
Evolution of Figure 
Skating Techniques: From 
Classical Moves to AI-
Driven Innovations
Welcome to our exploration of figure skating's technical evolution4a journey spanning 
over two centuries of innovation, artistry, and athletic achievement. From the frozen 
ponds of the 19th century to today's high-tech training facilities, we'll trace how this 
mesmerizing sport has continuously pushed the boundaries of human capability.

Through this presentation, you'll discover how pioneering skaters transformed simple 
glides into spectacular jumps, spins, and sequences that captivate audiences worldwide. 
We'll examine how technology and science are reshaping training methodologies and 
enabling performances once thought impossible.
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The Birth of Figure Skating: Early 
Techniques and Foundation (1800s-
1900s)
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1772
Robert Jones publishes 
"A Treatise on Skating," 

the first known 
instructional skating 

manual
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1850s
Jackson Haines 

introduces a new artistic 
approach, blending 
ballet with skating

3

1882
Axel Paulsen performs 
the first Axel jump in 

competition

4

1892
First official international 

competition held in 
Vienna, Austria

Figure skating's formal beginnings can be traced to the "frozen geometry" that gave the sport its name 3 the careful tracing of 
figures on ice. European aristocrats embraced skating as a refined winter pastime, developing a technical language that remains 
foundational today.

Jackson Haines, an American ballet master, revolutionized the approach by introducing graceful movements and musical 
interpretation. Rather than the stiff, upright British style that dominated, Haines brought fluidity and artistry that would eventually 
become the International Style embraced worldwide.



The Revolutionary Axel Jump: How 
Axel Paulsen Changed the Sport in 
1882

Forward Approach
Unlike other jumps that take off from 
backward edges, the Axel begins with a 
forward approach, making it uniquely 
challenging

One-and-a-Half Rotation
The additional half rotation required by 
the forward takeoff makes the Axel 
technically demanding

Backward Landing
Skaters must land perfectly on the 
backward outside edge while 
maintaining speed and posture

Norwegian skater Axel Paulsen forever changed figure skating when he executed the first jump bearing his name in 1882. This 
revolutionary technique4approaching from a forward outside edge and landing on the opposite foot's back outside edge4
introduced a new dimension of athletic challenge to the sport.

What made the Axel groundbreaking was its requirement for an extra half-rotation compared to other jumps. While seemingly 
simple to today's audiences, this innovation represented a quantum leap in technical difficulty that would inspire generations of 
skaters to push boundaries further.



Golden Age: The Rise of Technical 
Precision (1920s-1950s)
Sonja Henie Era

The Norwegian champion 
revolutionized women's skating with 
unprecedented athletic elements while 
maintaining femininity and grace. Her 
10 World Championships and 3 
Olympic gold medals established new 
standards.

Compulsory Figures

During this era, 60% of competition 
scores came from precisely traced 
figures on ice. This meticulous 
discipline demanded exceptional edge 
control and technical precision that 
influenced all aspects of skating.

Technical Innovations

The introduction of toe-assisted jumps 
like the toe loop and flip expanded 
technical possibilities. Skaters began 
combining moves into sequences, 
creating more complex programs than 
ever before.

The interwar and post-WWII periods marked figure skating's first golden age, characterized by increasing technical precision and 
performance standards. Equipment improvements allowed for greater speed and control, enabling skaters to attempt more 
difficult elements with confidence.

This era saw skating transformed from aristocratic pastime to legitimate sport, with growing international competitions and the 
solidification of standardized judging. The emergence of indoor ice rinks and professional coaching systems created infrastructure 
for technical development that would accelerate in coming decades.



The Impact of Dick Button's First 
Double Axel (1948) on Technical 
Progression

1
Double Axel (1948)
Button's groundbreaking achievement

2
Triple Jumps (1950s-60s)
Inspired by Button's innovation

3
Double Jumps (1940s)
Became standard for elite men

4
Single Jumps (Pre-1940s)
Foundation of technical skating

American skater Dick Button made history at the 1948 Olympics in St. Moritz when he successfully landed the first double Axel in 
competition. This remarkable feat4requiring two and a half rotations in the air4dramatically raised the technical ceiling for male 
skaters and established a new benchmark for excellence.

Button's achievement wasn't just athletic; it was psychological. By proving such a complex maneuver possible, he triggered a 
cascade of technical advancement as other skaters now had a new target to aim for. His innovation directly accelerated the 
development of triple jumps and established the pattern of technical progression that continues today.



The Soviet School: Technical 
Innovations and Artistic Expression 
(1960s-1970s)

Ballet Integration
Soviet coaches systematically 
incorporated ballet training into 
figure skating, creating 
unprecedented flow between 
elements and distinctive arm 
positions that enhanced both 
technical execution and artistic 
presentation.

Pair Skating 
Revolution
The development of complex 
overhead lifts, throw jumps, and 
synchronized side-by-side elements 
transformed pair skating. Innovative 
death spirals and twist lifts 
showcased the unique Soviet 
approach to technical risk.

Technical 
Consistency
The Soviet training system 
emphasized repetition to perfection, 
with skaters performing elements 
thousands of times until they 
became second nature, allowing for 
consistent execution under 
competitive pressure.

The Soviet school emerged as a dominant force in figure skating during the Cold War era, introducing methodical training systems 
that merged athletic prowess with artistic expression. Under coaches like Stanislav Zhuk and Tatiana Tarasova, Soviet skaters 
developed a distinctive style that emphasized extension, precision, and emotional interpretation.

This period saw legends like Irina Rodnina and Alexander Zaitsev revolutionize pair skating, while singles skaters like Alexei Ulanov 
demonstrated unprecedented technical consistency. The Soviet approach to integrating music, movement, and technical 
elements created complete performances that would influence skating worldwide.



Breaking Boundaries: Introduction of 
Triple Jumps and Advanced Spins 
(1980s)

Triple Axel
Mastered by men and pioneered for women by Midori Ito in 1988, becoming the ultimate technical achievement

Layback Spin Variations
Developed into signature moves with Biellmann position pushing flexibility limits

Triple-Triple Combinations
Became the new competitive standard, separating champions from contenders

The 1980s marked a technical explosion in figure skating as triple jumps became standard for elite male skaters and pioneering 
women. This era saw the normalization of elements that had once seemed impossible, with skaters like Scott Hamilton and Brian 
Orser showcasing complete arsenals of triple jumps in a single program.

Simultaneously, spin technique evolved dramatically with positions like the Biellmann (pulling the free leg behind and over the 
head) becoming iconic. The combination of these advanced elements with increasingly complex footwork created a new 
paradigm of technical difficulty that demanded unprecedented athletic conditioning alongside traditional skating skills.



The Quad Era: When Kurt Browning 
Landed the First Quadruple Jump 
(1988)

First Quad (1988)
Kurt Browning lands quadruple toe loop

Olympic Quad (1992)
Elvis Stojko lands quad in Olympic competition

3
Quad Combinations (1997)
Quad-triple combinations emerge

4
Multiple Quads (2010s)
Programs with 4-5 quadruple jumps

Canadian Kurt Browning made figure skating history at the 1988 World Championships in Budapest when he successfully landed 
the first ratified quadruple jump in competition4a toe loop requiring four complete rotations in the air. This watershed moment 
represented the crossing of a threshold many had considered physically impossible.

Browning's achievement triggered a new technical arms race among elite male skaters. By the early 2000s, quad toe loops and 
salchows became necessary for Olympic contention, and today's champions routinely perform multiple quadruple jumps of 
varying types. The quad revolution fundamentally altered program composition, training methods, and the physical demands 
placed on competitive skaters.



Scoring Revolution: Impact of the ISU 
Judging System on Technical 
Development
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Following the 2002 Olympic judging scandal, the International Skating Union revolutionized scoring with the Code of Points 
system (now IJS). This complex technical evaluation method assigns specific base values to each element, with additional Grade 
of Execution points for quality. The result has been unprecedented technical specificity and development.

Under IJS, skaters earn points for rotation difficulty, entry/exit edges, arm positions, and jump combinations. This detailed scoring 
encouraged innovation in spin positions, step sequence patterns, and transition elements. While critics argue it has diminished 
artistic expression, the system has undeniably driven technical advancement by rewarding specific, measurable aspects of 
performance.



Modern Innovations: The Evolution of 
Step Sequences and Transitions

1
2

While jumps and spins have historically received the most attention, modern figure skating has seen a revolution in step 
sequences and transitions between elements. Today's skaters perform sophisticated patterns requiring multiple turn types 
(brackets, counters, rockers, twizzles) while maintaining deep edges and speed across the entire ice surface.

Pioneers like Carolina Kostner and Stéphane Lambiel elevated transitions into artistic highlights rather than mere connective 
elements. Current champions like Nathan Chen and Kaori Sakamoto incorporate difficult entries and exits for jumps, increasing 
base values while creating seamless programs where technique and artistry become indistinguishable. This evolution represents a 
maturation of the sport beyond isolated elements.

Technical Integration
Modern sequences weave together 

multiple turn types, changing edges, 
and body position variations

Musical Interpretation
Steps now precisely match musical 
phrasing and emotional content

Speed Variation
Dynamic pace changes highlight 
technical control and artistic 
expression

Level Difficulty
Complex entry/exit moves earn higher 

technical scores under ISU system



The Physics Behind the Jumps: 
Technical Analysis and Biomechanics

0.7s
Air Time

Average duration for quadruple jumps

4.5G
Landing Force

Force absorbed on quad landing

400°
Rotation Speed

Degrees per second in the air

26°
Take-off Angle

Optimal angle for maximum height

The spectacular jumps in figure skating are masterclasses in applied physics. Skaters must generate enough vertical force to 
achieve sufficient height while simultaneously creating angular momentum through precise arm, leg, and torso positioning. This 
complex coordination allows them to rotate at astonishing speeds while airborne.

Modern biomechanical research has revealed that elite skaters experience forces up to 8 times their body weight during jumping 
and landing phases. Technical innovations frequently come from understanding these physical principles4skaters now employ 
"air position" techniques that minimize rotational inertia by tightly crossing arms and legs, allowing faster rotation without 
additional effort.



Technology's Role: Motion Capture 
and Video Analysis in Training

The integration of motion capture technology has revolutionized figure skating training. Elite coaches now utilize high-speed 
cameras capturing 240+ frames per second to analyze jump entry mechanics, air position, and landing technique in microscopic 
detail. This precise feedback allows for targeted corrections that were impossible to detect with the naked eye.

Wearable sensors measuring angular velocity, acceleration, and body positioning provide real-time data on technical execution. 
Leading training centers employ force plates in landing areas to measure impact forces and weight distribution, helping prevent 
injuries while optimizing performance. This technological evolution represents perhaps the most significant shift in training 
methodology since the sport's inception.



AI-Driven Coaching: Using Data 
Analytics to Perfect Techniques

Jump Analytics Platforms
AI systems now analyze thousands of successful jumps 
to identify optimal take-off angles, air positions, and 
landing mechanics for different body types and skating 
styles

Performance Prediction
Machine learning algorithms can predict technical 
scoring potential based on practice data, helping 
coaches maximize point values by optimizing program 
content

Personalized Training Apps
Skater-specific mobile applications track technical 
progress and provide customized off-ice training 
regimens based on identified weaknesses

Competitive Intelligence
Advanced data collection systems track technical 
trends across international competitions, allowing 
teams to stay ahead of evolving standards

Artificial intelligence is transforming figure skating coaching through sophisticated pattern recognition


