
 
 
 
 

KS4 Engineering Curriculum Map cover sheet 
 

Subject: NCFE Engineering Year Group 10-11 Key Stage 4 

 Links to prior learning  

●​ The KS4 engineering curriculum builds 
directly on knowledge and skills developed at 
KS3, reinforcing continuity and progression. 

●​ New topics are introduced by explicitly linking 
them to foundational concepts such as 
materials, forces, and basic design principles. 

●​ Regular revisiting of key ideas ensures prior 
learning is embedded and gaps are 
addressed. 

●​ Practical tasks and problem-solving activities 
draw on students’ previous experiences, 
encouraging application of earlier knowledge 
in new contexts. 

●​ Scaffolded learning supports students to make 
clear connections between past and current 
content, preparing them for more complex 
concepts and future study. 

 

Retrieval Practice 

●​ Knowledge Quizzes: Regular use of quick, 
engaging quizzes-such as multiple-choice, 
short-answer, or matching key terms to 
definitions-encourages students to recall 
information from previous topics, not just 
recent lessons. 

●​ Spaced Retrieval: Key concepts are revisited 
after increasing intervals (weeks or months), 
ensuring knowledge is retained over time 
rather than crammed for exams. 

●​ Peer Assessment and Feedback: Students 
often mark each other’s quizzes, discuss 
answers, and receive immediate feedback to 
address misconceptions and reinforce correct 
understanding. 

●​ Linking Topics: Teachers explicitly connect 
current learning to previous content, for 
example by using word banks of key terms 
from earlier units or prompting students to 
apply old vocabulary in new contexts. 

●​ Use of Technology: Online tools and platforms 
are used for low-stakes, user-friendly quizzes 
and recall activities, making retrieval practice 
regular and accessible. 

 KS3 RP DT Pictionary word games
 KS4 DT Retrieval Practice (RP) Questions 

 

Adaptive teaching strategies 

●​ Anticipating Barriers: Before lessons, teachers 
identify potential obstacles to learning, such 
as complex vocabulary or common 
misconceptions, and plan resources or 
supports accordingly. This might include 
providing additional materials, differentiated 
worksheets, or technology for specific 
learners. 

●​ Knowing Your Learners: Teachers use 
assessment data and prior work to understand 
each student’s needs, including SEND 
requirements or areas where high-attaining 
students may need extra challenge. 

●​ Formative Assessment: During lessons, 
techniques such as mini-whiteboard 
responses, hinge questions, and low-stakes 
quizzes are used to check understanding in 
real time. This allows teachers to quickly 
identify misconceptions or gaps. 

●​ In-the-Moment Adaptations: Teachers adjust 
their approach as needed-such as reading 
texts aloud, using diagrams, analogies, or 
increasing scaffolding for those who need 
more support. Stretch tasks or open-ended 
questions are provided for high prior attainers. 

●​ Peer Support and Group Work: Structured 
group activities and peer explanations help all 
students, especially those with SEND, to 
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 access learning through collaboration. 
●​ After the Lesson: Teachers reflect on what 

worked, identify students needing further 
support or challenge, and adapt future 
planning accordingly. Seating plans and 
medium-term plans are regularly updated to 
reflect changing needs. 

 Annotation-Sentence-Starters.pdf

 Connectives Mat.pdf
 KS3-Access-FM-cards.pdf

Literacy 

●​ Students engage with a variety of technical 
texts, diagrams, and specifications to develop 
reading comprehension and subject-specific 
vocabulary. 

●​ Writing tasks include producing design briefs, 
technical reports, evaluations, and reflective 
logs, helping students structure their ideas 
clearly and use accurate engineering 
terminology. 

●​ Opportunities for discussion, presentations, 
and peer feedback support the development 
of both spoken and written literacy. 

●​ Emphasis on explaining processes, justifying 
decisions, and evaluating outcomes 
strengthens students’ ability to communicate 
technical information effectively. 

 DT Word Mat
 Connectives Mat.pdf

 how to answer a 9 marker

Oracy  

●​ Group Discussions: Students regularly 
participate in structured discussions, allowing 
them to articulate technical ideas, justify 
design decisions, and critique solutions. 

●​ Presentations: Learners present project work 
or research findings, developing confidence 
and clarity in spoken communication. 

●​ Debates: Students debate contemporary 
engineering issues, such as sustainability or 
ethical considerations, building persuasive 
argumentation and critical thinking skills. 

●​ Collaborative Problem Solving: Activities such 
as team design challenges and peer teaching 
encourage students to communicate 
effectively, negotiate, and explain their 
reasoning. 

●​ Explicit Modelling: Teachers model effective 
spoken language, including the use of 
technical vocabulary and appropriate levels of 
formality, and scaffold opportunities for 
students to practise these skills. 

 Annotation-Sentence-Starters.pdf

 

Numeracy  

●​ Embedding Mathematical Skills: Students 
regularly apply mathematics to solve 
engineering problems, such as calculating 
forces, measuring components, interpreting 
graphs, and using formulae in context. 

●​ Cross-Curricular Consistency: Methods and 
language used in mathematics lessons are 
reinforced in engineering, ensuring students 
can transfer and apply their numeracy skills 
confidently. 

●​ Practical Application: Tasks such as weighing 
materials, measuring dimensions, and 
analysing data in projects make numeracy 
relevant and meaningful. 

●​ Problem Solving: Students are encouraged to 
reason mathematically, spot patterns, and 
select appropriate methods to tackle 
real-world engineering challenges. 

●​ Use of Technology: Online platforms and 
software support numeracy development 
through interactive tasks and immediate 
feedback. 

 Maths Skills for DT booklet.pdf

Careers across the Curriculum   
 

Wider Curriculum opportunities  
​

Super Curriculum  
​
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●​ The curriculum integrates real-world 
engineering practices, exposing students to 
industry standards, manufacturing processes, 
and modern technologies. 

●​ Links with local engineering companies 
●​ Collaborative projects and portfolio work help 

students develop and showcase transferable 
skills such as problem-solving, teamwork, and 
communication. 

●​ Career education supports students in 
preparing for further education, 
apprenticeships, or employment within 
engineering and related sectors. 

●​ Emphasis on employability skills ensures 
students understand the expectations and 
opportunities within the engineering 
workforce. 

 Careers across the Curriculum

STEM Workshops: In-school and external workshops, 
including robotics, coding, and large-scale construction 
challenges, allow students to explore engineering 
concepts in engaging, real-world contexts. 

●​ Competitions: Participation in local and 
national engineering competitions encourages 
innovation and application of classroom 
learning. 

●​ STEM Clubs: After-school clubs provide 
opportunities for collaborative projects, further 
exploration of engineering topics, and 
development of practical skills. 

 
 Trips Audit 2025

 Queensmead Extra Curricular Activities 24/5 Su…

Academic Competitions: Participation in national 
engineering and STEM competitions, such as the 
CREST Award or design challenges, encourages 
independent research and creative problem solving. 

●​ Clubs and Societies: After-school STEM 
clubs, robotics teams, and engineering 
societies allow students to explore topics of 
interest and develop practical skills. 

●​ Lectures and Workshops: Access to guest 
speakers, industry professionals, and 
university taster sessions broadens students’ 
understanding of engineering careers and 
current developments. 

●​ Personal Projects: Students are encouraged 
to undertake independent projects, such as 
designing and building prototypes or 
researching areas of interest, which can be 
showcased in school exhibitions. 

●​ Online Learning: Engagement with MOOCs, 
online tutorials, and subject-specific resources 
enables students to explore advanced topics 
at their own pace 

 Engineering - Super Curriculum 

Assessment and feedback (Detail how often feedback is given, how it is given, when etc) 
Whole class feedback​
Mini Whiteboards​
Coursework mock feedback one every 12 weeks, its marked once a week  
 

 Design and Technology Department Feedback Policy
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KS5 Engineering Curriculum Map cover sheet 
 

Subject: AAQ Engineering  Year Group 12/13 Key Stage 5 

Links to prior learning 
 
 At KS5, the engineering curriculum is carefully 
sequenced to build on students’ prior knowledge and 
skills developed at KS3 and KS4. For example, 
mathematical and scientific principles introduced in 
earlier years are further developed and applied to more 
complex engineering contexts, such as advanced 
mechanics, electronics, and design processes. 
Students revisit foundational concepts-like static and 
dynamic systems, circuit theory, and manufacturing 
processes-but at a higher level of complexity and with 
increased emphasis on application and 
problem-solving. Practical skills such as safe workshop 
practice, teamwork, and project management, first 
encountered in earlier key stages, are reinforced and 
extended through collaborative projects and 
industry-linked assignments. This ensures continuity 
and progression, allowing students to make meaningful 
connections between previous learning and new 
content, and to see how their knowledge evolves 
towards real-world engineering applications. 
 

Retrieval Practice  

●​ Quizzes and Questioning: Utilising multiple 
choice, short answer, and true/false questions 
to prompt factual recall. 

●​ Varying Difficulty: Questions are set at 
different levels of challenge, from basic recall 
to more complex tasks requiring explanation, 
analysis, or evaluation. This ensures students 
are stretched appropriately and can build on 
their knowledge over time. 

●​ Spaced and Repeated Retrieval: Concepts 
are revisited after increasing intervals, making 
recall more challenging and strengthening 
memory. 

●​ Self-Assessment: Students use RAG (Red, 
Amber, Green) rating to identify areas of 
strength and weakness, guiding independent 
study and revision. 

●​ Addressing Misconceptions: Retrieval 
activities are followed by feedback and 
discussion, allowing misconceptions to be 
identified and corrected through class 
dialogue. 

●​ Self-Explanation: Students are encouraged to 
explain their reasoning or expand on factual 
statements, promoting higher-order thinking. 

 
 KS4 DT Retrieval Practice (RP) Questions 

Adaptive teaching strategies 

●​ Scaffolding: Temporary support is provided 
through visual, verbal, or written aids such as 
writing frames, knowledge organisers, 
sentence starters, and worked examples. 
These supports are gradually removed as 
students gain independence. 

●​ Explicit Instruction: Teacher-led approaches, 
including clear modelling of tasks and thought 
processes, are used. This involves 
demonstrating strategies, thinking aloud, and 
providing guided practice before students 
work independently. 

●​ Differentiation: Tasks are adapted in 
complexity and format to match students’ 
needs. For high-attaining students, stretch 
and challenge activities are provided, such as 
open-ended problems and independent 
research projects, while SEND students may 
receive more structured guidance and 
practical demonstrations. 

●​ Practical and Visual Learning: Lessons are 
made as practical as possible, with 
demonstrations and hands-on activities to 
reinforce understanding. Visual aids and 
concrete examples help make abstract 
concepts accessible to all learners 

 Annotation-Sentence-Starters.pdf
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 A-Level Product Design Roulette UNIT 1.xlsx  Connectives Mat.pdf

 KS3-Access-FM-cards.pdf

 

Literacy  

●​ Students engage with a range of technical 
texts, including textbooks, standards (such as 
BS 8888), and industry publications, to 
develop their reading comprehension and 
ability to extract relevant information from 
complex sources. 

●​ Writing skills are developed through the 
production of technical reports, design 
documentation, and reflective logs. Students 
are taught to use precise engineering 
terminology, structure their writing logically, 
and present arguments or design decisions 
clearly and concisely. 

●​ Opportunities for extended writing are 
provided in coursework and project work, 
where students must explain processes, 
justify design choices, and evaluate 
outcomes. 

●​ Oral literacy is promoted through 
presentations, group discussions, and peer 
feedback, helping students articulate technical 
ideas and collaborate effectively. 

 
 Copy of Copy of Unit 3 Engineering A part 2 Desi…
 Copy of  Unit 3 Engineering A part 1 Design trigg…

 

Oracy  

●​ Structured Discussions: Regular group and 
class discussions allow students to articulate 
technical ideas, justify design choices, and 
critique solutions. 

●​ Debates: Students engage in debates on 
contemporary engineering topics, such as 
sustainability or ethical considerations in 
design, developing their ability to argue a 
point and consider alternative perspectives. 

●​ Presentations: Students deliver presentations 
on project work, research findings, or design 
proposals, building confidence and clarity in 
spoken communication. 

●​ Peer Feedback: Opportunities for students to 
provide and receive feedback on spoken 
contributions help refine their language use 
and presentation skills. 

 Annotation-Sentence-Starters.pdf

 

Numeracy 

●​ Applied Mathematics: Core mathematical 
concepts such as algebra, trigonometry, 
statistics, and calculus are embedded within 
engineering principles and problem-solving 
tasks. Students learn to interpret and 
manipulate data, perform calculations, and 
apply mathematical reasoning to real-world 
engineering scenarios. 

●​ Contextualised Learning: Numeracy is taught 
within the context of engineering systems, 
such as analysing forces, electrical circuits, 
and fluid dynamics, helping students connect 
mathematical theory to practical applications. 

 Maths Skills for DT booklet.pdf
 Copy of Unit 1 Topic A.pptx

 Copy of Unit 1 Topic B
 Copy of Unit 1 Topic C

 Copy of Unit 1 Topic - D

Careers across the Curriculum   
 

●​ The curriculum explicitly explores different 
engineering career pathways, including 
apprenticeships, university routes, and direct 
employment, and students are supported in 
clarifying their own career aspirations and 

Wider Curriculum opportunities 

●​ National Competitions: Participation in events 
like the IMechE Design Challenge, where 
students design, build, and present 
engineering solutions to real-world problems. 

●​ STEM Clubs and Societies: Opportunities to 

Super Curriculum 
 

●​ STEM Enrichment Activities: Involvement in 
STEM clubs, national competitions, and 
collaborative projects with industry partners 
provides opportunities for deeper exploration 
and application of engineering concepts. 
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preparing for progression. 
●​ Employability skills-such as teamwork, project 

management, communication, and 
problem-solving-are embedded in both 
practical and theoretical components of the 
course. 

●​ Industry links and guest speakers are used to 
contextualise learning and provide up-to-date 
information about the skills and attributes 
valued by employers. 

 Careers across the Curriculum
 
 

join engineering or STEM clubs, fostering 
collaboration on projects beyond the 
classroom. 

 Trips Audit 2025
 Queensmead Extra Curricular Activities 24/5 Su…

●​ Independent Projects: Students are supported 
to undertake independent research or design 
projects, encouraging creativity, critical 
thinking, and self-directed learning. 

●​  

 Engineering - Super Curriculum 

Assessment and feedback (Detail how often feedback is given, how it is given, when etc)​
Feedback is given at the end of every unit for practicals its given as whole class and non specific or individual as fittinging with the JCQ guidelines​
THeory works we use mini whiteboards to feedback and mock exams once a half term  
 

 Design and Technology Department Feedback Policy
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11

12

UNIT 1 
MATHS

https://www.wadebridge.cornwall.sc
h.uk/assets/file/DT%20learning%20
journey.pdf 

https://roundwoodpark.co.uk/wp-co
ntent/uploads/2021/10/Design-Tech
nology-Learning-Journey.pdf

Work in more 
depth on 

projects, honing 
your practical 

skills, improving 
your resilience 

& problem 
solving whilst 
developing 

independence 
in the workshop.

After choosing 
options in year 
9, focus your 

studies in 
engineering in 
years 10 - 11, 

through 
exciting, real life 

projects. 
Deepen your 

understanding 
of engineering 

in the world 
around us whilst 
solving real life 

problems

The Extended 
Certificate is for 

students interested 
in learning about 
the engineering 
sector alongside 

other fields of 
study, intending to 
progress to a wide 

range of higher 
education courses, 

including but not 
necessarily in 
STEM-related 
subjects. It is 

designed to be 
taken as part of a 

programme of 
study that includes 

A Levels.

What is an engineer and the 9 types.
Mechanical
Chemical
Software 

Aeronautical
Biomedical

Communications
Civil

Automotive 
electrical

EXCAVATOR 

UNIT 1
THEORY

PENCIL 
HOLDER

Health And safety 
legislations, how and 
where they are used.

Materials the 
properties and 

sourcing of.
Timbers

Polymers
Metals

Composites
ceramic

Tools, how to choose 
the appropriate tool 
and how to use it 

safely

Topic A
indices laws
Logarithms
Linear equations plotting
Factorisation of expressions
quadratic equations and formula
radians converting to degrees
angular rotatino, area and arc lengths
plot sine and cosine wave
sine and cosine rules
vectors, resolution of forces, phasor sum
surface area and volume

Materials / Make: 
Exploring contexts that 

you are unfamiliar 
with. Understanding 
the design situation.

Evaluate:
How well does your 

product work?
What would you 

change? 

Unit 1 EXAM 
REVISION

FINAL 
GCSE 
EXAM

8 HOUR 
EXAM

CAD13

Core content and 
specialist knowledge: 

Revise and practice 
exam papers in 

preparation for your 
final exam .

Design:
Designing with restrictions Isometric 

Projection & Rendering

Make: 
Thermo - Forming Shaping 

manufactured boards

Evaluate:
 Does your product work? How can you fix 

problems?

Materials:
Polymers Classification, What is a 

polymer?
What is a circuit?

Engineering 
drawings, how to 

construct them, how 
to read them and 

international 
standards

 Research: What 
materials will be 

appropriate for your 
product? What 
materials are 
sustainable?

What tools will need 
to used and why

CAD:
Drawing 3d parts

Aeesemly 
Renders

Working drawings 

Materials / Make: Use 
materials you have not 
combined before such 

as concrete, acrylic and 
timber to develop a 

unique stylized product

Hand drawn 
isometric drawing:
Construct a drawing 
using all 5 line types 
and the correct tools. 
Drawings will meet 

engineering standards

Task 6 Evaluate:
How well does your 

product work?
What would you 

change? 

What are the 
challenges: 

What problems will 
you face

 Research: What 
materials will be 

appropriate for your 
product? What 
materials are 
sustainable?

What tools will need 
to used and why

Task 3 CAD:
Drawing 3D parts

Aeesemly 
Renders

Working drawings 

Hand drawn 
isometric drawing:
Construct a drawing 
using all 5 line types 
and the correct tools. 
Drawings will meet 

engineering standards

Materials / Make: 
Exploring contexts that 

you are unfamiliar 
with. Understanding 
the design situation.

NEA

Task 1. Research: 
What materials will be 
appropriate for your 

product? What 
materials are 
sustainable?

What tools will need to 
used and why

Task 2 Hand 
drawn isometric 

drawing:
Construct a 

drawing using all 5 
line types and the 

correct tools. 
Drawings will meet 

engineering 
standards

CAD:
Drawing 3d parts

Aeesemly 
Renders

Working drawings 

Task 4 production 
planning:

Manufacturing plans
Time management 

strategies, risk 
assessment and tool 
selection justification

Task 5 Materials / 
Make: Exploring 

contexts that you are 
unfamiliar with. 

Understanding the 
design situation.

UNIT 2- 
Reports

Unit 2A-Depth stop.
Understand how a depth 

stop would be 
manufactured in house and 

in industry. Learners will 
write an engineers report 

on this, include 
tool,materials and health 

and safety

Unit 2B-CAD Report.
To create a 2d 

engineering drawing to 
international standard. 

To create a circuit 
component diagram and 
to improve the electronic 

circuit via learner led 
research

Unit 2C-CAD 
Engineering as a 

team
To create a model 

in a team of 2 
which are identical. 
Learners will write 
a report contain 
team meetings, 
material  health 

and safety and tool 
research. All 

activities will need 
risk assessments 

created.

Unit 3- 8 hour exam
Learners will gain knowledge in the following, Materials, 
mechanisms, manufacture, health and safety legislations 
and time management. In this unit the learner will have to 

solve/ improve a problem with an engineering project. 
They will have to draw the improvement and write an 
engineers report including the information mentioned 

prior, to justify why theirs is an improvement

ENGINEERING CURRICULUM MAP

University 

College

Apprenticeship

Workplace

Continue your life long 
love of learning and 

personal development

Unit 10A-Tv Mount
Learners will learn the 
basic features of 
solidworks, sketch 
extrude, extrude cut. 
They will use this to 
complete a 7 
component assembly of 
a wall mounted tv 
bracket

Unit 10b-Tv Mount
Learners will learn the 
basic 2D features of 
solidworks, using layers 
and line types they will 
construct a 2d assembly 
made of multiple parts 
for a rocking horse. All of 
which will be drawn to 
international standards.

Unit 10c-Tv Mount
Learners will learn 
advance features of 
solidworks including 
metal work, welding and 
lofting allowing learners 
to draw complex shapes

What are the 
challenges: 

What problems will 
you face

Topic B
horizontal and vertical 
components of forces
equilibrant line of force
beams
stress and strain
elastic constant

Topic C
displacement and velocity, 
acceleration
force, intertia, torque, work and 
power
kinetic and potential energy
newtons laws and conservation of 
momentum
angular velocity, centripetal 
acceleration
mechanical advantage

Topic D
hyrdostatic pressure and thrust,
archimedes principle and relative 
density,
flow rate and velocity

Topic E
Resistors and 
Capacitors in Circuits

Topic F
Inductors

Transformers

KS4/5
ENG

r

Phasor Diagrams

AC Theory

https://www.wadebridge.cornwall.sch.uk/assets/file/DT%20learning%20journey.pdf
https://www.wadebridge.cornwall.sch.uk/assets/file/DT%20learning%20journey.pdf
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