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This resource is part of a series of materials to support technical education teaching. The approach to developing the materials draws from research led by Professor Kevin Orr, which sets out a model for understanding of technical education pedagogy.
The curriculum development begins with the knowledge that students are working to learn and apply. Teachers draw from their subject and industry expertise, and their knowledge of their students, to make decisions about the core concepts the curriculum will focus on, how they will sequence these concepts, and the activities that are selected to support students’ learning. The decisions behind the resources suggested in this topic are the result of choices made by the curriculum development team, which will be reviewed and improved by teachers’ decision-making and ongoing reflection in their own circumstances.
The materials also seek to support teachers in bringing classroom and industry closer together, by providing assets that draw from authentic industry materials, and using opportunities to capture workplace practice that can be shared with students.
HEALTH AND SAFETY
It is assumed that activities outlined in this Teaching Guide will be undertaken in suitable facilities or work areas by suitably trained personnel and that good practices, appropriate use policies and procedures will be observed. Teachers should consult their employers’ risk assessments before use and consider whether any modification is necessary for the particular circumstances of their own class/institution. 
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[bookmark: _Toc137031731][bookmark: _Toc138426714][bookmark: _Toc138426738][bookmark: _Toc138426770][bookmark: _Toc138426802][bookmark: _Toc138426834][bookmark: _Toc215665066][bookmark: _Toc233708244][bookmark: _Toc233708291]Introduction
This document for teachers outlines both the topic area covered, and the approach to using the suite of resources and assets. Unless otherwise stated, definitions of key terms have been developed by the authoring team and reviewed in the context of the activities. Teachers may choose to revise definitions as necessary and should review the content in advance of delivery to check it is appropriate for students.
[bookmark: _Toc215665067][bookmark: _Toc233708245][bookmark: _Toc233708292]Topic purpose
This topic covers the practical mathematics required for construction projects, specifically for the specification point 2. Construction science principles and subpoints 2.1–2.8.
There are four resources; each could be taught in one session or split over multiple shorter sessions. These cover:
1. Key mathematical science principles
2. Key mathematical mechanics principles
3. Key mathematical electrical principles
4. Key mathematical heat principles.
The mathematical knowledge and skills required for the T Level can present a significant challenge for some students, particularly when applying mathematical and scientific principles in unfamiliar contexts. These materials are designed to strengthen students’ mathematical understanding and confidence, helping them apply knowledge accurately and effectively in construction-related scenarios.
Teachers are encouraged to adapt the suggested sequencing of concepts and activities as appropriate for their students and circumstances There are also opportunities to build several essential skills that are developed during the course, including through the Employer Set Project (core skills), and general competencies for maths, English and digital. 
The content in the resources can be reinforced throughout the course to support students’ learning. For example, when discussing a forthcoming industry placement, students could be advised to look at the different roles in their workplace, discuss their importance with their supervisor or investigate recent examples of new technology being integrated into their workplace, and note this learning in their logbook. For example: support.tlevels.gov.uk/hc/en-gb/articles/360015345420-Industry-placement-logbook-for-students
[bookmark: _Toc215665068][bookmark: _Toc233708246][bookmark: _Toc233708293]Industry importance
Practical mathematics is essential in the construction industry because every stage of a project relies on accurate measurement, calculation and problem-solving to ensure safety, efficiency and compliance with building regulations. 
From estimating materials and costs to setting out foundations, calculating loads and interpreting technical drawings, mathematical skills help professionals make precise decisions that prevent costly errors and structural failures. 
In Building Services Engineering, strong applied maths abilities support effective planning, coordination with other trades and the use of modern digital tools such as Computer-Aided Desgin (CAD) and Building Information Modelling (BIM). As the industry moves toward greater sustainability and technological integration, the ability to apply maths confidently in real-world scenarios becomes even more important for delivering high-quality, safe and efficient buildings.
“A good understanding of maths is vital for anyone working in the construction sector. Whether that be as a Structural Engineer using advanced CAD systems or on site solving everyday problems.”
Samuel Mead, Structural Engineer at Curtins
[bookmark: _Toc215665069][bookmark: _Toc233708247][bookmark: _Toc233708294]Industry links
Educational resources
· [bookmark: _Toc215665070]A series of videos and questions covering how an architectural engineer uses ratio to calculate the energy efficiency of buildings, designed for students in Years 10−13, from UWE Bristol.  https://xerte.uwe.ac.uk/play.php?template_id=3272&utm
· Numeracy resources in the context of water from the Skills for Life Network: www.skillsforlifenetwork.com/resource/embedded-construction-materials/?utm
· Further maths for construction mathematics resources from EduLibrary: https://edulibrary.co.uk/further-mathematics-for-construction
· Construction starters related to geometry from Transum www.transum.org/Software/SW/Starter_of_the_day/Similar.asp?ID_Topic=61
· A collection of resources that provide maths challenges for students, set in the context of construction from STEM learning: www.stem.org.uk/resources/library/collection/468018/maths-challenges-linked-construction-industry
· Useful recap material on the basics of forces from BBC Bitesize: www.bbc.co.uk/bitesize/articles/zhnfp4j#z86hxbk
· Basics of circuits from BBC Bitesize: www.bbc.co.uk/bitesize/guides/zqxb4qt/revision/3
· GCSE Level information on circuits, covering parallel and series circuits and resistors from Study Mind: https://studymind.co.uk/notes/series-and-parallel-circuits-2/
· Functional skills maths in the workplace, for construction: www.tes.com/teaching-resource/functional-skills-maths-in-the-workplace-construction-bundle-25-pc-off-13155807 (paid resource) 
Industry calculators
· Volume calculator tool from Concretemaths: https://concretemath.co.uk/calculators/
· Heat loss calculator for a room from Castrads: www.castrads.com/en/heat-loss-calculator 
· Cable sizing calculator from Elek: https://elek.com/calculators/cable-sizing-bs
· Lighting design calculator from Trilux: www.trilux.com/trilux_calculator/calculator/Start?standalone=true&locale=en_us


[bookmark: _Toc233708248][bookmark: _Toc233708295]Prior learning
No prior learning of construction techniques is necessary. However, as this topic requires key mathematical skills used in the construction industry, students do need to be familiar with the core concepts taught in GCSE maths and physics: these are listed under prior learning of each resource preparation section.
[bookmark: _Toc215665071][bookmark: _Toc233708249][bookmark: _Toc233708296]Accessibility
The teaching materials have been designed to provide teachers with a flexible framework, including different approaches to activities, suggested consolidation activities to further embed knowledge, and adaptable study questions to assess learning. As with all resources, teachers will wish to consider the specific needs of their students when using the materials, including Special Educational Needs and Disabilities (SEND). Although content has been reviewed, accessibility in externally linked resources cannot be guaranteed.
	Introduction
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[bookmark: _Toc215665072][bookmark: _Toc233708250][bookmark: _Toc233708297]Learning outcomes and specification coverage
	Resource
	Learning outcomes
	Specification coverage
	Skills and General competencies
	Links to other specification content

	1 – Key mathematical science principles
	Students will be able to:
Explain key mathematical science principles and their importance
Communicate effectively using mathematical language
Use good mathematical practice and layout
Give examples of construction contexts for the use of key mathematical principles
Use the formulae for weight, efficacy of lamps, and thermal expansion
	2. Construction science principles 
2.1 International System of Units (SI) 
2.2 Derived SI units 
2.3 Materials science principles 
2.4 Mechanical science principles
2.5 Electricity principles
2.6 Structural science principles
2.7 Heat principles
2.8 Light principles
	General competencies
Maths:
MC2 Estimating, calculating and error spotting
MC4 Using rules and formulae
MC7 Interpreting and representing with mathematical diagrams
MC8 Communicating using mathematics

	3. Construction design principles
5. Construction sustainability principles
6. Construction measurement principles
7. Building technology principles
8. Construction information and data principles
12. Building Services Engineering systems

	2 – Key mathematical mechanics principles
	Students will be able to:
Explain the effects of gravity in terms of acceleration
Explain the relationship between energy and power in terms of time
Describe how efficiency changes input and output power values including typical losses associated with efficiency
Describe the relationship between acceleration, force, work, energy, power, and work done
Explain the basic principles of levers, pulleys and moments;
Complete calculations involving the formulae:
F = 𝑚 × 𝑎
𝐸 = 𝐹 × 𝑑
𝑊 = 𝐹 × 𝑑

𝑃 = 
M  = 𝐹 × 𝑑
	2.4 Mechanical science principles
	General competencies
Maths:
MC4 Using rules and formulae 
MC5 Processing data
MC7 interpreting and representing with mathematical diagrams
MC8 Communicating using mathematics 
	3. Construction design principles
5. Construction sustainability principles
6. Construction measurement principles
7. Building technology principles
8. Construction information and data principles
12. Building Services Engineering systems

	3 – Key mathematical electrical principles
	Students will be able to:
Explain key mathematical electricity science principles and their importance
Describe and recall the rules of electrical circuits
Calculate with and recall Ohm’s law (V = IR) for a variety of different scenarios
Complete calculations involving the formulae:
V = IR
P = VI
P = I2R
total resistance = R1 + R2 + R3
Calculate problems involving electrical power and its relationship with voltage
Calculate problems involving electrical power dissipation
Describe the basics of transformers
Calculate problems involving step-up and step-down transformers
	2.5 Electricity principles

	General competencies
Maths:
MC4 Using rules and formulae
MC5 Processing data
MC7 Interpreting and representing with mathematical diagrams
MC8 Communicating using mathematics
	3. Construction design principles
5. Construction sustainability principles
6. Construction measurement principles
7. Building technology principles
8. Construction information and data principles
12. Building Services Engineering systems

	4 – Key mathematical heat principles
	Students will be able to:
Complete calculations involving mechanical power
Describe and use the principles of heat transfer
Explain what specific heat capacity (SHC or c) is and use the formula
energy = mcΔT
Calculate the heat loss in buildings based on the thermal conductivity of common materials used to construct the building fabric, changes of air and ventilation
Calculate heat loss using:
· 
· U values for walls, roof, windows, doors, floors, air changes
· Q = UA (T1 − T2)
	2.7 Heat principles
	General competencies
Maths:
MC4 Using rules and formulae 
MC5 Processing data
MC7 interpreting and representing with mathematical diagrams
MC8 Communicating using mathematics
	3. Construction design principles
5. Construction sustainability principles
6. Construction measurement principles
7. Building technology principles
8. Construction information and data principles
12. Building Services Engineering systems
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[bookmark: _Toc137031737][bookmark: _Toc138426718][bookmark: _Toc138426742][bookmark: _Toc138426774][bookmark: _Toc138426806][bookmark: _Toc138426838][bookmark: _Toc215665073][bookmark: _Toc233708251][bookmark: _Toc233708298]Resource guidance
[bookmark: _Toc137031738][bookmark: _Toc138426719][bookmark: _Toc138426743][bookmark: _Toc138426775][bookmark: _Toc138426807][bookmark: _Toc138426839][bookmark: _Toc215665074]Each resource in this topic is presented with a consistent structure. However, teachers are encouraged to use the resources flexibly within their scheme of work, according to the needs of their students:
An introductory video to introduce the content at the start of the resource, but it could be used at any time
A teaching slide deck that contains the required learning to complete the quiz and worksheet below. It is intended to be used alongside the other resources, but could be used independently.
A quiz to be used after the video and slide deck. It is a quick-fire activity, allowing students to test their understanding of the content. It gives a question on a slide, then the answer on a separate slide, so it can be used interactively in the classroom. There are 2 or 3 multiple-choice questions followed by some short-answer questions.
Worksheet and solutions to be used after finishing the slide deck and quiz to reinforce learning. It could be used at the end of the resource in the classroom to simulate an exam environment, or for independent study to allow students a more in-depth opportunity to practise and apply the concepts and methods that have been covered in each resource. There are a few shorter questions followed by two longer (12+ mark) questions. The worksheet answers document provides both answers and fully worked solutions to the worksheet.
[bookmark: _Toc233708252][bookmark: _Toc233708299]Resource 1: Key mathematical science principles
[bookmark: _Toc137031739][bookmark: _Toc138426720][bookmark: _Toc138426744][bookmark: _Toc138426776][bookmark: _Toc138426808][bookmark: _Toc138426840][bookmark: _Toc215665075]This resource is a broad overview of the key mathematical skills that students need to know for specification point 2. Construction science principles with emphasis on points 2.1, 2.2, and drawing on context from 2.3, 2.4, 2.5, 2.6, 2.7 and 2.8. 
It covers the general maths skills required for the remainder of this topic and for calculation questions arising in the Paper 2 exam for this area of the specification. The skills presented here should be familiar from GCSE, but students may need help remastering them.
The content is presented in the following order, and each subtopic should be mastered before moving on to the next topic:
physical quantities and their units, SI units and converting between units;
symbols, variables, constants and substitution into formulae;
rearranging formulae.
See the slide deck section in the activity guide below for notes on how to help ensure students have mastered each section.
By the end of this resource, students should be able to use SI units correctly, substitute values into formulae and rearrange simple formulae with confidence. These skills underpin the calculations required throughout the remainder of the topic and should become routine.
[bookmark: _Toc233708253][bookmark: _Toc233708300]Preparation
	Resources provided
	· Resource 1 Video (Key mathematical science principles for construction)
· Resource 1 Slide deck
· Resource 1 Quiz questions
· Resource 1 Worksheet
· Resource 1 Worksheet answers
· Glossary
· Formulae sheet

	Equipment needed
	whiteboard, workbooks, writing tools, calculators

	Safety factors
	none

	Prior learning
	· Basic numeracy skills such as rounding, fractions, decimals, percentages, percentage change
· Clear mathematical reasoning working out area and volume of simple shapes
· The prefixes used with SI units, such as milli-, centi-, kilo- etc.
· Standard form
· Using and manipulating algebraic formula
· Basic units of measurement for units of length, mass, area, volume, time, power, luminous intensity

	Common misconceptions
	· Many students misunderstand key mathematical principles in construction, often assuming that basic arithmetic is enough or that digital tools replace the need for mathematical understanding.
· A common misconception is that approximate measurements are acceptable, when small errors can lead to safety risks or costly rework. Others overlook the importance of ratios, scale, trigonometry, and tolerances in interpreting drawings and calculating materials. Recognising these misconceptions helps students develop the accuracy and confidence needed in professional construction practice.
· SI stands for the French term ‘Système Internationale’. It’s a common misconception that comes from “Standard International”.
· Other misconceptions:
· All SI base units are powers of 10 when they are not, for example, units of time. It is surprisingly common to find students, even at this level, who will divide hours by 100 to find the minutes. 
· Mass and weight are the same thing or that weight is a unit of mass. Weight is a force, not an alternative measure of mass.
· Joules, watts and newtons are base SI units rather than derived SI units.

	Accessibility
	· Seek to ensure wide representation for any visiting speakers and case studies used.
· Ensure all students can access the material, either printed or electronic, including subtitles turned on, if available on video.
· Microsoft Equation Editor has been used for all maths equations to make them accessible to screen readers.


[bookmark: _Toc137031740][bookmark: _Toc138426721][bookmark: _Toc138426745][bookmark: _Toc138426777][bookmark: _Toc138426809][bookmark: _Toc138426841][bookmark: _Toc215665076][bookmark: _Toc233708254][bookmark: _Toc233708301]Activity guide
	Resource 1: Video
Suggested time: 
10 minutes 
Resources: 
· R1 Slide deck, slide 2 (if using)
	· Introduce this resource by asking students: "Who here wants to be a plumber?” “Who wants to be an electrician?" 
· Explain that a plumber calculates volume to size a cylinder, and an electrician calculates area to determine cable grouping factors. Maths is the language of their trade.
· This video introduces construction work contexts in which basic mathematical principles are required. It aims to help students to understand why and where mathematical principles are important. 
· The video then goes on to discuss some very basic mathematical principles that are often just taken for granted, but when explored in more depth, can help students to gain a deeper understanding. For example, students may not make the connection between fractions and division – that a fraction is just dividing one number by another.
· The video goes on to look at some more specific applications of the key mathematical principles for materials.
· If using the slide deck, play the video (https://vimeo.com/1206423682/021b2a347c) on slide 2.
· Pause the video when the first header ‘Material science principles’ is displayed [02:21]. Use this point to check on understanding of what has been covered so far and to answer any questions the students might have. Teachers may also discuss and assess the relevant prior knowledge listed in the table above before moving on.
· Pause the video when the headers ‘Structural science principles’ [03:21] and ‘Light principles’ [04:16] are displayed respectively. Use these as smaller, natural stopping points to check understanding of what has been covered so far and to answer any questions the students might have and discuss prior learning.
· The video finishes with the use of the triangle method to manipulate formulae. Tell students they will learn more about this tool later in the lesson. 
· Explain briefly that the triangle method (also known as the T method) can be used for any formula that can be written as one variable is equal to the product or quotient of two other variables, for example:
· 
· 
· 
·  
· Stress that some students may prefer to rearrange formulae algebraically. They do not have to use the triangle method. Students should focus on finding their own preferred ways to learn these skills.

	Resource 1: Slide deck 
Suggested time: 
1-2 hours
	· Show slide 3 to outline the learning objectives.
· There are three main topics to master in this slide deck: quantities and units, substitution into formulae, and rearranging formulae. These are highlighted below with guidance on how to ensure students have mastered each subtopic and where other resources might be applicable.
· Some of the slides present obvious areas of clarification or exploration which may be applicable to the resource, dependent on the students. These are listed below for specific slides.
· Where the slides contain worked examples, the solution appears on a click so that students can try the question first or make suggestions verbally before you reveal the method and answer.
· Tell students to have their glossary and formulae sheet nearby during the resource. Encourage them to write extra notes and terms in the glossary and to refer to formulae as needed.
· The slide deck can be broken up into different resources or edited if required.
SUBTOPIC: QUANTITIES AND UNITS: 
The resource begins with a review of quantities and units, such as a mass and time. Students should know that SI units are the units to use in calculations, so the resource recaps base SI units, unit conversions, metric prefixes and standard form. There are specific question/answer slides to help recap converting time into seconds, converting non-SI units into SI units and converting prefixed SI units into SI units. Ensure that students have a grasp of these concepts before moving on to formulae. After this subtopic, Q1 and Q2 of the quiz can help students recap, or you can save this for the end. If students are still struggling, consider setting separate worksheets on unit conversion and metric prefixes in the style of slides 
12–15.
· Introduce the topic using slides 4 and 5. Use slide 6 to review quantities and units, such as mass and time. You can prompt students to think about units they have used in their studies or work.
· Show slide 7. Students should know that SI units are the units to use in calculations. SI stands for the French term “Système Internationale”. Many of the Base SI units are used in everyday life, except for kelvin and candela. Students may think that the SI unit for temperature is degrees Celsius, or even Fahrenheit, rather than kelvin.
· Teachers may choose to go into more detail about the measure of the unit kelvin (a change of one K is the same as a change of one ºC); the value of absolute zero (0 K = −273.15 °C), and why it is defined as that.
· Teachers may also expand on imperial units and their usage. For example, imperial units are not designed using powers of 10; they are derived from more instinctive daily objects – a foot, a hand, a stone etc. It might instigate an interesting discussion about the need to standardise units to SI.
· Use slide 8 to remind students about converting time to seconds. Students need to know that seconds, minutes and hours are NOT related by powers of 10 like metric quantities. 
· Have students try the questions on slide 9. Then reveal the answers on slide 10 and answer any questions students may have.
· Using slide 11, explain to students that even though most of the units in the table do not look like derived units, they are. It is just that they have been given a shorter, easier to write short-hand unit.
· For speed equal to distance per time, it follows that its units are metres over/per second (or often we use miles over hours – miles per hour).
· Some derived units use a shorter version because the combined units get too verbose to write. 
· For example, it is easier to define and use a new unit for force, a Newton with symbol N, which is equal to , or mass times acceleration.
· Acceleration is a unit derived from metres and seconds because acceleration = velocity per/over time, but this is considered simple enough not to require a short-hand version.
· Have students try the questions on slide 12, which practise converting between units. The questions help students revise using conversion factors. Then reveal the answers on slide 13 and answer any questions students may have.
· Have students try the questions on slide 14, which practise converting between prefixed SI units and standard SI units, and require understanding standard form. Then reveal the answers on slide 15 and answer any questions students may have.
· Teachers can either have students complete Q1 and Q2 of the quiz at this point to recap learning, or this can be saved for the end. 
· If students are still struggling, consider setting separate worksheets on unit conversion and metric prefixes in the style of slides 12–15. 
· To round off this subtopic, use slides 16 and 17 to emphasise the importance of SI units generally and in construction specifically. Students could complete the mini task in pairs – naming two situations when mixing up units could cause a problem. 
SUBTOPIC: SUBSTITUTION: 
After students have recapped units, the slide deck moves on to substitution in formulae. It introduces two formulae V=IR and A=lw, which should already be familiar to students, to recap variables and symbols. If they are not familiar with these particular formulae, that is OK, just introduce the symbols and their quantities. It then goes on to use the thermal expansion formula as an example for substitution, without rearrangement. This example will help students link quantities to variables/symbols in the formula. It will also help them identify prefixed SI units and conversion to SI units. There are two other worked examples to help students with substitution. After this subtopic, students should be comfortable substituting into formulae without rearrangement. They could now attempt problems 1–3 on the worksheet, and Q3–Q6 on the quiz. You could do these at this point or wait until the end.
· Show slide 18, which introduces the concept of substitution. Go through the symbols and their corresponding quantities used in the formula V=IR, explaining that V is voltage, I is current and R is resistance. Emphasise that the formula is true for any values (numbers).
· Ensure students know that ‘formulae’ means ‘formulae’. Formulae is the Latin way to mean more than one formula. ‘Formulae’ is traditionally considered the grammatically correct plural of ‘formula’, but ‘formulae’ is being used more often in modern contexts.
· Check students know that voltage is also referred to as potential difference or electromotive force – they are the same thing, but this is not essential for the mathematics required for this resource.
· Ahead of showing slide 19, have students write the formula for the area of a rectangle using words and symbols. Slide 19 reveals the answer. Students should be familiar with the formula for area. Again, link variables and symbols to the quantities. 
· Show slide 20 which covers the thermal expansion equation. This introduces a series of examples of using substitution. Three different contexts have been used to engage a variety of interest. Remind students that symbols and formulae link to ideas and concepts. 
· Present the example on slide 21 and allow students time to attempt the question. Ensure that students can enter standard form on their calculators.This example will help students link quantities to variables/symbols in the formula using substitution. It will also help them identify prefixed SI units and conversion to SI units. 
· Reveal the answer on slide 22 and have students check their answers. Students may forget to convert to SI units or need a reminder on prefixes or standard form. Consider setting a separate worksheet if these skills need practice. If students are confused why a change in temperature can be in degrees Celsius instead of kelvin, show them on the board that converting to kelvin changes the numbers and not the difference. 
· If appropriate, use slide 23 to recap the difference between constants and variables. Emphasise that π and g are represented by symbols but are treated as constants in the formulae students will use in this topic.
· Present the example on slide 24 and allow students time to attempt the question. Note that pi is constant, but it is still a symbol, just not a variable. Remind students about rounding to a number of decimal places. Reveal the answer on slide 25 and have students check their answers.
· Present the example on slide 26 and allow students time to attempt the question. Ensure students notice the constant (on Earth!) g. Point out to students that we often leave out the multiplication symbol in formulae where we write them just in symbol form, so W rather than . Reveal the answer on slide 27 and have students check their answers. Some students find it easier to work with the full words rather than the letters, so this is something you might want to try when you need to rearrange a formula.
· Teachers can either have students complete problems 1–3 on the worksheet, and Q3–Q6 on the quiz at this point to recap learning, or this can be saved for the end. 
SUBTOPIC: REARRANGING FORMULAE: 
The slide deck introduces rearranging a formula. There are two methods presented: one is algebraic and one is the triangle method. The algebraic method is the most robust and works for any formula. The triangle method might help some struggling students with the simplest formulae to get started. They will have to master algebraic rearrangement, though. Use the density example to illustrate both methods. If students are struggling with rearranging formulae, choose some formulae from the worksheet and go through rearranging the formula for different variables on the board or have students rearrange them as homework. Ensure that students have mastered rearrangement before moving on to the exam question. The quiz Q7 tests rearranging by the triangle method or algebraic methods.
· Show slide 28 to introduce the subtopic. Have students try rearranging the formula for power first. Then show the answer on slide 29.
· Using slide 30, emphasise to students that the triangle is not the key element – it is the T shape that determines if you should divide or multiply – this can and often is placed in a circle instead.
· Have students try the practice question on slide 31. Reveal the answer on slide 32 and answer any questions students may have.
· Point out the aligned equal signs and ask students to evaluate how neat their own work is. Use the density example to illustrate both methods of rearranging a formula. If students are struggling with rearranging formulae, choose some formulae from the worksheet and go through rearranging the formula for different variables on the board or have students rearrange them as homework.
· Show slide 33 and explain that units multiply and divide just like numbers. This skill can help students remember formulae and understand units. If preferred, teachers may delete this slide.
· Ensure that students have mastered rearrangement before moving onto the exam question section of the slide deck.
· Teachers can either have students complete Q7 on the quiz at this point to recap learning, or this can be saved for the end. 
· Use the example on slides 34, 35, 36 and 37 to prepare students for the rest of the worksheet. If needed, lay out the steps to solve the problem for students in advance to support them:
· Calculate the weight of the tank.
· Calculate the weight of the water when the tank is 80% full.
· Calculate the volume of the tank
· Take 80% of the volume
· Use the density formula to calculate mass of the water (using the 80% volume)
· Calculate the weight with the above mass
· Add the weights together
· Compare to the joist load.
· Emphasise that  is the calculation used in checking if a loft floor can support the full tank.
· Stress that the  does not mean grams, it is gravitational force. Units are not italic; variables are italic and often in a serif font. This is a good example of why we carefully format units and variables so that they do not get confused.
· Ask students as an extra task if they can say how many litres of water are in the tank, given the volume in m3.
· Teachers can choose to provide an extension question here: change the liquid in the tank to one with a different density, e.g. diesel, and then express that in litres. Take the density of diesel to be 850 kg/m3. There are 1000 litres in 1 m3.

	Resource 1: Quiz
Suggested time: 
15 minutes
	· Have students work through the quiz questions. Teachers may choose to present the quiz as a front-of-class activity, pausing for answers between. Or, students may complete the questions independently at their own pace. If necessary, edit the slides to remove the answers before giving to students.
· The quiz questions for this resource cover:
· Units;
· metric prefixes;
· working out base SI units;
· weight calculations with substitution in formulae;
· density calculations with substitution in formulae;
· volume calculations with substitution in formulae;
· rearranging formulae.

	Resource 1: Worksheet with solutions
Suggested time: 
30 minutes
	· Have students complete the worksheet independently. Then go through the answers as a class using the separate answer sheet. Answer any questions students may have.
· This worksheet tests correct use of formulae, units, significant figures, conversions, percentages, and other basic maths principles, including mathematical communication and layout. Specifically, it tests the use of the following formulae:
· 
· 
· weight,  
· 
· 
· thermal expansion, 
· Encourage students to use their glossary to clarify terms and refer to their formula sheet to identify the formulae for solving a problem.

	Plenary
Resources: 
· R1 Slide deck, slide 38 (if using)
	· If using the slide deck, show slide 38 to outline what students have covered.
· Consider asking students to reflect on their learning, identifying what they found easy, what was challenging and anything they feel they need more support with. 

	Follow-up/ Consolidation
(to be completed outside of lesson)
Suggested time: 
30 minutes
Resources: 
· R1 Slide deck, slide 39 (if using)
	· If using the slide deck, show slide 39 or tell students they will choose one of the research topics below to prepare a short presentation. Students will then present their findings in a subsequent lesson, either in small groups or to the class. They may research:
· well-known examples of structural collapse because of inaccurate calculations, choosing one example for their presentation;
· more information on why kelvin is used as a base SI unit – students are often surprised that the SI unit is not Celsius;
· how imperial units relate to everyday phenomena, with an exploration about why we still tend to use these in daily life – this could start a class discussion or formal debate about whether they should be avoided.


	Resource 1: Key mathematical science principles



	Resource 1: Key mathematical science principles
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[bookmark: _Toc215665077][bookmark: _Toc233708255][bookmark: _Toc233708302]Resource 2: Key mathematical mechanics principles
This resource is an overview of the key mathematical concepts that students need to know for the specification point 2.4: Mechanical science principles, specifically:
the effects of gravity in terms of acceleration;
the relationship between energy and power in terms of time;
how efficiency changes input and output power values including typical losses associated with efficiency;
the relationship between acceleration, force, work, energy, power, work done and efficiency;
basic principles of levers, pulleys, action/reaction, torque and moments.
By the end of this resource, students should be able to explain and calculate key mechanical quantities such as force, work, power, efficiency and moments/torque. Students are not expected to memorise every example, but should be able to select and apply the appropriate formulae to practical construction scenarios.
[bookmark: _Toc215665078][bookmark: _Toc233708256][bookmark: _Toc233708303]Preparation
	Resources provided
	· Resource 2 Video (Key mathematical mechanics principles: structural engineer)
· Resource 2 Slide deck
· Resource 2 Quiz questions
· Resource 2 Worksheet
· Resource 2 Worksheet answers
· Glossary
· Formulae sheet

	Equipment needed
	whiteboard, workbooks, writing tools, calculators

	Safety factors
	None

	Prior learning
	· Basic numeracy skills such as rounding, fractions, decimals, percentages, percentage change
· Clear mathematical reasoning, working out area and volume of simple shapes
· The prefixes used with SI units, such as milli-, centi-, kilo- etc.
· Standard form
· Using and manipulating algebraic formulae
· Basic units of measurement for units of length, mass, area, volume, time, power, luminous intensity
· SI units and derive SI units
· Efficiency 
· The concept of a force and how it relates to mass and acceleration
· The relationship between mass and weight

	Common misconceptions
	· Many students hold misconceptions about mathematical mechanics principles in construction, often assuming forces, pressure and equilibrium are only relevant to engineers. In reality, these principles underpin everyday tasks such as load calculations, safe lifting, pipework design and understanding how materials behave under stress. Some believe these concepts are too complex or purely theoretical, but they are essential for preventing failures and ensuring safe, efficient installations. Recognising their practical value helps students apply mechanics confidently in real construction situations.
· The load is not the mass. The load is the weight – i.e. the force acting due to the mass and gravity.
· Objects with a greater mass do not necessarily fall faster than those with a lower mass. It is surface area, which affects air resistance, that affects the rate of the fall, not mass. All objects in a vacuum will fall at the same rate.
· When using a shovel with one hand lower than the other, the lower hand is not the fulcrum. This hand moves in an arc, applying effort, as the shovel lifts the load. The true pivot point is the upper hand at the top of the handle – the part that remains relatively stationary while the other parts move around it.
· Levers do not create energy. The energy to lift a load is always the same, with or without mechanical advantage. 
· Students often think 'efficiency' is just a percentage. Explain that in industry, efficiency = money. A 70% efficient motor wastes 30% of the client's electricity bill.

	Accessibility
	· Seek to ensure wide representation for any visiting speakers and case studies used.
· Ensure all students can access the material, either printed or electronic, including subtitles turned on, if available on video.
· Microsoft Equation Editor has been used for all maths equations to make them accessible to screen readers.


[bookmark: _Toc215665079][bookmark: _Toc233708257][bookmark: _Toc233708304]Activity guide
	Resource 2: Video
SUGGESTED TIME: 
5 minutes 
Resources: 
· R2 Slide deck, slide 2 (if using)
	· If using the slide deck, play the video (https://vimeo.com/1198454546/2632cafae6) on slide 2 for the class as an introduction to this resource.
· The purpose of this video is to engage and inspire students with the science principles behind their course and ultimately their career. It also serves to give them a rest from the intense mathematics and physics they are working on within this topic.
· It contains an interview with a structural engineer to extend and contextualise the students’ understanding of the theory of moments, as well as their understanding of the centre of gravity (COG), both of which are part of the specification for this topic.
· It also touches on some of the relevant mechanics formulae for this section, such as F=ma.
· Before viewing, consider encouraging note taking, for example, students could be asked to listen for:
· one example of maths being used in the workplace;
· one formula or calculation mentioned; 
· one reason why accuracy is important; 
· one example of technology or software being used alongside mathematical knowledge. 
· After viewing, teachers could use quick discussion or reflection questions such as:
· What mathematical ideas were mentioned? 
· Why was accuracy important in the examples shown? 
· What is one thing you learned about the role? 
· What would you like to find out more about? 
These prompts can help students connect the mathematical principles in the resources to workplace practice.

	Resource 2: Slide deck 
Suggested time: 
1-1.5 hours 
	· Show slide 3 to outline the learning objectives.
· The resource teaches students to use mathematics in the context of mechanics. It assumes knowledge of units and conversion, substituting in and rearranging formulae. If these skills need work, go back to Resource 1, though the use of formulae is made clear, so still supports students who are improving in this area. It covers four main subtopics: forces, energy and work, moments and torque, and power and efficiency. These concepts build upon each other and terms can be confused, so it is recommended that you use the quiz and worksheet at the end to help reinforce and untangle the concepts. The general flow of teaching is: forces cause change through changes in motion or shape -> energy is the capacity to cause change, and energy is transferred when work is done -> power is the rate at which energy is transferred.
· Some of the slides present obvious areas of clarification or exploration which may be applicable to the resource, dependent on the students. These have been covered below, for the specific slides.
· Where the slides contain worked examples, the solution appears on a click so that you can choose to ask students to have a go at the question first or allow them to make suggestions verbally before you reveal the method and answer.
· Tell students to have their glossary and formulae sheet nearby during the resource. Encourage them to write extra notes and terms in the glossary and to refer to formulae as needed.
SUBTOPIC: FORCES: 
Forces are the base of this topic, so it starts gently by having students consider forces in different contexts that might be relatable to them. It covers weight, tension, compression, bending and torsion. Force due to gravity (weight) must be understood carefully, but the other forces are just for relating to terms students might be familiar with. The key idea to get across is that a force can change the motion or shape of an object. 
· Show slide 4. Ask students if they know why a photo of the tower of Pisa features here. The story is about Galileo dropping two balls from the top, using the advantage of the lean, to prove that the mass of the balls was not a factor in how fast the balls fell.
· To illustrate how drag affects different objects, have the students visualise dropping: 1) two identical bowling balls at the same time; 2) a bowling ball and a beach ball of the same size/surface area. Ask them: What is different between the two experiments? The bowling ball has a much larger mass than the beach ball. With air resistance, falling objects with less mass are more affected by air resistance because the drag force is more comparable to their weight. Now have students consider 3) Dropping two balls of the same mass but different sizes. Prompt them to conclude that when mass is the same, objects with more surface area will experience more air resistance and fall more slowly. Highlight that in a vacuum, they would all fall at the same rate.
· Show slide 5. Discuss with students why we can use a constant for the gravitational field on Earth. Refer to the statements given on the slide. Teachers may encourage interested students to research gravity more generally, e.g. the gravitational constant G.
· Show slide 6 and introduce the three key formulae for force, work and power. Ensure students understand how they build upon each other. Later in the presentation, there will be detailed workings using these formulae.
· This is a good moment for teachers to go through all the units in long form for watts, joules and newtons. This will help to dispel the misconception that these units are Base SI units. Test students on these before providing the answers yourself. For example, newtons is kg m/s2.
· Use slide 7 to give students a chance to think of examples of different forces before revealing the example on slide 8. Students might be familiar with the ideas of tension, compression, etc without realising they are forces.
· Show slide 9. Ensure students understand that forces result from acceleration, but mainly the acceleration they will work with is the acceleration of gravity. 
· Have students try the practice question on slide 10. Reveal the answer on slide 11 and answer any questions students may have. Ensure they understand the formula F=ma and that a can be g (gravity) for the force weight.
· Use slide 12 to briefly explain stress and strain. These concepts can help students relate forces to terms they may have heard in the field or other coursework, but are not an essential skill to complete this topic. The mini task asks students to decide which material has a higher strain under the same load – rubber or concrete. Students could discuss in groups or consider individually. 
SUBTOPIC: ENERGY AND WORK DONE: 
Energy and work rely on understanding forces. The key ideas to convey in this subtopic are that energy is the ability to do work, and work is done when a force moves an object. There is a worked example calculating work done. Students will have to convert units and recall formulae to complete the question. They can use the formulae sheet to help. An example of how work relates to force using pulleys concludes this subtopic.
· Using slide 13, prompt students to recognise that energy can be stored, or transferred as work by applying a force.
· Have students try the question on slide 14. Reveal the answer on slide 15 and answer any questions students may have. Teachers might like to remind them to convert to SI units first.
· Show slide 16, which uses the example of a simple pulley to introduce the formula W=mgh. Illustrate for students how to get W=mgh from W=Fd and F=ma where a=g and d = h.
· Show slide 17 and explain to student how pulleys can be designed to reduce effort. Emphasise that the work done is the same for both pulleys, but it is easier for a human to give half the effort. This kind of thinking will help students prepare for exam-style thinking. Prompt students to recognise that they have to pull the rope twice as far, so the force required is half. You can show this on the board by using W=Fd with W = 20 J and d = 2 m, so F = 10 N, then repeat double the distance with W = 20 J, d = 4 m, so F = 5 N.
SUBTOPIC: MOMENTS AND TORQUE: 
Moments and torque are introduced in the context of levers. They are similar to pulleys in that the amount of work required is the same, but the human effort is changed. Classes of levers can help students think through where the effort is applied and where the load is, which will help with problem solving and exam-style thinking. The crux of the resource is the theory of moments, which has a worked example. 
· Show slide 18 and facilitate a brief class discussion focusing on the question on the slide. Prompt students to consider the material requirements of such a lever: length, bending, etc.
· Present the information on slide 19 outlining some history of levers. If students are not aware of Stonehenge, teachers might need to expand on this. Some stones are 4m tall and weigh up to 25 tons.
· Show slide 20 to outline moment and torque. Consider describing perpendicular distance as the distance along the beam or lever.
· Use slide 21 to outline how levers work. Point out to students that other terms can be used to describe a fulcrum: point of interest, central pivot, pivot point, etc. Students should take away an understanding of the three categories of lever.
· Show slide 22. Ask students to think about where the effort, load and fulcrum are for each example. Have them discuss this in small groups before feeding their answers back to the class. Reveal the answers on slide 23 and answer questions as needed. More information:
· Crowbar: The fulcrum is located at the bend towards the bottom of the bar, the effort is applied at the top of the bar, and the load is lifted at the bottom of the bar, so the fulcrum is located between the effort and the load and therefore the crowbar is a Class 1 lever.
· Wheelbarrow: The fulcrum is located at the wheel, the effort is applied at the handles, and the load is in the bucket/pan, so the load is located between the fulcrum and the effort, and therefore the wheelbarrow is a Class 2 lever.
· Tweezers: The fulcrum is located at the connection, the effort is applied by fingers in the middle, and the load between the prongs, and therefore the tweezers are a Class 3 lever.
· Show slide 23 and ask students to give another example of each class of lever. Example answers include:
· Class one: simple stick, claw hammer, see-saw, pliers.
· Class two: door/gate, bottle opener, nail clippers, stapler.
· Class three: broom, baseball bat, tongs, fishing rod, space used in class three configuration
· Show slide 24 to outline the theory of moments. Emphasise to students that the theory of moments only applies when the lever is not moving. Ensure they understand that the force and the distance must be perpendicular, but students will not be required to calculate perpendicular distances or forces using trigonometry as part of this resource. Remind students that equilibrium means the system is not accelerating or rotating.
· Point out that distance is perpendicular distance. There are three diagrams shown on the slide to illustrate the point. Teachers can remove the tilted lever illustrations and still illustrate the point if preferred.
· Students might notice and become confused by the fact that force × distance is also the formula for work done and energy. Moments are about rotation. Work uses J and moments use N·m.
· Have students try the question on slide 25. Reveal the answer on slide 26 and answer any questions students may have. Unlike on slide 24, the lever is not perpendicular to the forces and perpendicular distances are given.
SUBTOPIC: POWER: 
The resource concludes with power, which is the rate of transfer of energy. This concept should feel natural to students from daily contexts, so there is not much explanation about power as a concept, but the formula is introduced. Spend some time relating power, energy and time on the formula page. If energy is the ability to cause change, something that is high-powered can cause change more quickly than something that is low-powered. There are two worked examples provided in the slid deck: one for a power calculation and one for efficiency. 
· Use slide 27 to define power. Then have students try the question on slide 28. Reveal the answer on slide 29 and answer any questions students may have. Slide 28 uses the term ‘integer – remind students that an integer is just a whole number.
· Have students try the question on slide 30. Reveal the answer on slide 31 and answer any questions students may have. Remind students, if needed, that efficiency is the ratio of useful power out to total power in, and is often expressed as a percentage. Teachers may also need to remind students that percentage change is (new-old)/new.
· If students are struggling with percentages, consider setting a few problems of calculating percentages of numbers and converting percentages to fractions and decimals.
· Students should now have the knowledge to complete the quiz and worksheet.

	Resource 2: Quiz
Suggested time: 
15 minutes
	· Have students work through the quiz questions. Teachers may choose to present the quiz as a front-of-class activity, pausing for answers between. Or, students may complete the questions independently at their own pace. If necessary, edit the slides to remove the answers before giving to students.
· The quiz questions for this resource cover:
· recalling correct units;
· using correct units;
· calculating weight;
· calculating work done;
· calculating efficiency;
· reasons for loss of efficiency;
· calculating power;
· calculations involving a combination of force, work and power.

	Resource 2: Worksheet with solutions
Suggested time: 
30 minutes
	· Have students complete the worksheet independently. Then go through the answers as a class using the separate answer sheet. Answer any questions students may have.
· This worksheet tests correct use of formulae, units, significant figures, conversions, percentages and other basic maths principles, including mathematical communication and layout. Specifically, it tests the use of the following formulae:
· force, 
· 
· 
· 
· 
· Encourage students to use their glossary to clarify terms and refer to their formula sheet to identify the formulae for solving a problem.

	Plenary
Resources: 
· R2 Slide deck, slide 32 (if using)
	· If using the slide deck, show slide 32 to outline what students have covered.
· Consider asking students to reflect on their learning, identifying what they found easy, what was challenging and anything they feel they need more support with.

	Follow-up/ Consolidation
(to be completed outside of lesson)
Suggested time: 
30 minutes
Resources: 
· R2 Slide deck, slide 33 (if using)
	· If using the slide deck, show slide 33 or tell students they will choose one of the research topics below to prepare a short presentation. Students will then present their findings in a subsequent lesson, either in small groups or to the class. They may research:
· the mechanical principles behind the huge amount of money wasted on the Millennium Bridge in London, when it had to be reinforced to avoid excessive lateral sway; they could relate this to the reason that soldiers traditionally ‘break step’ when crossing bridges;
· examples of disasters related to inaccurate load calculations as a result of inaccurate calculations.


	Resource 2: Key mathematical mechanics principles



	Resource 2: Key mathematical mechanics principles




[bookmark: _Toc233708258][bookmark: _Toc233708305]Resource 3: Key mathematical electrical principles
Resource 3 provides an overview of the key mathematical concepts that students need to know for the specification point 2.5 Electricity principles, specifically:
series circuits;
parallel circuits;
Ohm’s Law;
calculations of power dissipation, current, voltage, resistance and power;
calculations involving step-up and step-down transformers.
By the end of this resource, students should be able to calculate current, voltage, resistance and power in simple circuits, and apply transformer relationships to practical construction contexts. Students should know how to use the formulae and interpret the results rather than simply recall isolated facts.
[bookmark: _Toc233708259][bookmark: _Toc233708306]Preparation
	Resources provided
	· Resource 3 Video (Key mathematical electricity principles for construction)
· Resource 3 Slide deck
· Resource 3 Quiz questions
· Resource 3 Worksheet
· Resource 3 Worksheet answers
· Glossary
· Formulae sheet

	Equipment needed
	whiteboard, workbooks, writing tools, calculators

	Safety factors
	None

	Prior learning
	· Basic numeracy skills such as rounding, decimals, percentages, percentage change
· Fraction skills, such as adding fractions with different denominators and reciprocals
· Clear mathematical reasoning working out area and volume of simple shapes
· The prefixes used with SI units, such as milli-, centi-, kilo- etc.
· Standard form
· Using and manipulating algebraic formula
· Basic understanding of the concept of voltage, current, power, resistance and their units
· Basic understanding of circuits, circuit components and their symbols
· Basic understanding of different power supplies (DC, AC single and three phase, no details required)
· Students should be familiar with the concept of 'Safe Isolation'. remind them that we calculate resistance to verify that a circuit is dead (continuity testing) or safe to energise

	Common misconceptions
	· Many students misunderstand mathematical electricity principles, often assuming electrical work is mainly practical rather than calculation-based. They may not realise how essential formulae for voltage, current, resistance, and power are for designing safe and efficient circuits. Some believe standard values or guesswork are acceptable, but incorrect calculations can lead to overheating or system failure. Recognising the importance of these principles helps students apply electrical maths confidently and ensure installations meet safety and performance requirements in construction.
· Some students will use phrases such as “heat loss”. Or describe energy being lost as heat or sound. But energy cannot be lost – it can be converted to different stores.
· Even experienced electricians describe current as flowing. Current does not flow. Electrons flow. Current is a rate of charge transfer.
· Students often think that current and electron flow are in the same direction. They are in opposite directions.
· That Ohms Law can be used for all electrical circuits. Ohm's Law can only be strictly applied to Ohmic conductors with components where current is directly proportional to voltage and in situations where temperature and physical conditions remain constant.

	Accessibility
	· Seek to ensure wide representation for any visiting speakers and case studies used. 
· Ensure all students are able to access the material, either printed or electronic, including subtitles turned on, if available on video.
· Microsoft Equation Editor has been used for all maths equations to make them accessible to screen readers.


[bookmark: _Toc233708260][bookmark: _Toc233708307]Activity guide
	Resource 3: Video
SUGGESTED TIME: 
5 minutes 
Resources: 
· R3 Slide deck, slide 2 (if using)
	· If using the slide deck, play the video (https://vimeo.com/1206421590/4643d373fd) on slide 2 for the class as an introduction to this resource. 
· This video uses an interview with an electrician to discuss their daily work and introduce industry contexts for which electricity principles and calculations are required.
· The interview aims to provide students with a taster of the type of job they might be aiming for and to learn that at some point in the electrical construction process, maths must be used for safety and efficiency reasons. It might be that the maths is sometimes carried out before they start their work, but it will always be important.
· Before viewing, consider encouraging note taking, for example, students could be asked to listen for:
· one example of maths being used in the workplace;
· one formula or calculation mentioned; 
· one reason why accuracy is important; 
· one example of technology or software being used alongside mathematical knowledge. 
· After viewing, teachers could use quick discussion or reflection questions such as:
· What mathematical ideas were mentioned? 
· Why was accuracy important in the examples shown? 
· What is one thing you learned about the role? 
· What would you like to find out more about? 
These prompts can help students connect the mathematical principles in the resources to workplace practice.

	Resource 3: Slide deck 
Suggested time: 
1-1.5 hours 
	· Show slide 3 to outline the learning objectives.
· The resource teaches students to use mathematics in the context of electrical quantities. It assumes knowledge of units and conversion, substituting in and rearranging formula. 
· If these skills need significant work, go back to Resource 1 and help students revise as needed. The use of formulae is made clear throughout the resource, however, to support students who are still improving in this area. 
· The mathematics of fractions and reciprocals might be challenging for some students, so do go through the example on parallel resistance carefully with them and ensure they can do reciprocals on their calculators. They might require additional worksheets on fractions and reciprocals. 
· The resource is roughly broken into four subtopics: resistance in series and parallel circuits, Ohm’s law, power, and transformers. The slide deck covers the basics in more detail and then moves on to principles and calculations involving electrical power, including power dissipation and step-up and step-down transformers.
· Some of the slides present obvious areas of clarification or exploration which may be applicable to the resource, dependent on the students. These have been covered below, for the specific slides.
· Where the slides contain worked examples, the solution appears on a click so that you can choose to ask students to have a go at the question first, or allow them to make suggestions verbally before you reveal the method and answer.
· Tell students to have their glossary and formulae sheet nearby during the resource. Encourage them to write extra notes and terms in the glossary and to refer to formulae as needed.
SUBTOPIC: SERIES AND PARALLEL CIRCUITS: 
The resource starts by introducing basic circuit quantities and their units, and circuit components required. Students should know the difference between parallel and series circuits already, but they are covered here for revision.
· Show slide 4 to introduce key quantities in circuits. Use the text in the purple box as a prompt to get students involved, by asking them to match the SI unit to the quantity.
· Use slide 5 to recap some basic circuit symbols that are required for the resource. It is essential that students can recognise these. 
· Show slide 6 and remind students of the two types of circuits – parallel and series. 
· Use slide 7 to illustrate parallel circuits in more detail: 
· Explain that in parallel the current is split into different branches. This description helps students to visualise the current flowing. Refer back to the video example of modern Christmas lights where if one bulb fails, the others still work.
· The circuit shown is DC. When discussing parallel circuits, refer to ring mains (socket circuits) using the text in the purple box. Mains will be AC, but the principles are the same. Ask students why it is important that all sockets receive the same voltage. Teachers could also ask what happens to the current in the ring main as more devices are plugged into the sockets.
· Emphasise that adding more devices in parallel reduces the total resistance of the circuit. For a fixed supply voltage, a lower total resistance results in a higher total current being drawn (low resistance → high current).
· Use slide 8 to illustrate series circuits in more detail:
· Explain that, in series, the current is in a single loop. This description helps students to visualise the current flowing. Refer back to the video example of older Christmas lights, where if one bulb fails, the whole circuit fails.
· The circuit shown is DC. Ask students to think of examples of safety interlocks, referring to the text in the purple box. Examples include guard doors where a door is opened and shuts off a machine, or a limit switch that opens when it is pushed to an unsafe position. 
· As components are added to a series circuit, the total resistance increases. For a fixed supply voltage, a higher total resistance results in a lower total current being drawn (high resistance → low current).
SUBTOPIC: OHM’S LAW: 
Ohm’s law is perhaps the most important formula in the resource, and it is applied to parallel and series circuits in the worked examples, one of which requires formula rearrangement.
· Show slide 9 and introduce the formula for Ohm’s Law. Take time to ensure the students can rearrange it for any subject.
· This is a good point to check that students understand the difference between AC and DC and single-phase and three-phase voltage, though calculations for these are not expected in this resource.
· Facilitate a short discussion to highlight when Ohm’s law is not applicable. Examples include:
· when reactive elements such as inductors or capacitors are present. Ohm’s Law can still be applied at a snapshot in time or in the steady state (e.g., when all capacitors are fully charged).
· when current and voltage are out of phase in some AC systems, such as motors.
· in three-phase systems, Ohm’s Law can be applied to each phase individually, subject to the same rules as a single-phase system.
· Ask students if they have ever used a multimeter. Explain that the maths we do on paper to calculate resistance () is what the multimeter calculates to display a value.
· Have students try the question on slide 10. Teachers may choose to display slide 7 as a reminder after students have copied down the question. Reveal the answer on slide 11 and answer any questions students may have. Students might need to be reminded that adding fractions requires a common denominator and of reciprocals: . Consider setting some worksheets on calculations with fractions if students struggle with this.
· Have students try the question on slide 12. Teachers may choose to display slide 8 as a reminder after students have copied down the question. Reveal the answer on slide 13 and answer any questions students may have.
· Use slide 14 to outline why the wrong resistance for a circuit is dangerous. Prompt students to think about the questions on the slide - When the insulation on a wire gets damaged, its resistance might decrease. What happens to the current? What hazards could this create?
· Ensure students understand that when the resistance of a wire decreases, the current increases. If this increases beyond the capacity of the system, it can lead to tripped fuses or heat and fires in poorly designed or maintained systems.
· Highlight that an example of when a resistance might be too high is a poor connection between a wire and a component, which reduces the current can lead to unpredictable behaviour. 
· Have students try the question on slide 15. Reveal the answer on slide 16 and answer any questions students may have. For the tip, 20A or less means they can be powered from a standard household socket.
· Teachers can either have students complete Q3 on the worksheet at this point to recap learning, or this can be saved for the end.
SUBTOPIC: POWER: 
Power should be a familiar concept to students, but for electricity it has a different form than they have seen before: It is defined in terms of volts and amps. This is because amps are a rate of flow of charge (coulomb per second) and volts energy per charge (joule per coulomb). Their product has unit joule per second or watt, which is power, but students are not required to know this. There are two worked examples for power. 
· Use slide 17 to introduce power and explain its relevance for the topic. Then show slide 18 and explain how to calculate power. Ensure students can rearrange the power equation independently, which will help them in the next example. 
· Depending on students' interests, teachers could note that in AC circuits, the product of voltage and current is called apparent power and is measured in volt–amperes (VA). Why might this be different from the real power in watts when the voltage and current are out of phase? It’s used to size electrical equipment ensuring the system is designed to handle the power requirements.
· Have students try the question on slide 19. Explain that “Purely resistive” is another way to say “Use Ohm’s Law”. 
· Recap significant figures and decimal places briefly if needed and remind students to use units in the final answer. Explain to students that these are common small mistakes that easily lose marks. Highlight to them that using units in their calculations can help them double check they are using SI units too. Reveal the answer on slide 20 and answer any questions students may have.
· Use slide 21 to introduce power dissipation. Then expand students learning by briefly linking this to the first law of thermodynamics: energy cannot be created or destroyed, only transferred or converted.
· Display slide 22 and explain that these problems use Ohm’s law substituted into the power formula. Teachers may choose to illustrate this substitution on the board, or they may ask a more confident class to show it themselves.
· Now have students try the problems on the slide. Support students by explaining that we can assume current remains the same because the resistance of the lamp will be much higher than the cable. Encourage students to find the form P=I2R on their own. Reveal the answer on slide 23 and answer any questions students may have. 
· After the problem, you could also encourage students to show that P=V2/R.
SUBTOPIC: TRANSFORMERS: 
Students will need to know the basic construction of an ideal transformer, that it works by electromagnetic induction and how to use the formulae. They will also need to know when a step-up or step-down transformer is required. 
· Use slide 24 to identify the construction of a transformer. In particular, point out the number of turns in the primary and secondary coils.
· Use slide 25 to relate the number of turns in the coils to voltage in the primary and secondary circuits and to identify the need for step-up and step-down transformers based on the required voltage in the secondary compared to the primary circuit. Provide specific numerical examples on the board if students are struggling with the fractions. 
· Show slide 26 which covers transformer formulae. Support students to build intuitive understanding. Explain that the power is the same on both sides of the transformer (), more turns increases the voltage () and thus decreases the current (). Tell students that they do not need to memorise the formulae but need to know which one to choose for the situation.
· Have students try Exam-style question 1 on slide 27. Students will need to identify whether a step-up or step-down transformer is required, and use the electrical power equation to solve the problem. Reveal the answer across slides 28–30 and answer any questions students may have.
· Have students try Exam-style question 2 on slide 31. This question has been based on a sample assessment question so the principles and style are likely to be particularly relevant to the exam. If need be, guide students as follows, through the process:
· Firstly, consider whether the components are in parallel or in series and what the components are by recalling the circuit symbols.
· There are three resistors in a series circuit, and the current is the same in all parts of the circuit.
· Each voltmeter is in parallel across each resistor, so the voltage on the voltmeter is the same as the voltage across its resistor.
· Reveal the answer across slides 32–34 and answer any questions students may have.
· Students should now have the knowledge to complete the quiz and worksheet.
· Slide 35 is an optional quiz for students who might be interested in circuits. Not all of the symbols here are required knowledge for the worksheet. Allow students to work together as a class, asking each student in turn if they can name one until it comes down to the last trickiest ones! The answers are provided on slide 36, but here are the functions of each:
· Batteries (more than one cell) – Supplies electrical energy, provides a DC voltage to a circuit. 
· Resistor  – Limits or controls current. Used to protect components and control voltages.
· Capacitor  –  Stores electrical energy temporarily. Commonly used for smoothing signals, timing, or filtering.
· Inductor (Coil) – Stores energy in a magnetic field. Often used in filters, transformers, and power supplies.
· AC Voltage Source  – Supplies alternating current (AC). Used to represent mains power or AC signals.
· Diode  – Allows electrons to flow in one direction only. Used for rectification (AC to DC conversion).
· Transistor (BJT) – Acts as a switch or amplifier. Used to control current with another current.
· Ground (Earth) – Reference point for voltage in a circuit. Often connected to the physical earth or chassis.
· Ammeter – Measures current in amperes (A). Connected in series with the circuit.
· Voltmeter – Measures voltage in volts (V). Connected in parallel across components.
· Fuse – Safety device that breaks the circuit if current is too high. Protects components from damage.
· Lamp / Bulb – Converts electrical energy into light. Often used as an indicator or load.
· Cell (with polarity shown) – Same as the earlier cell but explicitly shows positive (+) and negative (–) terminals.
· Fixed Resistor (IEC style) – Same function as a standard resistor. Just a different symbol style.
· Variable Resistor (Rheostat) – Resistance can be adjusted. Used for controlling current.
· Potentiometer – Adjustable resistor used to control voltage. Common in volume controls and dimmers.

	Resource 3: Quiz
Suggested time: 
15 minutes
	· Have students work through the quiz questions. Teachers may choose to present the quiz as a front-of-class activity, pausing for answers between. Or, students may complete the questions independently at their own pace. If necessary, edit the slides to remove the answers before giving to students.
· The quiz questions for this resource cover:
· recall of correct units
· use of correct units
· calculating electrical power
· calculating voltages in transformers
· calculating resistance in a parallel circuit
· calculating current in a series circuit given resistance 
and voltage
· calculating current in a circuit given resistance and power 
(using P = I2R)

	Resource 3: Worksheet with solutions
Suggested time: 
30 minutes
	· Have students complete the worksheet independently. Then go through the answers as a class using the separate answer sheet. Answer any questions students may have.
· The worksheet tests correct use of formulae, units, significant figures, conversions, percentages, and other basic maths principles, including mathematical communication and layout, and drawing simple circuit diagrams. Specifically, it tests the use of the following formulae:
· transformer relationships, Vp Ip = Vs Is
· power, P = IV
· Ohm’s Law, V = IR 
· Equivalent resistance in series, Rtotal = R1 + R2
· Equivalent resistance in parallel,
· Encourage students to use their glossary to clarify terms and refer to their formula sheet to identify the formulae for solving a problem.

	Plenary
Resources: 
· R3 Slide deck, slide 37 (if using)
	· If using the slide deck, show slide 37 to outline what students have covered.
· Consider asking students to reflect on their learning, identifying what they found easy, what was challenging and anything they feel they need more support with.

	Follow-up/ consolidation
(to be completed outside of lesson)
Suggested time: 
30 minutes
Resources: 
· R3 Slide deck, slide 38 (if using)
	· If using the slide deck, show slide 38 or tell students they will research well-known disasters as a result of other types of electrical failure relating to the maths and principles they are studying. They should prepare a short presentation. Students will then present their findings in a subsequent lesson, either in small groups or to the class.



	Resource 3: Key mathematical electrical principles



	Resource 3: Key mathematical electrical principles




[bookmark: _Toc233708261][bookmark: _Toc233708308]Resource 4: Key mathematical heat principles
Resource 4 provides an overview of the key mathematical concepts that students need to know for the specification point 2.7 Heat principles, specifically:
revisiting calculations of power, area, etc.;
principles of heat transfer;
specific heat capacity;
k-values, r-values, U-values;
how to find inverse equations;
calculating heat loss/transfer.
By the end of this resource, students should be able to explain how heat is transferred through buildings and to use common heat-transfer formulae to calculate energy transfer, heat loss and insulation performance. Students should understand when and why each formula is used, and be able to apply them in construction contexts.
[bookmark: _Toc233708262][bookmark: _Toc233708309]Preparation
	Resources provided
	· Resource 4 Video (Key mathematical heat principles: glazing company)
· Resource 4 Slide deck
· Resource 4 Quiz questions
· Resource 4 Worksheet
· Resource 4 Worksheet answers
· Glossary
· Formula sheet

	Equipment needed
	whiteboard, workbooks, writing tools, calculators

	Safety factors
	None

	Prior learning
	· basic numeracy skills such as rounding, fractions, decimals, percentages, percentage change
· clear mathematical reasoning working out area and volume of simple shapes
· the prefixes used with SI units, such as milli-, centi-, kilo- etc.
· standard form
· using and manipulating algebraic formulae
· SI units of length, mass, area, volume, time, temperature power and energy.
· rates, such as power, and multiplying rates by time
· the concept of specific heat capacity, details not required
· the concept of k-value and U-values for different materials and components of a building, details not required.

	Common misconceptions
	· Many students hold misconceptions about mathematical heat principles, often assuming heating systems rely mainly on practical installation rather than calculations. They may underestimate the importance of formulae for heat transfer, energy efficiency, and system sizing. Some believe that all heating systems work similarly, overlooking how building materials, insulation, and room dimensions affect heat demand. Understanding these principles is essential for designing safe, efficient, and properly sized heating systems within modern construction projects.
· Thermal conductivity, k and heat flow, Q are often confused. The thermal conductivity, k (W/m K) is a property of the material that measures how easily heat can pass through the material as a result of its chemical and physical composition. It is independent of thickness, area, or temperature difference whereas Q is dependent on those things.
· That energy can be ‘lost’ (‘waste’ and ‘lost’ are not the same thing; ‘waste’ is subjective). Energy, like matter, cannot be created or destroyed.
· That heating occurs by either convection, conduction OR radiation, whereas it is usually a combination of all three.
· That double glazing always contains a vacuum rather than a gas. Vacuum glazing is still quite rare. Usually, gases such as Argon or even dry air are used.

	Accessibility
	· Seek to ensure wide representation for any visiting speakers and case studies used.
· Ensure all students can access the material, either printed or electronic, including subtitles turned on, if available on video.
· Microsoft Equation Editor has been used for all maths equations to make them accessible to screen readers.


[bookmark: _Toc233708263][bookmark: _Toc233708310]Activity guide
	Resource 4: Video
SUGGESTED TIME: 
5 minutes 
Resources: 
· R4 Slide deck, slide 2 (if using)
	· If using the slide deck, play the video (https://vimeo.com/1206421925/83af139629) on slide 2 for the class as an introduction to this resource.
· In this video, an industry professional answers questions about their work, specifically in relation to key heating principles relevant in construction. It also discusses the science behind vacuum glazing and other more common types of double and single glazing in relation to scientific and mathematical heat principles.
· The purpose is to engage students with the science principles behind their course. The video allows students a quick rest from the intense mathematics and physics calculations they are working on within this topic. 
· Before viewing, consider encouraging note taking, for example, students could be asked to listen for:
· one example of maths being used in the workplace;
· one reason why accuracy is important; 
· one example of technology or software being used alongside mathematical knowledge. 
· After viewing, teachers could use quick discussion or reflection questions such as:
· What mathematical ideas were mentioned? 
· Why was accuracy important in the examples shown? 
· What is one thing you learned about the role? 
· What would you like to find out more about? 
These prompts can help students connect the mathematical principles in the resources to workplace practice.

	Resource 4: Slide deck 
Suggested time: 
1-1.5 hours
	· Show slide 3 to outline the learning objectives.
· The slide deck expands on the topics discussed in the video. There are five subtopics: overview of types of heat transfer, specific heat capacity as a material property and how to use it in the energy formula, thermal resistance and thermal conductivity, overall heat transfer coefficient, U values and heatloss, and relating power to energy transferred as heat, which should be familiar at this point. Worked examples illustrate how to use the formulae. There are many formulae in this resources, but teachers should focus on building intuition about heat transfer, resistivity and conductivity, and have students refer to the glossary to keep terms clear and the formula sheet as needed.
· Some of the slides present obvious areas of clarification or exploration which may be applicable to the lesson, dependent on the students. These have been covered below, for the specific slides.
· Tell students to have their glossary and formulae sheet nearby during the resource. Encourage them to write extra notes and terms in the glossary and to refer to formulae as needed.
SUBTOPIC: HEAT TRANSFER OVERVIEW: 
Students need to be able to identify how heat is lost in buildings. This is discussed in the video in the context of windows.
· Using slide 4, discuss with the class other examples of where heat is important in construction. If there is time, discuss concrete curing. Concrete generates heat as it sets (exothermic). If it gets too hot, it cracks. Civil engineers calculate this heat to manage the pour. If there is not time for this within the lesson, this could make for a nice research project for students to tackle individually.
· Show slide 5. The image on the slide is a thermovision image showing lack of thermal insulation on a residential building. 
· Ask students to discuss in pairs or as a class where heat is transferred. They should notice that red/yellow areas show warmth, there is conduction through the walls, there is convection as warm air rises through and out of the building, there is radiation as heat transfers from the building to the surrounding air or through windows.
· Discuss the use of the phrase “heat lost” – Explain to students that heat is never really lost, but it can be transferred away from the building – not lost as in “destroyed”.
· Use slides 6 and 7 to cover applications of heat formulae and the importance of understanding properties of materials.
SUBTOPIC: SPECIFIC HEAT CAPACITY: 
Students might remember from the resource 1 video that materials have properties and specific heat capacity is a material property. Reinforce that specific heat capacity (SHC) is a material property that shows how much heat energy a substance needs to change its temperature, which is useful for determining whether materials are good insulators or conductors of heat. They will learn the energy formula and rearrange it in a worked example.
· Show slide 8 and define specific heat capacity for students. Point out to students the units used (heat energy required in J, per kg of material per K temperature change). Remind students that for changes in temperature we can us K or ºC, but K is safest if they are not sure. To get students thinking about what SHC means, have them compare the two values for rockwool and PIR insulation board, which they should be familiar with.
· Explain that often we can work out formulae from units but not always as combined units are often given a short version, such as joules (J) and newtons (N). Consider asking the students to figure out the formula before revealing the next slide.
· Show slide 9, and answer any student questions about the formula. Practise rearranging the equation on the board, and set some practice worksheets on this if it is needed.
· Have students try the question on slide 10. Reveal the answer on slide 11 and answer any questions students may have.
SUBTOPIC: THERMAL RESISTANCE AND CONDUCTIVITY: 
These slides are used to build up to U-values. It’s important for students to think intuitively about thermal resistance and conductivity and how that relates to the thickness of materials. There are a lot of variables and formulae, but stick to intuition. 
· Show slide 12, which features an image of a cross-section of a wall. Ask students to discuss what happens to heat inside the building as it transfers through the wall. The aim is to facilitate  intuitive understanding of thermal resistance and total thermal resistance. Prompt with questions such as: What does each layer add to the resistance? Which layers have more resistance than others?
· Use slide 13 to develop this intuition further. The slide illustrates that thermal resistance is proportional to thickness and inversely proportional to conductivity. Point out that spec sheets give k-values for the materials, and the material thickness can be adapted and layered to build the resistivity required.
· Use slide 14 to further explain the k-value on the previous slide. 
Teachers could expand learning by explaining the chemistry here; teachers might need to define the word ‘intrinsic’ in this context. Point out that spec sheets give k-values.
· Have students try the question on slide 15. Reveal the answer on slide 16 and answer any questions students may have.
· Teachers can extend this task by having students repeat the question with a smaller/larger thicknesses or smaller/larger k-values. The slide can be copied and edited if required.
SUBTOPIC: OVERALL HEAT TRANSFER COEFFICIENT AND U-VALUES: 
U-values are simply the inverse of the total thermal resistance and are used to describe heat transfer in building surfaces. Relate back to the video about how windows with lower U-values are better at keeping heat in buildings. The heat loss formula is introduced to show the rate of heat loss for a certain U-value.
· Show slide 17 to begin the subtopic. Explain to students that the units of U as U-value is heat transferred per unit area for each degree of temperature difference.
· Use slides 18 and 19 to introduce the heat loss formula. Teachers may choose to model how to rearrange the formula on the board, or to set a practice worksheet on this.
· Highlight the difference between thermal conductivity, k and heat flow, Q, as students often confuse these: The thermal conductivity, k (W/m K) is a property of the material that measures how easily heat can pass through the material as a result of its chemical and physical composition. It is independent of thickness, area, or temperature difference, whereas Q is dependent on those things.
· Remind students that a change in temperature can be kelvin or Celcius since they have the same step size.
· Prompt student to realise that U-Value is directly proportional to heat loss. Then explicitly link U-Values to Building Regulations Part L. Tell students: 'You cannot sign off a building if the maths doesn't prove the U-value is low enough.’
· Have students try the question on slide 20. Reveal the answer on slide 21 and answer any questions students may have.
· Draw students’ attention to the purple box on slide 21 and have them consider ventilation as a solution to temperature management. Facilitate a brief class discussion on this.
SUBTOPIC: POWER: 
The heat loss formula gives power, but students will also need to know how to calculate power from heat energy over a period of time. The common notation for heat loss (power) and heat energy is both Q, which is indeed confusing, but careful tracking of units can help overcome this problem.
· Show slide 22. Explain that they will now consider the formula for power in a heating context. Use the kettle example to illustrate heat transfer. Encourage students to link the kettle back to energy transfer in the circuit that powers the kettle. Explain that a kettle acts as a large load with low resistance. Have students calculate the resistance of the kettle given its power and RMS mains voltage using P = V2/R 
where R = V2/P = (230 V)2 / 2000 W= 26.45 Ω
· Students should now have the knowledge to complete the quiz and worksheet.

	Resource 4: Quiz
Suggested time: 
15 minutes
	The quiz questions for this resource cover:
· recall of correct units
· use of correct units
· conversion of Wh to joules
· calculating the rate of heat loss using U values
· calculating heat energy (using E = P × t)
· calculating temperature difference (using Q = UAΔT)
Students could do the quiz as a front-of-class activity, pausing for answers between. Or you could give the questions to students to do independently at their own pace – if necessary, edit the slides to remove the answers before giving to students.

	Resource 4: Worksheet with solutions
Suggested time: 
30 minutes
	· Have students complete the worksheet independently. Then go through the answers as a class using the separate answer sheet. Answer any questions students may have.
· The worksheet tests correct use of formulae, units, significant figures, conversions, percentages, and other basic maths principles, including mathematical communication and layout. Specifically, it tests the use of the following formulae:
· heat loss, 
· power, 
· density, 
· specific heat capacity, 
· efficiency
· comparing U-values.
· Question 3: Thermal mass is the ability to absorb, store and slowly release heat energy. It helps keep buildings' temperature stable in summer by absorbing heat during the day and releasing it at night. Thermal mass is an important consideration in modern eco-buildings. 
· Question 6: Some heating systems are rated in BTU so students must be able to convert these to J or kWh in order to select replacement parts. The relevant conversion factor is in the worksheet.
· Encourage students to use their glossary to clarify terms and refer to their formula sheet to identify the formulae for solving a problem.

	Plenary
Resources: 
· R4 Slide deck, slide 23 (if using)
	· If using the slide deck, show slide 23 to outline what students have covered.
· Consider asking students to reflect on their learning, identifying what they found easy, what was challenging and anything they feel they need more support with.

	Follow up/ Consolidation
(to be completed outside of lesson)
Suggested time: 
30 minutes
Resources: 
· R4 Slide deck, slide 24 (if using)
	· If using the slide deck, show slide 24 or tell students they will choose one of the research topics below to prepare a short presentation. Students will then present their findings in a subsequent lesson, either in small groups or to the class. They may research:
· the science and maths behind vacuum glazing and compare it to the more commonly used types of double glazing that use gases, and single glazing;
· the pros and cons of heat pumps.
· Teachers may wish to hold a traditional debate on the latter topic in a subsequent lesson. Ask the class whether they think heat pumps are a good idea or not. Assign two or three speakers ‘for’ and ‘against’ and have them try to win the class round.


	Resource 4: Key mathematical heat principles
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All weblinks and resources have been used in accordance with the owner Terms and Conditions and, where specified, permission has been granted by the owner.
Inclusion of weblinks or mention of external organisations within the teaching materials does not imply any affiliation with, endorsement by or sponsorship of these external organisations.
	Location
	Link (with permission if required)
	Owner
	Date last accessed

	Teaching Guide page 3
	www.eduqas.co.uk/media/44mjv5a1/wjec-eduqas-t-level-in-bse-for-construction-specification.pdf 
	EDUQAS*
	July 2026

	Teaching Guide page 6
	support.tlevels.gov.uk/hc/en-gb/articles/360015345420-Industry-placement-logbook-for-students
	GOV.UK
	July 2026

	Teaching Guide page 7
	https://xerte.uwe.ac.uk/play.php?template_id=3272&utm
	UWE Bristol
	July 2026

	Teaching Guide page 7
	www.skillsforlifenetwork.com/resource/embedded-construction-materials/?utm
	Skills for Life Network
	July 2026

	Teaching Guide page 7
	https://edulibrary.co.uk/further-mathematics-for-construction (with permission)
	EduLibrary
	July 2026

	Teaching Guide page 7
	www.transum.org/Software/SW/Starter_of_the_day/Similar.asp?ID_Topic=61 (with permission)
	Transum
	July 2026

	Teaching Guide page 7
	www.stem.org.uk/resources/library/collection/468018/maths-challenges-linked-construction-industry
	Stem Learning
	July 2026

	Teaching Guide page 7
	www.bbc.co.uk/bitesize/articles/zhnfp4j#z86hxbk
www.bbc.co.uk/bitesize/guides/zqxb4qt/revision/3
	BBC Bitesize
	July 2026

	Teaching Guide page 7
	https://studymind.co.uk/notes/series-and-parallel-circuits-2/ (with permission)
	Study Mind
	July 2026

	Teaching Guide page 7
	www.tes.com/teaching-resource/functional-skills-maths-in-the-workplace-construction-bundle-25-pc-off-13155807 (with permission)
	TES
	July 2026

	Teaching Guide page 7
	https://concretemath.co.uk/calculators/ (with permission)
	Concrete Math
	July 2026

	Teaching Guide page 7
	www.castrads.com/en/heat-loss-calculator 
	Castrads
	July 2026

	Teaching Guide page 7
	https://elek.com/calculators/cable-sizing-bs (with permission)
	ELEK
	July 2026

	Teaching Guide page 7
	www.trilux.com/trilux_calculator/calculator/Start?standalone=true&locale=en_us
	Trilux
	July 2026


* ‘T-LEVELS’ and ‘T Level’ are registered trademarks of the Department for Education.
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These resources are made available subject to the Technical Education Networks programme Terms and Conditions. These can be accessed at www.technicaleducationnetworks.org.uk 
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