Kinesiological Evaluation of a vertical jump from 15cm and 40cm

In this essay, we will perform a kinesiological evaluation of a vertical jump from 15cm and 40cm. This is a common type of analysis within sports training to help evaluate an athlete’s power, strength and explosiveness. By analysing this action, we can understand the biomechanics involved to be improved, such as the forces at the play, how different joint movements and muscle actions contribute to boost the overall performance.

Dartfish app to improve vertical jump within the sport football
To properly analyse the vertical jump, the first step involves recording off the dartfish app with the athlete performing a jump from two different heights, 15cm and 40cm. Dartfish is often commonly used within sports biomechanics for video/data analysis to breakdown precisely every part of the movement. The software can track joint angles, velocities, and displacements to provide insights into the biomechanics of the jump. In this instance we would record a video of an athlete performing a jump from 15cm and 40cm, capturing the motion in a series of frames, allowing for a clear and detailed analysis of all movement phases and associated forces.

















Analysis and Tables
A. Action phases

1. Pre-Jump Phase (preparation phase):
Action: The athlete bends their knees and hips to load the muscles ready for the jump.
Key characteristics: The body is in a crouched position with knee joints and the hip in flexion, while the ankle joint is dorsiflexed.  Evidence of this is provided as the angle of insertion of the muscle, some force is directed to stabilizing or destabilizing the segment by pulling the bone into or away from the joint (Kluwer, 2022, p. 77).

2. Take off phase (acceleration phase):
Action:
 The athlete explosively extends the hips, knees, and ankles to propel the body upward.
Key characteristics: This phase involves a powerful contraction for the lower body muscles to perform upward force. Evidence of this is the prestretch is used to facilitate the neural activity of lower extremity muscles (Kluwer, 2022, p. 89).
3. Airborne phase (Apex of the jump)
Action: The body is in the air and all muscle joints (hips, knees, ankle) are extended.
Key characteristics: Gravity begins to decrease the upward motion, and the body reaches the maximum height. More evidence to support this as the magnitude of force produced by a muscle during contraction is also related to the length at which the muscle is held (Kluwer, 2022, p. 86).
4.  Landing phase (Deceleration phase):
Action: The athlete lands with knees bent to absorb as much impact as possible to prevent injury.
Key characteristics: The hip, knee and ankle joint all flex eccentrically to decelerate the body to improve the impact. Evidence once again suggests that the source of the external force developing the external torque that produces an eccentric muscle action is usually gravity or the muscle action of an antagonistic muscle group (Kluwer, 2022, p. 80).














B.  Joint and Muscle actions 

	Phase
	Joint action 
	Muscle action

	Pre-jump
	Hip flexion is 120-130 degree, and knee flexion is 90-degree, ankle dorsiflexion.
	Iliopsoas, rectus femoris, hamstrings, tibialis anterior.

	Take-off
	Hip 0-degree, 180-degree, ankle plantarflexion.
	Gluteus maximus, quadriceps, gastrocnemius, soleus.

	Airborne
	Hip, knee, ankle joints extended.
	Maintenance of muscle tension for stability.

	Landing
	Hip flexion(eccentric), knee flexion(eccentric), ankle dorsiflexion(eccentric).
	Gluteus maximus, quadriceps, hamstrings, tibialis anterior.





C. Types of contraction
· Concentric contractions:
During the take-off phase the muscles involved will contract concentrically as its job is to extend the joints to provide the body to propel upwards. The quadriceps, hamstrings, and gluteus maximus all contract concentrically to provide the hip to extend, knee and the ankle joints. Evidence of this is suggested if a muscle visibly shortens while generating tension actively, the muscle action is termed concentric (Kluwer, 2022, p. 79).

· Eccentric contractions:
During the landing phase, the contractions id eccentric as the body starts to decelerate and absorb impact to prevent injury. The quadriceps and hamstrings work eccentrically to flex the knee and hip, while the tibialis anterior contracts eccentrically to provide control to the motion of the ankle. Evidence of this is provided when a muscle is subjected to an external torque that is greater than the torque generated by the muscle, the muscle lengthens, and the action is known as eccentric (Kluwer, 2022, p. 79).

· Isometric contractions
In the airborne phase, muscles maintain isometric to make sure the body is stabilized and control posture when within the air. Evidence suggests if the muscle is active and develops tension with no visible or external change in joint position, the muscle action is termed isometric (Kluwer, 2022, p. 79).







D. Ranges of movement

Hip joint:
          
· Pre jump: 120-130 degrees flexion
· Take off: Extends to 0 degrees (neutral position)


Knee joint:

· Pre jump: Flexes to about 90 degrees
· Take off: Extends to 180 degrees (full extension)


Ankle joint:

· Pre jump: Dorsiflexes to 20-30 degrees
· Take off: Plantarflexes 45-50 degrees


E. Planes of motion
The vertical jump occurs primarily in the sagittal plane, which divides the body into two halves the left and right. The key movements involved during vertical jump are hip flexion/extension, knee flexion/extension, and ankle dorsiflexion/plantarflexion-occur in the sagittal plane. In addition, there may be slightly little lateral movements in the frontal plane, but these are less minimal compared to the sagittal plane’s dominance.

F. Axis of rotation
· Hip joint: Transverse axis
· Knee joint: Coronal axis
· Ankle joint: Mediolateral axis










G. Linear/Angular displacement, velocity and accelerations

· Linear Displacement
This is the vertical distance the body will move during the jump. In this case a jump from 15cm, the centre mass may move 0.15 meters, and 40cm jump, may move 0.40 meters. Evidence of this is provided as the Linear motion describes a situation in which movement occurs in a straight line (Burkett, 2019, p. 30).

· Angular Displacement
The angle through which joints move. For example, the knee joint moves 180 degrees of flexion to 180 degrees of extension. Evidence of this suggests producing angular motion, movement has to occur around an axis (Burkett, 2019, p. 31).

· Velocity
The athlete’s take off phase can be measured using the dartfish app, as it allows the app to track the athletes’ speed at different moments, in particular take off phase and the airborne phase. Evidence suggests this velocity on the other hand, is the change in position divided by the time (Burkett, 2019, p. 42).

· Acceleration
The rate of change in velocity. The highest part of acceleration typically starts at the take-off phase, when the athlete will use all of it’s force to overcome gravity and launch upward. Evidence also suggests speed is a scalar measure indicating how fast an object is travelling, measured by dividing the length or distance travelled by the distance, but speed does not quantify the direction of travel (Burkett, 2019, p. 42).



             









 3. Description of each table and figure
Table 1:

[image: A graph with different colored lines and dots]
This table provides a clear breakdown in terms of the hip flexion/extension, knee flexion/extension and it also provides us with the ankle dorsiflexion/plantarflexion while performing a vertical jump from a height of 15cm. It also clearly shows that flexion and extension from the height of 15cm is relatively close and not a massive difference when performing the jump.

Table 2: 
[image: A graph of a jump]
This table provides a clear breakdown also in terms of hip flexion/extension, knee flexion/extension and ankle dorsi flexion/plantarflexion while performing a vertical jump from a higher height of 40cm. This table clearly shows that each movement and joint is all over the place as jumping from a higher height causes a lot more flexion and extension in a variety of positions in different times during the jump. One of the biggest reasons this table is different to the first is it must decelerate much quicker as it will absorb impact when landing due to it being a higher jump.


Summary
A vertical jump is a complex move that involves a lot of muscle contractions and joint movements. This essay has provided the different types of contractions during the performance of the vertical jump. Also, the different types of ranges of motion also have a contribution when performing the vertical jump as it is a complex move. This essay also provides a description of data analysis recorded by using the dartfish app and have been put into 2 clear graphs to breakdown the differences between jumping from a height of 15cm and 40cm.
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