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Thesis Abstract

The Contribution Ratio of Body Segment Momentum to Total
Momentum and Its Relationship to Some Release Variables and

Achievement in Shot Put.

Prof. Dr. Thaer Ghanem Mulla Alou Mohammed Jassim Mohammed,
1447 AH 2026 AD

Research Objectives:

1. To identify the values of selected biomechanical variables across all

stages of rotational shot put.

2. To determine the contribution ratio of key body segment momentum to
total body momentum throughout all stages of rotational shot put and its

relationship to achievement.

3. To determine the contribution ratio of performance phase momentum to
the total momentum of the full rotational shot put movement and its

relationship to achievement.

4. To identify the relationship between body segment momentum, total

momentum, and release variables in rotational shot put.
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Research Hypotheses:

1. There is a variance in the contribution ratio of key body segment

momentum to total momentum across the stages of rotational shot put.

2. There is a variance in the contribution ratio of performance phase
momentum to the total momentum of the full rotational shot put

movement and its relationship to achievement.

3. There is a statistically significant correlation between body segment
momentum, total momentum, and release variables in rotational shot

put.

Methodology:

The researcher employed the descriptive method. The sample consisted of
elite Iraqi shot putters participating in the 2024 Iragi Championship held in
Erbil. The sample was selected purposively. Kinematic data was captured
using two high—speed cameras placed at a distance of 4 meters and a height
of 1.20 meters. Video analysis was performed using Acdsee Photo Manager
12, AutoCAD 2022 for raw data extraction (coordinates, distances, and

angles), and Microsoft Excel 2010 for mathematical data processing.

Key Conclusions:

1. The second turn is the most dynamic phase of movement, where body
segment linear momentum and path velocity reach their peak, making it

the central phase for generating kinetic energy.
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2. The trunk plays a pivotal leadership role in achievement; analysis
showed that its momentum during the release phase is the most
influential variable in explaining performance variance among shot

putters.

3. The arms (right and left) recorded the highest momentum values during
performance phases, reflecting their fundamental role in transferring

force to the shot.

4. The trunk demonstrated a significant stabilizing role in transferring

momentum between the upper and lower extremities.

5. The legs contributed effectively to momentum generation, particularly
during the rotation and release phases, highlighting the importance of
the lower extremities in initiating and supporting movement.

Key Recommendations:

1. Focus training on developing upper extremity (arm) momentum, as it is

highly influential in achievement, particularly during the release phase.

2. Prioritize explosive power development for the legs, given their essential

role in generating initial momentum during rotation phases.

3. Emphasize kinematic chain and coordination training to ensure smooth

momentum transfer from the legs through the trunk to the arms.
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4. Give special importance to release phase drills, as they are the decisive
moments for maximizing achievement through optimized velocity and

final momentum.

5. Develop training programs aimed at improving movement velocity and
increasing the path length of body segments, as these directly enhance

segment momentum.
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