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Teacher’s Guide
Introduction
This teacher’s guide contains a detailed lesson plan to accompany the set of PowerPoint slides and worksheets for each lesson.
The lessons are designed to form a basis for ideas for the teacher and should be adapted to suit the teaching style and preferences of the individual teacher, and the resources and nature of the individual school or Design and Technology department.
The material supplied for this unit includes:
7 PowerPoint presentations, each designed to cover one lesson
7 worksheets
7 homework sheets
7 lesson plans
1 final assessment test
Summary
This unit focusses on Maths skills for Design and Technology GCSE with an extension topic for A Level Design and Technology students (Topic 7). The topics apply key mathematical concepts to contexts from design, technology and engineering. 
The unit concludes with an assessment test comprising questions similar to those found on the GCSE exam paper.


Learning Outcomes for the unit
At the end of this Unit all students should be able to:
Explain the difference between decimal places and significant figures
Recognise expressions in decimal and standard form
Recognise the difference between fractions and ratios
Understand how to use percentages in a variety of contexts
Calculate surface area of simple 2D shapes
Explain how 2D drawings can represent 3D shapes
Be able to read and plot graphs
Apply knowledge to exam style questions in a variety of contexts
Most students will be able to:
Demonstrate rounding numbers using decimal places and significant figures
Use expressions in decimal and standard form
Demonstrate how to use fractions and ratios
Demonstrate how to work out angles in 2D shapes
Calculate surface area of simple 3D shapes
Calculate the volume of 3D shapes including simple composite shapes
Know how to interpret 2D drawings into 3D shapes and vice versa
Be able to interpret data from graphs
Be able to translate graphs between graphical and numerical form
Some students will be able to:
Work confidently with decimals and significant figures
Perform different operations with numbers in standard form
Evaluate the shape and form of a product in terms of its surface area and volume
Analyse, evaluate and compare different data sets represented in a variety of forms
Apply the additional maths skills required for A level Design and Technology courses


Previous Learning
Students will have some prior knowledge and understanding from their studies in maths classes. Additionally, students may have had some exposure to various mathematical concepts in Design and Technology contexts through the KS3 curriculum and GCSE.
Suggested Resources
Other than a calculator, no specific equipment is required for this unit. It is a theoretical unit that can be taught entirely without practical tools or equipment. 
Vocabulary
Vocabulary associated with this Unit, such as:
Decimal places, significant figures, rounding, percentages, standard form, indices, ratio, fraction, acute, obtuse, angles, area, volume, convert, units, data, graphs.
Assessment
Students will sit a short test using exam-type questions relevant to the objectives in the unit at the end of the lesson sequence. The test can be completed in one lesson. 


Lesson plan
	Topic 1
	Decimals places and significant figures
	

	Learning Objectives:
· Demonstrate rounding numbers using decimal places and significant figures
· Recognise and use expressions in decimal and standard form

	Content
	Resources

	Starter
Begin with the Starter activity on Worksheet 1. Discuss how students used decimal places and rounding to generate their answers.
Main activity
All numbers great and small 
Discuss how the use of decimals gives higher levels of accuracy and allows designers to work within tight tolerances. Standard form makes extremely large and extremely small numbers easier to work with.
Decimals
Decimals help achieve a higher level of accuracy within any given unit e.g. working in metres to compare the heights of people in the class would be misleading without the use of decimals – the results would show most people in the class would be either 1 m or 2 m tall.
Decimals for detail 
Use the information on this slide to demonstrate how moving the decimal place changes the units of measurement, making more manageable numbers. Highlight that before calculations take place it can be helpful to convert all figures to the same units e.g. metres, cm or mm. The thickness of a single layer of graphene is 0.345 nm
Rounding 
Rounding (to given significant figures and decimal places) helps make numbers more manageable but does compromise the levels of accuracy. Explain how the thickness of graphene in mm to two decimal places is 0.00. Use this answer to explain how rounding can lead to inaccuracies. 
Significant figures and decimal places
Work through the examples on this page to show the difference between rounding to significant figures and rounding to decimal places. Note that ≥ means equal to or larger than, ≈ means equivalent to.
Ask students to complete Task 1 of Worksheet 1 to consolidate their understanding of units, decimals and rounding to decimal places and significant figures.

Massive and miniscule
Standard form allows us to work with numbers of vast and minuscule orders of magnitude e.g. representing the distance to Mars and back on a standard calculator in mm would be impossible without standard form. Explain how indices are used to represent numbers in standard form. An index number is a number that is raised to a power e.g. 103. The index number tells you how many times the you must multiply the number by itself.
Standard form
Work through the example of the laser beam. In standard form, 299,792,458 can be written as 3.0 × 108. This is written to 1 d.p. and 2 s.f. 
Use the following slides to explain how numbers are converted to standard form and the use of negative indices for very small numbers.
Ask students to complete Task 2 of the Worksheet to practice working with standard form.

Plenary
Go through the consolidation questions.
Hand out the Homework 1.
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