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Department: Science

Year Group:  Year 7 (Physics)

This is the plan for the taught curriculum during achievement period: Assessment 2 (February – July)

	Brief summary of the topic/work being covered during this period	

	Students are taught the following topics ‘waves’, ‘light’ and ‘sound’.
Students are taught practical applications and skills of the concept covered to help shape their understanding of the scientific method.
Students are taught the topics so that they can gain a full understanding of the core principles of physics which can be applied to more advanced and detailed contexts at a later date.


	Prior knowledge needed for this unit/topic from previous teaching

	Concepts Covered in KS2 
Being able to recognise that light appears to travel in straight lines.
Being able to use the idea that light travels in straight lines to explain that objects are seen because they give out or reflect light into the eye.
Being able to explain that we see things because light travels from light sources to our eyes or from light sources to objects and then to our eyes.
Being able to use the idea that light travels in straight lines to explain why shadows have the same shape as the objects that cast them. 
Being able to identify how sounds are made, associating some of them with something vibrating
Being able to recognise that vibrations from sounds travel through a medium to the ear
Being able to find patterns between the pitch of a sound and features of the object that produced it
Being able to find patterns between the volume of a sound and the strength of the vibrations that produced it
Being able to recognise that sounds get fainter as the distance from the sound source increases.
Practical Skills Covered in KS2
Being able to plan different types of scientific enquiries to answer questions, including recognising and controlling variables where necessary
Being able to take measurements, using a range of scientific equipment, with increasing accuracy and precision, taking repeat readings when appropriate
Being able to record data and results of increasing complexity using scientific diagrams and labels, classification keys, tables, scatter graphs, bar and line graphs
Being able to use test results to make predictions to set up further comparative and fair tests
Being able to report and present findings from enquiries, including conclusions, causal relationships and explanations of and degree of trust in results, in oral and written forms such as displays and other presentations
Being able to identify scientific evidence that has been used to support or refute ideas or arguments.


	Rationale for students studying this unit/topic 

	Rationale for studying this topic
These topics form the basis of the core principles of physics. Without knowledge of these topics, students would not be able to access the more challenging parts of physics further on in the course and understand how the universe works. These topics form the foundation which the topics covered in year 8 and 9 will further develop, either by application of the core principle or via use of similar methodology. In addition, all of these topics link together to deliver a clear understanding of how energy can be transferred in the universe. 
These topics further develop upon the scientific content covered at KS2 and give the teacher opportunities to further develop the practical investigative skills the students gained at KS2.
This topics also give the opportunity to place scientific concepts in a practical context and allow students to understand the importance of the scientific method in understanding new scientific ideas and further developing these ideas to lead to new discoveries.





Rationale for timing of this topic
Students cover these topics in year 7 as it forms the basis of their scientific understanding moving forward into year 8 and year 9. All the topics covered comprise the fundamental aspects of physics. In addition, these topics build upon the knowledge and skills covered in the KS2 curriculum, whilst also developing the concepts covered in assessment period 1 in year 7.
These topics also introduce students to practical work in a secondary school environment allowing them to grasp the basic skills needed for practical work in further years. 
Concepts covered are easily accessible to students and can capture their imagination/excitement when covering science, making the course more accessible. 
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	Key concepts/ideas that are taught to students in this unit/topic, including any anticipated gaps in knowledge and plan to overcome these

	Waves
- Describe the link between amplitude or frequency and energy. 
- Describe how a microphone and a loudspeaker work. 
- Describe how sound transfers energy, and how this is linked to generating electricity
- Compare transverse and longitudinal waves. 
- Describe how to use a wave model to explain observations of the reflection, absorption, and transmission of waves.
- Describe what happens when waves superpose.
- Describe the electromagnetic spectrum. 
- Describe the link between frequency and energy. 
- Describe the effect of radiation on living cells.

Anticipated Gaps
Students can struggle to visualise a wave (outside of a water wave) and link this to the transfer of energy. Students are shown many examples of waves and how they work. Students confuse the transfer of energy via a wave with the transfer of particles. Experiments are carried out to highlight the particles of the materials are not moving position, rather energy is moving between the particles. Students cannot understand the link between wave frequency and danger to humans – students are given the opportunity to analyse data on this. 

Sound
- Explain observations of how sound travels using the idea of a longitudinal wave.
- Describe the link between loudness and amplitude, using diagrams. 
- Describe how to find the amplitude of a wave from an oscilloscope trace.
- Describe how sound is produced and travels. 
- Explain observations where sound is transmitted by different media. 
- Contrast the speed of sound and the speed of light. 
- Compare the time for sound to travel in different materials using data given.
- Describe how the ear works. 
- Describe how your hearing can be damaged. 
- Explain some risks of loud music.
- Suggest the effects of particular ear problems on a person’s hearing.
- Evaluate the data behind a claim for a sound creation or blocking device, using the properties of sound waves.
- Use diagrams to compare the waveforms a musical instrument makes when playing different pitches or volumes.

Anticipated Gaps
Students can struggle to make an appropriate observations regarding the loudness or amplitude of sound. In addition, students have little experience with using or interpretation an oscilloscope. Time will be spent where students use oscilloscopes to take measurements of sound. 
Students struggle to recall the mechanism of the inner ear as it is hidden from sight – students spend time making models of the human ear to understand how it works.

Light
- Describe what happens when light interacts with materials. 
- Explain how ray diagrams can explain the formation of shadows. 
- Explain how images are formed in a plane mirror using a ray diagram. 
- Explain the difference between specular and diffuse reflection. 
- Explain what happens when light passes through a prism. 
- Describe how primary colours add to make secondary colours. 
- Explain how filters and coloured materials subtract light. 
- Use a ray diagram to describe how light travels through a transparent block. 
- Predict how light will interact with different materials. - Use ray diagrams to explain what observers see during an eclipse.
- Use a ray diagram to explain how an image in a mirror changes as you move the mirror/object, or to explain the formation of images in multiple mirrors.
- Predict how light will reflect from different types of surface. 
- Predict whether light will refract when it hits a surface. 

Anticipated Gaps
Students struggle with drawing ray diagrams to illustrate the nature of light in different applications. Students are afforded time in the course to practice drawing ray diagrams in a variety of applications. 
Students confuse the primary colours of light with the primary colours of art – experiments are carried out to allow students to observe dispersion first hand. 
Students fail to understand the concept of diffuse reflection – the concept is covered in great detail in the scheme of work.


	New key terminology students will be taught during this topic/unit

	Ultrasound: Sound waves with frequencies higher than the human auditory range.
Ultraviolet (UV): Waves with frequencies higher than light, which human eyes cannot detect.
Microphone: Turns the pressure wave of sound hitting it into an electrical signal.
Loudspeaker: Turns an electrical signal into a pressure wave of sound.
Pressure wave: An example is sound, which has repeating patterns of high-pressure and low-pressure regions.
Waves: Vibrations that transport energy from place to place without transporting matter.
Transverse wave: Where the direction of vibration is perpendicular to that of the wave.
Transmission: Where waves travel through a medium rather than be absorbed or reflected.
Vibration: A back and forth motion that repeats.
Longitudinal wave: Where the direction of vibration is the same as that of the wave.
Volume: How loud or quiet a sound is, in decibels (dB).
Pitch: How low or high a sound is. A low (high) pitch sound has a low (high) frequency.
Amplitude: The maximum amount of vibration, measured from the middle position of the wave, in metres.
Wavelength: Distance between two corresponding points on a wave, in metres.
Frequency: The number of waves produced in one second, in hertz.
Vacuum: A space with no particles of matter in it.
Oscilloscope: Device able to view patterns of sound waves that have been turned into electrical signals.
Absorption: When energy is transferred from sound to a material.
Auditory range: The lowest and highest frequencies that a type of animal can hear.
Echo: Reflection of sound waves from a surface back to the listener.
Incident ray: The incoming ray.
Reflected ray: The outgoing ray.
Normal line: From which angles are measured, at right angles to the surface.
Angle of reflection: Between the normal and reflected ray.
Angle of incidence: Between the normal and incident ray.
Refraction: Change in the direction of light going from one material into another.
Absorption: When energy is transferred from light to a material.
Scattering: When light bounces off an object in all directions.
Transparent: A material that allows all light to pass through it.
Translucent: A material that allows some light to pass through it.
Opaque: A material that allows no light to pass through it.
Retina: Layer at the back of the eye with light detecting cells and where an image is formed.


	Plan for Assessment 

	Informal assessment is ongoing through homework, classwork, practical work, contributions to class discussion/group work.

Formal assessment. Students complete an examination in class out of 45 marks. Each score will be reported out of 100 as a ‘Science Point Score’. Similar to UMS, each assessment will be standardised with a mark relating to a science point score- the scale of which will depend on the difficulty of the examination. This will ensure standard scoring across the 3 disciplines. The Science Point Score will be determined from the performance of the cohort – similar to the methodology used for the GCSE examinations. 

All assessments carried out in Key Stage 3 are split into Foundation Tier and Higher Tier.
It is recommended students in Set 1–2 (for a 4 class band) or Set 1-3 (for a 5/6 class band) will take the Higher Tier assessments. 
It is recommended students in Set 3–4 (for a 4-class band) or Set 4-6 (for a 5/6 class band) will take the Foundation Tier assessments. 
The final decision of tier entry for individual students is at the discretion of the teacher.
Students do not have to sit the same tier in the different Science subjects.
Higher tier assessments can attain Science Point Scores from 0 – 100 points.
Foundation tier assessments can attain Science Point Scores from 0 – 69 points.
The Science Point Score will allow for students to compare results across the three subjects.

In this examination, students will only be examined on content from the previous term.

Content of the examination will be as follows.

	Question Type
	
	Foundation Tier
	Higher Tier

	Section A
Multiple Choice


	Questions on either experimental technique or basic scientific content with 4 possible answers.

	10 marks


	10 marks



	Section A
One Word Answer

	Questions on either experimental technique or basic scientific content which require a one-word answer.

	5 marks
	5 marks

	Section B
Content Questions


	Questions based on scientific content. 


	20 marks


	20 marks



	Section C
Working Scientifically Questions
	Questions based on experimental technique. 



	10 marks

	10 marks




This examination will be set by the HoD and will not be known to the class teacher in advance. 
Teachers are to record centrally 1 single mark out of 45 for the final assessed examination. Teachers may choose to record the marks in their planner. Feedback on the examination should be minimal and students spend time after the examinations self-reflecting, indicating three areas of strength in their assessment performance and three areas to develop in line with the KS3 frameworks.
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