
Movement Analysis
UNDERSTANDING MOVEMENT AND FORCE



Learning objectives for this topic
After completing this chapter you should have knowledge and understanding of…

1. First, second and third class levers

2. Mechanical advantage 

3. The planes of movement and axes of rotation when performing sporting movements



Levers
UNDERSTANDING 1 ST,  2ND AND 3RD CLASS LEVERS



Levers – The Basics
- The human body is made up of levers, and these work together to create movement.

There are three types of levers you need to understand:

- 1st class levers – Fulcrum in the middle

- 2nd class levers – Load in the middle

- 3rd class levers – Effort in the middle

Every lever is made up of three parts:

Exam tip 1: 
The middle component will 

determine whether a lever is 1st, 
2nd or 3rd class!

Fulcrum
The fixed point or axis of the 
lever. This is where the lever 

turns/pivots.
Joints are fulcrums in the body

Load/Resistance
The weight or ‘resistance’ 
that the lever is moving.

E.g. Lifting a weight when 
doing a bicep curl

Effort
The force applied to move the load.  
It can also be referred to as ‘force’.

In the body the effort is provided by 
the muscles contracting.



https://www.youtube.com/watch?v=d1wS_OlJzmI

Watch this video to increase your understanding

https://www.youtube.com/watch?v=d1wS_OlJzmI


Exam tip 2: Remember…

What does this mean?

- 1st class levers; Fulcrum in the middle; Tricep extension at the elbow

- 2nd class levers; Load in the middle; Ankle joint (plantar flexion)

- 3rd class levers; Effort in the middle; Bicep curl (flexion at elbow)

1-2-3
F-L-E

T-A-B

Class of lever

Middle component

Example in body



First class levers
- First class levers have the fulcrum in the middle.

Example in the body

-Triceps causing Extension at the elbow.

E.g. When throwing a ball

- Fulcrum = Elbow

- Effort = Tricep

- Load = Arm/ball



Second class levers
- Second class levers have the load in the middle.

- This means a large load can be moved with relatively low effort.

Example in the body

- Gastrocnemius causing plantar flexion at the ankle.

E.g. When taking off in high jump/jumping to shoot in basketball.

- Fulcrum = Ankle joint

- Effort = Gastrocnemius

- Load = Body



Third class levers
- Third class levers have the effort in the middle.

- This means they can produce a large range of movement with relatively low 
effort.

Example in the body

- Bicep causing flexion at the elbow

E.g. Performing a bicep curl

- Fulcrum = Elbow joint

- Effort = Biceps

- Load = Arm/weight



Class Middle Component Line drawing Sporting example/movement in the body

First
Fulcrum in the 

middle
Tricep extension when
throwing a ball

Second
Load is in the middle Plantar flexion at ankle when

jumping.

Third
Effort it in the 

middle
Flexion of the elbow 
during a bicep curl

Classification of Levers 
Use the information we have just gone through to complete your table

Exam tip: Remember…

1-2-3, F-L-E, T-A-B



Apply your knowledge

Hinge Tricep Isometric 
Concentric

First class



Whilst you wait
1) Draw and label line drawings of the 3 lever systems we studied last week.

Extension: Write a sporting example of where/when that lever is found in the body.

Remember…

1-2-3, F-L-E, T-A-B



Mechanical Advantage



https://www.youtube.com/watch?v=ny
8k7LUUIEk

Watch this video to increase your understanding

https://www.youtube.com/watch?v=ny8k7LUUIEk


Understanding mechanical advantage
-Mechanical advantage measures the efficiency of a lever (how easy it is to lift the load).

- The advantage depends on the distance between the effort and the fulcrum (effort arm) 
compared with the distance between the load (resistance) and the fulcrum (resistance arm).

Effort arm = 
Distance between 
the effort and the 

fulcrum.

Resistance arm = 
Distance between 
the Load and the 

fulcrum.

Mechanical advantage = Effort arm ÷ Resistance arm



Apply your knowledge
Q. What is the mechanical advantage of the lever shown below? (1)

Mechanical 
advantage =       

Effort arm ÷
Resistance arm

Mechanical 
advantage =         

60 ÷
300

Mechanical 
advantage = 0.2

Extend your knowledge… 
What would happen if you 
moved the fulcrum closer 

to the load??



What you need… A ruler, a pencil and a load/resistance (e.g. rubber).

Your task…

1. Create a 1st class lever using the pencil as the fulcrum and the rubber as the load at 
one end of the ruler.

2. Investigate what happens when you change the effort arm and the resistance arm by 
moving the fulcrum along the ruler.   Does it become easier/harder?

Extension: Can you create a 3rd class lever and investigate the effort needed to move the 
resistance now.

Problem solving task



Mechanical advantage – Rule 1
- When the effort arm is shorter than it’s load arm it has a low mechanical advantage.

- A short effort arm allows fast movement of the load over a large range of movement. 

- Third class levers always have a low mechanical advantage

E.g. Bicep curl, rowing
Effort arm

Resistance 
arm



Examples from sport

Third and most 1st class lever have a shorter effort arm and longer resistance arm.

This means a wide range of movement is produced and movements are done at higher 
speed.



Mechanical advantage – Rule 2
-When the effort arm is longer than it’s load arm it has a high mechanical advantage.

-This means heavy loads can be lifted with little effort. 

- Second class levers always have a high mechanical advantage

E.g. Standing on tip toes, or performing a press up.

Effort arm

Resistance 
arm



Examples from sport
Second class levers have a longer effort arm.

This means they can overcome heavy loads, with relatively little effort.

E.g. The gastrocnemius can easily create enough force to move the whole weight 
of the body upwards.



Your task
Create a line drawing to show how the first class lever system operates at the 
elbow.  

Note: Think about the position of the fulcrum and the length of the effort arm 
and resistance arm.

Your diagram must include the following labels 

Fulcrum

Effort

Resistance

Triceps

Elbow joint

Effort arm

Resistance arm 

Remember…

“1-2-3, F-L-E, T-A-B”



Task
Create a line drawing to show how the second class lever system operates at the ankle.

Note: Think about the position of the fulcrum and the length of the effort arm and resistance 
arm.

Your diagram must include the following labels 

Fulcrum

Effort

Resistance

Gastrocnemius

Ball of foot

Effort arm

Resistance arm

Remember…

“1-2-3, F-L-E, T-A-B”



Apply your knowledge

1st class – high mechanical advantage if fulcrum is closer to the 
___________________.

- Low mechanical advantage is the fulcrum is closer to the 
____________________.

2nd class – ___________ mechanical advantage – less force to 
move a greater resistance

3rd class – ___________ mechanical advantage – but greater range 
of movement and speed of movements



Planes and Axis - Recap
Task: Look at the images below.  For each image identify the plane 
and axis around which movement is taking place.


