KEY STAGE 4 SHORT-TERM SCHEMES OF LEARNING

	Lesson
	1.  Vectors and scalars

	Objectives linked 
to 9-1 Grades



	All students must 
· Describe how scalars have size (magnitude) without direction.
· Describe how vectors have both size (magnitude) and direction.
List some common scalars and vectors.
Most students 
· Draw a scale diagram to represent a single vector.
· Categorise a wide range of quantities as either a vector or a scalar.
Compare a scalar and a similar vector and explain how these quantities are different.
Some students could 
· Interpret a scale diagram to determine the magnitude and direction of a vector.
· Translate between vector descriptions and vector diagrams and vice versa
using a range of appropriate scales.
Use a scale diagram to add two or more vectors.

	Key Language
Literacy
Numeracy
	
	

	T&L
	Lesson Overview
Starters
Measuring instruments (5 min) Students examine a range of measuring instruments and discuss their operation. 
As the crow (10 min) Interactive where students measure the direct distance between two places on a map. They then compare their value to the distance given from an Internet mapping service, choosing reasons for why there is a discrepancy. 
Main
The difference between a vector and scalar quantity (15 min) Discuss the similarities and differences between a distance and a displacement. Use plenty of examples such as those in the Starter 2 and the student book. Ensure that the students understand the concepts of magnitude (size) and direction. Link back to the ideas in the first starter and discuss the quantities that the instruments measure in more depth. Discuss whether these quantities are scalar or vector in nature. Can some of the instruments be used to measure both? For example, a measuring cylinder will only measure volume (always scalar) whilst a ruler may be used with a protractor to measure displacement. 
Representing vectors (25 min) Introduce the idea of a scale diagram to discuss how vectors can be represented. Start with further examples of displacements before introducing forces. Students should attempt to draw several scaled vector diagrams from descriptive sentences (e.g., a force of 500 N acting to the left or a force of 3.2 N at an angle of 30 degrees to the horizontal). In addition, they should write a description of a vector by interpreting a diagram. Students can use the activity sheet to examine the relationship between displacement and distance in detail. 
Plenaries
Vectors and scalars (5 min) Students complete the interactive where they choose the correct words to complete a summary of the key points from the lesson. The shortest journey (10 min) Use a local map and select six different locations. Ass the students to fi nd the shortest journey that allows them to visit all six. They should estimate the total distance travelled, for example, using string and the appropriate scale.
	 Differentiation :
 Challenge

 Core

 My task



	Resources
incl. ICT/VLE 
	Resources

Activity: Scalars and vectors
Interactive: Vectors and scalars

	Differentiated homework 
	 Challenge;
 Core;
 My task;

	EMB Assessment
	EMB title:

	SMSC

	

	Health & Safety 
(if applicable)
	







	Lesson
	2.  Forces between objects

	Objectives linked 
to 9-1 Grades



	All students must 
· Use arrows to represent the directions of forces. 
· Give examples of contact and non-contact forces. 
Compare the sizes of forces using the unit newton (N).
Most students 
· Use scale diagrams to represent the sizes of forces acting on an object. 
· Describe the action of pairs of forces in a limited range of scenarios.
Investigate the effect of different lubricants on the size of frictional forces.
Some students could 
· Compare the plum pudding model, Rutherford model, and Bohr model of the atom in terms of the evidence for each model.
· Explain how Rutherford and Marsden’s experiment caused a rejection of the plum pudding model.
Describe how the initial evidence for the nuclear model was processed and how the model came to be accepted.

	Key Language
Literacy
Numeracy
	
	

	T&L
	Lesson Overview
Starters
It’s a drag (5 min) Show a video of a drag racer deploying a parachute to assist in braking. Ask the students to explain how the parachute helps to slow the car down. Try and draw out the key concepts of forces and friction. 

Force diagrams (10 min) Show a set of diagrams of objects and statements about their motion – standing still, at constant velocity or accelerating and ask the students to mark on all of the forces. Check that the students are using ‘force arrows’ and that they are marked clearly onto the point at which the force acts.


Main
The nature of forces (15 min) Demonstrate the action of some forces by pushing and pulling some objects to show that there can be different sizes and that the direction of the force is signifcant. This will establish that forces are vector quantities. Students can drag a few items using a newton-meter to experience different sizes of forces. 
Forces between objects (25 min) Students read a passage on high diving describing the heights, times, and the potential risks involved. They use this passage to identify contact and non-contact forces, action and reaction pairs, and to explain changes in motion due to the action of forces. 
Plenaries
Pulling power (5 min) Provide students with ten (or more) force strengths of players (50 N, 100 N, 150 N, 200 N, 250 N, 300 N, 350 N, 400 N, 450 N, 500 N). Students assign them to two tug-of-war teams so that the teams are balanced. There may be several solutions. 
Forces between objects (10 min) Students use the interactive to sort examples of contact and non-contact forces. They then identify the action and reaction pairs in the given scenario of a car driving at a constant speed.
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