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Substantive Knowledge 
Sound Knowledge: 

To know that sounds can be made from something vibrating. 

To know that sound travels in waves through the medium (air, solids, water) to the ear. 

To know that pitch is how high/low a sound is. 

To know that volume (amplitude) is how loud a sound is. 

To know that the strength of vibrations are related to the amplitude of the sound. 

To know that sounds get fainter the further away you are because they spread out so less energy from the original sound makes it to you. 

Light: 

To know that is a form of energy. 

To know that it travels in waves. 

To know that the size of the wave is related to the colour of light in visible light.  

To know that there are some forms of light that are not visible such as microwaves and UV rays.  

To know that some types of light are dangerous for example UV light from the sun can damage your eyes.  

To know how to protect their eyes/skin from the sun. 

To know that light appears to travel in straight lines. 

To know that objects which block light cast shadows.  

To know that shadows change size depending on their relative position from the light source and this is due to light travelling in straight lines.  

To know that light is reflected off surfaces. 

To know that light is made up of all the colours of the rainbow. 

To know that the colours we see are because that is the wavelength of light which is reflected, the rest are absorbed. 

To know that we see things because light travels from a source straight to our eye, or it is reflected from an object into our eyes.  

To know the basic structure of the eye. 

Disciplinary Knowledge Potential 
Misconceptions 

 

Vocabulary 
 

Answering 
Questions 

Questioning  Light travels from 
the eye, allowing 
us to see. Light 

travels from 
luminous objects, 

Amplitude, 
Volume, 

Pitch, Vibration, 
Sound waves, 
Light waves, 

Research Electromagnetic spectrum and wavelengths  

Observation Over 
time 

Observing and drawing around shadows at different times of the day to see the changing 
shapes, weather permitting. Using torches as light sources positioned in different places 

to observe changing shadows. 
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Pattern Seeking 
and Correlations 

Soundwaves and pitch, soundwaves and amplitude patterns.  
Reflection of light – angles of incidence and reflection 

reflecting off 
surfaces to the 

eye.  

Energy, 
Luminous, Not 

Luminous 
Electromagnetic 

Spectrum, 
Reflection, 

Absorbed, Angle 
of Incidence, 

Angle of 
Reflection, 
Refraction. 

Identifying, 
Grouping and 

Classifying 

Luminous and non-luminous objects 
 

Comparative 
Testing 

 

Predicting Light colour mixing predictions 

Models Periscopes, spectrometers, the eye, the ear. 

Chemical Synthesis  

Description Describe light as travelling in straight lines in waves. Describe sound as travelling in 
waves  

Apparatus, 
Techniques 

and 
Measurement 

Techniques and 
Measurement 

Angle measuring – the incidence and reflection angles.  

Safety Protecting eyes from UV light, the sun and bright torches. Protecting ears from loud 
noises.  

Recording Diagram drawing of light reflection.  

Repeats  

Data Analysis Communication Diagrams of the eye and ear. 

Tables and Graphs  

Correlations  

Evidence for 
Explanations 

Evidence Evidence from tuning forks showing that sound is vibrations moving through a medium. 

Conclusions and 
Explanations 

 

Science and 
Technology over 

time 

 

 


