.
The fitness components (Table 3), energy systems (Table 2) and major
muscle groups (Table 5) are specific to basketball were all utilised and
improved in my six week {raining program.

Interval Training:

This training method used the ATP-PC system, at an intensity of
95+% to develop an improvement in the time taken to sprint distances up
10 20 metres, also to develop replenishment of PC stores. Frequency
allowed for two days rest. Overload was brought in when intensity levels
dropped, usually once a week. The specificity of this method and the
application of the training principles is illustrated by the improvement of
the 20 metre dash (6.1%) in my post-test.

tsh



Circuit training:

This training method used the ATP-PC system, at an intensity of
95+% to develop my level of fitness and specific components utilised in
baskefball. Overload was done every week. The use of frequency enabled
me to train at full intensity in each session, in regards to the intensity
required for each training method. It gave me 2 days rest which gave my
body sufficient time to recover, and decrease the chance of overiraining.

Agility:

My 10.2% improvement in agility was due to performing the Illinois
agility run in my circuit at the desired intensity of 95+%. I overloaded this
activity each week and worked at an intense level, this allowed for the
ATP-PC system to be used. The specificity and frequency of the activity is
reflected in my result.

Anaerobic Power and Speed: .

My improvements in the phosphate recovery test (13 .8%), 20 metre
dash (6.1%) and the suicide drill (13.8%) refiect the effectiveness of
training at the desired intensity of 95+%. Overload and the specific tests
were combined into the training program.

Muscular Power:

Specific training resulted in enhanced leg muscle power. There was
an improvement of 6.4% in the vertical jump, due to the plyometric tuck
jumps, side-hops and skipping administrated in the circuit. My 10.7%
improvement in push-ups was directly related and specific to the push-ups
in the circuit performed at 95+% intensity. All tests were overloaded
which increased their repetitions. '

Flexibility: .
Flexibility improvements (21.4% sit and reach test) was due to the
extensive stretching done during both the warm up and cool down.

Aerobic and Muscular Endurance:

I improved in both muscular endurance tests that were
administrated. Although my aim was to maintain this component, the
amount of improvement, 1.5% in the 1.6km run and 2.4% m the 20m
shuttle run enhanced the oxygen system, by improving VO, max and was
due to the 2km run at 60~70% HRM included in the warm-up.

tsh




Factors affecting the results:

e Training for internal and external sport may have enhanced my results,
particularly in the tests performed, as I participate in hasketball.

e T was more motivated for my post-tests as I wanted to improve, than 1
was for my pre-tests, so it may not have been an accurate comparison of
my fitness levels in the relevant fitness components.

The design and implementation of my training program have proved
to be successful as I improved all fitness components specific to
basketball. However there are certain modifications that could be done to
help the design of the program.

The game analysis would be more accurate if I had analysed the
whole game rather than 20 minutes. This would reflect a basketball
player’s movement and skills of a whole match which would lead to a -
more specific analysis and program design. The use of a heart rate monitor
would have given a more accurate analysis on the intensity of the game.
However, such equipment was not available and I didn’t have access to a
player personally to ask them to carry a monitor.

The fitness test battery was relevant, although the Illinois agility test
could’ve been improved by the timer starting the watch as my back foot
left the ground, rather than on his command. This clears out the
interference of “reaction time™, which cannot be duplicated in post-tests,
therefore affecting results.

The implementation of the program could not really-be improved as
all training methods were relevant to the results from the games analysis.
This is why post-tests results were good, and no decreases in fitness were
found. - -

The six week program was interrupted by two weeks of school
holidays which created a few problems. My motivation to train decreased
as I went camping and there were many other distractions about. The
camping trip did not interfere with my program as I needed a minimal
amount of equipment for the circuit. When I returned to school for two
more weeks of training I found it difficult to become motivated to the
extent I was before the holidays. In future I would position the program to
exclude the holiday period to enhance the benefits of training,




