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THE TECHNOLOGY DEPARTMENT 
Year 9 Technology Curriculum  

Year 9 
Electronics 

Microcontroller project  

Prior 
knowledge 
and 
progression 

In Years 7 and 8, students have begun to appreciate the basics of Electronics. They have covered 
the principles of voltage, current and resistance, along with looking at a range of basic traditional 
components. In Year 9, the aim of the project is to introduce them to microcontrollers and 
programming, which Industry Electronics is much more reliant upon. This will then give them a 
good foundation for GCSE and moving into the NEA project. Students will also use the laser cutter 
to produce part of their final product, further exposing them to industry style equipment, modern 
engineering and processes they will use in their GCSE project.  

Source of 
knowledge 

Printed differentiated booklets, teacher-led demonstrations, PowerPoints, exemplar 
materials/projects, YouTube videos.   

Knowledge 
Environment 
 
 
 
 
 
 
 
 
 
 
 
 
 
Knowledge 
making 
 
 
 
 
 
 
 
 
 
 
 
 
 

Students will learn about the life cycle of a product. They will be taught 
how designers and engineers and production staff plan every stage of the 
manufacture so that the effect of the product over its life span has the 
minimum effect on the environment. As well as at the end of its useful 
life. They will also be taught to understand that the manufacture of 
products need to be made using as little energy as possible and if the 
product is one that requires energy in its use that product can be deigned 
to be as energy efficient as possible, eg. A washing machine, cooker, 
lamp, tumble dryer. Ease of disassembly of the product at the end of its 
useful life is a major factor in the design of any product. There are several 
good You tube clips to enhance the teaching of this topic. 
 
The major part of the year 9 curriculum is the making of a product. The 
product is a night light with a wooden base and an acrylic laser cut figure. 
The circuit used a s a sensor to detect changes in light level. The process 
part of the circuit is a programmable chip called a microcontroller. A 
flowchart program must be written which can be downloaded onto the 
chip to control the inputs and outputs connected to it. The output is a 
rainbow LED which changes colour when current passes through it. 
Students learn about programming, circuit design and get to simulate the 
circuit operation using simulation software. Students practise their 
soldering skills and need to identify components and place them in the 
correct position in the circuit. 
Students also construct the base from a kit of wooden parts carefully 
inserting usb cable for power and circuit board. The next stage is to draw 
a suitable figure on a 2D design software program ready for laser cutting, 
when this has been cut it is attached to the base and tested. This is a 
major project taking the bulk of the time available for this year 9 unit. 

Students will apply 
the knowledge by;  
 
Completing their 
booklet, which has 
focused tasks 
covering all of the 
theory work 
 
Manufacturing a night 
light, to do this they 
will: 
 
• Construct a 

wooden casing 
• Carefully 

measure, mark 
out and drill 
appropriate 
holes  

• Write a 
flowchart to 
control their 
microcontroller 

• Populate their 
PCB 

• Attach offboard 
components to 



 
  

Inevitably with electronics there will be technical problems so the unit 
also focuses on how to fault find the circuit. Students are required to 
document any problems. 
The students also learn how to produce a manufacturing specification 
which is a requirement of all GCSE D & T projects. Prices of components 
are sourced from a reliable supplier of electronic components. They look 
at prices when bulk buying components and prices of single components. 
As with all D & T projects a final evaluation of the project is done looking 
at the original specification, the opinions of the end user and ways in 
which the design could be improved if the exercise was to be repeated.  
 
 
 
Students will begin to understand that a product only has a certain 
lifespan and eventually its component parts will need to be recycled. 
 
Students will cover the life cycle of a product and be expected to learn 
about life cycle assessment.  
Learning about energy and the need to conserve finite resources and 
make the most use of non- finite resources. 
Learning about energy uses for making different products, eg. To extract 
the ore from aluminium takes a massive amount of energy. 
Understanding the term sustainability and not compromising the needs 
of future generations. 
Understanding the terms finite and non-finite when it comes to 
resources. 
The role of a product designer or design team and the ways in which 
designers can design products to have a minimum effect on the 
environment. 
How will products be disposed of when they have reached the end of 
their useful life. How do we presently dispose of our old 
electrical/electronic equipment. What are the regulations concerning the 
disposal of products. 
Understanding the term planned obsolescence and what effect this has 
on the environment eg disposable razors, plastic bags etc. 
 
Microcontrollers, sensors, output components and constructing a working 
product (the night light). 
 
Using the systems approach to building an electronic circuit, input, 
process and output. 
 
The different types of environmental sensors used in electronics. How 
sensors have an effect on voltage levels in a circuit. 
The use of light dependant resistors in a circuit how they can be used to 
either detect a fall or rise in light level and have a direct effect on what 
happens to the output of a circuit. 
Microcontrollers what are they? What products are they used in which 
students have experience of. The power supply requirements of the IC’s. 
The use of flowcharts to program micro controllers, the difference 
between the flowchart symbols eg. analogue and digital diamonds. Use 
of output commands to switch on LED’s and the use of wait commands. 
The difference between an open loop and closed loop flowchart program.  
 
Use of simulation software to draw schematics and PCB layouts and then 
simulate the operation of the circuits. Practical circuit building Designing 
a Printed Circuit Board.  

their PCB, via 
flying leads (LDR 
and LED) 

• Fit their PCB into 
their wooden 
casing 

• Use Techsoft 2D 
design to 
produce a 
drawing file for 
the top of their 
Night light 

• Be aware of how 
the laser cutter 
works to 
produce the 
acrylic top piece 
for the night light 

 
 
 

 



 
To draw a schematic diagram using circuit wizard to simulate the 
operation of the night light project. This will require students to correctly 
draw flowchart to control the operation and sequence of the input 
sensors and output LED. 
 
Students are encouraged to gain knowledge of the CAD skills required to 
design a PCB. They will be required to complete a half finished circuit 
design and add relevant labels and simulate the operation.  
 
Craft skills and CAD design for laser cutting plastic. 
 
The manufacture and construction of plywood and why it is a suitable 
material for the base of the night light. 
 
Methods of joining the parts of the base together including alternatives 
to PVA bonding. 
 
Connecting up the USB power lead and the reason why this is a suitable 
method of providing voltage to the circuit. 
 
Placement of sensor and LED in the casing for best effect. 
 
Use of Techsoft 2D design to draw or modify an image suitable for the 
night light design. Understanding the terms CAD/CAM. 
 
The process of laser cutting and why this is a suitable method of quickly 
and efficiently producing a small batch of individual class designs. 
 
Investigate other products that are manufactured using the laser cutting 
process. How energy efficient is this process? 
 
The reason why acrylic plastic is a suitable material for the night light 
design. The properties of this material that make it ideal eg. self-sealing 
from the laser heat treatment that leave perfect edges. 
 
Manufacturing specifications, buying in the components and product 
pricing. 
 
What information can be obtained from manufacturers about specific 
components e.g. cost but also technical information in the form of PDF 
information sheets showing pin out detail, component tolerances etc. 
 
Price breaks what are they and in what situation would it benefit a 
manufacturer when purchasing components for a prototype, small 
batches or mass production. 
 
Using code numbers in electronic catalogues online to locate products. 
Completing a manufacturing specification for the night light circuit. 
 
Fault finding electronic circuits 

 
The importance of being able to fix a non-working product. The effect on 
the environment of a throwaway society. Instead of fixing a product 
throw it away and buy a new one. 
 



The correct sequence of checks used to fix a circuit. Visual checks for 
soldering mistakes, using instruments such as multimeters to measure 
voltage current etc, checking the power supply, checking the orientation 
of components etc. 
 
Checking that the flowchart is correct with the right sequence of events 
the correct symbols used and the correct addresses used. 
 
Evaluating the product at the end of the design process. 
 
Thinking about the opinions of others towards the aesthetics and 
function of the finished product. 
 
Looking back at original statements, design brief, specification, design 
ideas, working drawings, circuit function etc. 
 
Thinking about how the design and function of the product could be 
improved, e.g. using a different material for the base or perhaps changing 
the switch on threshold of the LDR by changing the settings on the 
flowchart. 
 
Use of time during the project how well each lesson was planned to 
maximise the time for product construction and testing. 
 
Use of process’s used in construction of the project are there any of the 
process’s which could be improved or changed to obtain a better quality 
product in a shorter time span. Compare this evaluation point with how 
this might work with real manufacturing. 
 
Sketches and notes are required when thinking about improvements to 
the design. 

 
 

 
 
 
 
 

  

Vocabulary 
Life cycle assessment, finite and non-finite resources, sustainability, planned obsolescence, 
microcontroller, light dependant resistor, flowchart, laser cutter, acrylic, plywood, CAD/CAM, 
product analysis, manufacturing specification, 

Assessment 
Focus  

End of topic assessment which includes a range of question styles (including multiple choice, short 
answer. Marks are awarded for ownership of revision by submission of revision materials. 
Booklets marked and quality feedback given on a regular basis.  

 

 

 

 

 

 



Year 9 
 

Unit Title  

Resistant Materials 

Source of 
knowledge Students MUST know   

Knowledge 
 
 
 
 
  

The Importance of Health and Safety  

Restate Generic workshop safety rules – How to enter room, where to 
store blazers, bags & equipment. Safety dress code  
Workshop tour – Pointing out dangers with all machines, tools & 
equipment. Emphasis on good housekeeping   

Now that students know the difference between a Hazard and a Risk from 
their studies in Year 7 and 8, students must now be able to identify 
obvious safety hazards in classrooms and workshops. They know that 
distractions can cause accidents and that tidiness or good housekeeping is 
a priority at the start, during and at the end of each lesson. The passive 
Speaker project develops the need for safety as we will be using 
significantly larger drill bit in the form of a Forstner Bit and the students 
need to be aware that these drill bits need greater care when setting up 
due to higher speed and increased size. 

More general workshop rules include: 

Always listen carefully to the teacher and follow instructions. 
Do not run in the workshop, you could ‘bump’ into another student and 
cause an accident. 
Know where the emergency stop buttons are positioned in the workshop. 
If you see an accident at the other side of the workshop you can use the 
emergency stop button to turn off all electrical power to machines. 
Always wear an apron as it will protect your clothes and hold loose 
clothing such as ties in place. 
Wear good strong shoes. training or soft shoes are not suitable. 
When attempting practical work stools should not be used and be put 
away. 
Bags should not be left where people can trip over them. 
When learning how to use a machine, listen very carefully to all the 
instructions given by the teacher. Ask questions, especially if you do not 
fully understand. 
Do not use a machine if you have not been shown how to operate it safely 
by the teacher. 
Always be patient, never rush about or run in the workshop. 
Always use the safety guard when working on rotating machines. 
Keep hands away from moving/rotating machinery. 
Use hand tools carefully, keeping both hands behind the cutting edge. 
Report any damage to machines/equipment as this could cause an 
accident. 
 

Students are Reintroduced to CNC Machines by way of comparison. 
Students know and have had the opportunity to use first hand the CNC 
lathe. In this unit we will remind them of the comparisons that apply to all 
machines including the Pillar Drill.  They must be able to understand the 

Students will apply 
the knowledge by; 
 
 
 
 
Behaving safely and 
sensibly in all 
classroom and 
workshop 
environments. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Using the process to 
design and make a 
practical product 
that they are proud 
of. 
 
 
 
 
 
 
 
 
 
 
 
 
 



advantages and disadvantages of Computer Numerically Controlled 
machines compared to Manually controlled machines. 

CNC Advantages  

• Precision – CNC machines are incredibly precise and can reproduce 
many components with the same measurements and thickness. They 
rely heavily on autonomous machining which eliminates human error. 

• High production – if you are looking for high production with 
thousands of pieces required in a short amount of time, CNC machines 
can handle large-scale production. They are also very scalable for a 
business that is rapidly growing. 

• Less labour – human intervention is very minimal with CNC machining. 
There is not as much skill and experience required to use the lathe and 
produce quality components. 

• Uniformity – one of the greatest advantages of CNC machines is they 
can produce the same product over and over again. With CNC, the 
dimensions are similar in all components down to the tiniest 
measurements. 

 
CNC Disadvantages 

• The initial setup costs can be extremely high. 
 

• Less workers are required and therefore more 
unemployment. 

 
Manual Machining Advantages 
Even though CNC machining is the preferred method in most businesses 
and even for some clients, there are some applications and situations that 
are best suited for manual milling, and as such, it also has its fair share of 
benefits. 

• Lower capital – unlike CNC machines, manual machines do not cost as 
much. They don’t require as many components or space to operate 
which makes them a preferred choice for businesses that are just 
starting out. 

• No programming – for CNC lathes to work, there is a lot of 
programming required to get the machines to work properly. With 
manual machines, you don’t have to worry about programming or the 
time taken to make sure the details are correct. 

• Shorter turn-around time – with manual machines, the time taken to 
produce a component is shorter. The steps involved are not as many as 
with CNC hence getting a piece ready usually takes a shorter time. 

• It is a great back-up – manual machines are a great back up for CNC. 
While you handle large projects on the CNC, you can use manual 
machines to handle smaller projects. 

 

Manual Machining Disadvantages 

• Unlike CNC, manual machining requires a lot of technical skill 
and know how, especially for the complex components.  

• The storage of manual machines can become an issue, 
especially when they are not used very much. 

Students will understand that manually controlled machines require the 
operator to make every decision and carry out every process by hand.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Being able to 
identify and 
correctly use an 
industrial type 
machine. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Students must be able to recognise and use a Centre Lathe. They will know 
that it is an engineering machine used to produce or modify cylindrical 
objects. They will understand that operations on a lathe are known as 
turning.  

They will understand that Computer Aided Design software (ProDesktop 
and Techsoft 2D), is used to produce machined products using a Computer 
Numerically Controlled (or CNC Machine), 

 
Students will begin their Passive speaker project practical work by marking 
out the relatively complex sound chamber using conventional marking out 
equipment: to include: Pencils Steel Rule, Compass. Engineers square. 
Students need to be reminded that computers play a role at this stage. 
CAD can be used to produce Templates that can be overlaid onto the 
material to save manual marking out. This will be especially beneficial 
when large production runs are needed.  
  
Students will be reminded of the desing process that will be followed. 
The Design Process 
Students must be able to understand each stage of the Design Process.  
This explains the stages that each product will have gone through from 
initial concept to completion.  
 
Design Brief - The design brief is a short statement describing what is going 
to be designed and made to solve the problem. It should not be vague, but 
can’t be too detailed until the research has been carried out. 
Research and Investigation -This is where every aspect of the problem is 
looked into to see it if is going to be possible to come up with a solution. 
Specification -This is a set of very important targets that the finished 
product must meet to fulfil the design brief and solve the problem. It 
should cover a range of critical areas such as Function (what the product 
must do), Safety, Size, Shape, Cost, Materials (what it is to be made from) 
and possible how it will be made. 
Design Ideas / Solution - A range of possible design solutions must be 
looked at before the best and most appropriate idea is chosen and taken 
forward to the manufacturing stage. 
Modelling and Prototyping - Once a design solution has been selected, it is 
usual for the idea to be temporarily made or modelled. This checks to see 
if it works and meets the design brief and specification. 
Manufacture / Making - When an appropriate design solution has been 
chosen and the model or prototype appears to work as intended, the 
product can then be made. This involves getting the correct materials, 
tools and labour to make the product. 
Testing and Evaluation - By testing the finished product, two very 
important questions can be answered: Does it work? Does it fulfil the 
design brief and the meet all the requirements of the specification? If the 
answer to either of these two questions is no, then the product might fail. 

Students must be able to use tools and equipment safely and effectively 
and to ensure that their actions do not endanger themselves or 
others.  Students’ should identify dangerous situations, report it to the 
teacher and/or technician and where appropriate, take action to eliminate 
the dangers if possible and minimize any remaining risks to health. 

Basic Tools 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Students will know 
that the 
manufacture of 
every new and old 
product has 
followed the same 
Design Process.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Students must become increasingly familiar with a number of different 
hand tools. These are classed as any tool that is powered by battery or 
hand rather than mains electricity.[1] The hand tools students must be able 
to recognise and safely use include -  
 
Saws – Coping, Hacksaw and Tenon 
Hammers – Ballpein and Tack 
Pliers – Normal and Long Nose 
Files – Flat, Round and Square 
Drills – Cordless and Hand 
Pillar Drill 
Vices –  Machine vice and Engineers vice 
Secure clamping methods that this relatively dangerous process demands. 
 
 
Power Tools and Machines 
Students must become familiar and confident in the use of a range of 
power tools and larger machinery. This equipment requires more detailed 
safety instruction and includes – 
 
Sanding Machines – Belt Sander or Band Facer, Pillar Drill, these two 
machines will be in use throughout this project (bottleneck). Students 
need to be aware of the need to plan their work so that the machines 
prevent their project progressing.  
 
Students must have a reasonable understanding of different Resistant 
Materials and how their propertied make them suitable for different 
applications. 
 
Resistant Materials  
Students will be reminded of the following important facts 
Plastics come in all sorts of colours and can be shaped into any form. 
There are two main groups of plastics: 
1. Thermoplastics (also known as thermoforms) 
2. Thermosetting plastics (also known as thermosets) 
 
Thermoplastics are usually easy to scratch and are waxy in texture. 
Examples of these are acrylic, PVC 
(Poly-Vinyl Chloride), Styrene and Polythene. Thermoplastics are not 
usually heat resistant. When you are trying to work out if a plastic is a type 
of thermoplastic or not you need to ask yourself: 
1. Does the plastic material scratch easily? 
2. Does if feel waxy when touched? 
3. Can it be easily deformed or shaped when heated to approx. 160⁰? 
 
Thermosetting Plastics are usually made by mixing chemicals together 
which then set permanently.  
These plastics are often a lot harder and not so easy to scratch. 
Thermosets have a solid feel to them and will usually burn before they can 
be shaped or deformed with heat. Thermosetting plastics are often used 
for more durable products such as canoes and kitchen work top surfaces. 
Examples of these are Fibre Glass, Urea Formaldehyde and Epoxy Resin. 
When you are trying to work out if a plastic is a type of thermoset or not 
you have to ask yourself: 
1. Is it difficult to scratch and does it have a hard feel to it? 
2. Is it used in hot conditions such as the kitchen? 
3. Is it expected to be used in tough conditions and to last for a long time? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
They will know the 
difference between 
thermoplastic and 
thermosetting 
plastic, and be able 
to identify several 
examples of both. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
They will know the 
difference between 
Natural Woods and 
Manufactured 
Woods, and be able 
to identify several 
examples of both. 
 
 
 



As this project is manufactured entirely from Plywood, we will focus on the 
following facts. 
Wood is a very versatile material. It has been used to through history 
for a variety of purposes: for fuel, weapons, cooking utensils, transport 
and shelter. There are two main types of wood or timber (from 
different types of trees) (broad leaved trees, whose seeds are enclosed 
in fruit e.g. Acorns, Chestnuts) (cone bearing trees e.g. Conifers, pine 
trees) 
1. Hardwoods 
2. Softwoods 
3. Manufactured 
 
Hardwoods 
They come in a variety of different grains and a multitude of colours. 
With the hardwood family, there are also two distinct types of trees. 
 
Evergreen Hardwoods. 
These are trees that keep their leaves all year round. They generally 
grow quicker than deciduous trees and grow to a large size. They are 
usually softer and easier to work with than deciduous trees. There are 
only two European evergreens and these are holly and the laurel. Most 
evergreens are found in tropical or sub-tropical countries such as South 
America, central America, Africa and India. Examples of evergreen 
hardwoods are: -Mahogany, Teak, Iroko & Ebony. 
 
Deciduous Hardwoods. 
These are the trees that lose their leaves in winter. They generally grow 
in temperate climates including the British Isles, Europe, Japan and New 
Zealand. Examples of Deciduous hardwoods include Oak, Ash, Elm, 
Beech, Walnut and Chestnut. 
 
Softwoods 
As mentioned above, these are produced by cone bearing trees, such as 
conifers. They are 
generally evergreen and have easily recognizable needle like leaves. 
They grow in cold or cooler 
temperate climates. These are countries such as Canada and Northern 
Russia. They grow much 
quicker than hardwoods and are therefore cheaper, softer and easier to 
work with. Their seeds are held in cones. Common examples include: -
Pine, Fir, Cedar and Larch.  
 
We will be using Birch faced Plywood so special emphasis will be 
given to this section of material. 
Manufactured Boards 
As the name suggest, these are manmade boards, wood based and 
made by gluing together wood strips or thin layers of solid wood 
(veneers) fibres or particles. They have many advantages over natural 
woods, as they are available in much larger sheet sizes. They don’t 
shrink or twist as easily as natural woods and tend to be much cheaper 
then hardwoods or softwoods. Some common examples include 
Medium Density Fibreboard (MDF), Plywood, Blockboard, Chipboard 
and Hardboard. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
They will know the 
difference between 
ferrous and non-
ferrous metals, and 
be able to identify 
and name several of 
each.  
 
 
 
 
 
 
 
. 



Although we will not be making our current product from Metal, it is 
important that students don’t forget how important this group of 
materials Is I.E we rely on metals, in the form of cutting tools, make and 
shape all that we do.  
 
Ferrous metals: 
These metals contain small amounts of iron. The iron content makes 
the metal strong and tough. The iron content has the disadvantage of 
making the material go rusty. Stainless steel is the only steel that will 
not rust, all other steels must be protected by some coating, e.g. paint, 
oil, grease, plastic coating, galvanising.  
 
Non Ferrous Metals 
Do not contain iron. As a result, they generally lack the strength 
necessary for construction work but have other advantages e.g. Good 
electrical and thermal conduction, do not rust, easily folded and 
shaped. 
 
 
Practical applications necessary for this product: 
The sound channel is to be accurately drawn onto paper. Students will 
need to use marking out equipment with accuracy to ensure the sound 
is projected from the Mobile phone speaker to the large drilled holes in 
the Plywood’s outer chamber. Once marking out has been checked by 
the teacher, the sound chamber will be cut using a coping saw. Remind 
students that coping saws are especially good at cutting curves due to 
the narrowness of the blades. Remind students how they can replace 
blades:  Hold the frame in the bench vice, release the handle by 
gradually unscrewing and place the blades over the tension pins. Slowly 
reverse the process until the blade is held securely in tension.  
Once the sound chamber has been cut to the inside of the line the 
students will begin the finishing process by filing to the intended 
profile. Ensure students appreciate that Plywood is prone to splitting 
and that they should avoid touching the material until they have 
removed all the burrs.  
The 4 pieces of the Speaker can then be glued using PVA Adhesive and 
secured in a Bench vice for approximately one hour until dry.   
 
The Assembly is then ready for drilling 
The correct position for drilling will then be located by the template, 
provided.  Use a centre punch and ball pein hammer to create a large 
indentation. This completes the hole preparation and we move onto 
the pillar drill. 
 
Students will be shown specifically how to clamp the work piece 
securely in the correct position by moving the work piece within the 
machine vice jaws and by moving the machine table. The tool bit must 
align with the previously marked out and centre punched hole. The 
depth stop will be set to ensure the Blind hole is drilled to the correct 
depth. The Machine table will then be securely clamped. Students will 
be made aware that the drilling must be done in a sequence of short 
downward pulls of the handle followed by a short rest period achieved 
by lifting the handle upwards for a second or so. This action ensures the 
cutting tool ( Forstner bit does not get clogged. Clogging with waste 
materials will cause loss of cutting efficiency, will result in tool bit 



damage or shortening of the tools life and could even cause an accident 
as the tool bit may shatter in extreme case. 
  

Vocabulary 

Quality, Emery, Specification, Ergonomics, Evaluate, Millimetre, Accuracy, Aesthetic, Molecule, 
Safety, Thermoplastic, Veneer, Deciduous, Thermosetting, Prototyping, Hazard, Polyvinyl Acetate, 
Medium Density Fibreboard, Ferrous, Non-Ferrous, Manufactured. 

 

Assessment 
Focus  Health and Safety, Industrial Machine understanding, the Design Process and Materials 

 



Year 9 

Core Technology 
Learn a range of graphics techniques including lettering styles, back plates and rendering techniques. A 

range of tasks including the use of isometric drawing and 2D sketching will enable students to design and 
develop creative solutions to a problem. Students will also be introduced to CAD/CAM software and 

machines, including 2D Design, ProDesktop and the laser cutter. 

Source of 
knowledge 

Printed differentiated booklets, teacher-led demonstrations, PowerPoints, exemplar 
materials/projects, YouTube videos.   

Knowledge 

Graphics 
Knowledge & Application of Isometric Technique - Understand the 
importance of using 30 degree lines and keeping all lines parallel to 
each other. 
Use of the crating technique to enable more complex shapes to be 
drawn in proportion. Crating is a method of drawing a 3D object in 
isometric inside a crate. It helps us to draw things accurately, and 
consider all views even if we cannot see them. 
 

Pupils must draw isometric shapes testing their prior knowledge and 
retention. An isometric drawing is a type of 3D drawing that is set 
out using 30-degree angles. It's a type of axonometric drawing in 
which the same scale is used for every axis, resulting in a non-
distorted image.  

Pupils must use prior knowledge of tone and finishing techniques to 
enhance the sketches; rendering, shading and adding tone in order 
to make shapes look realistic.  

Render using a light source to improve the presentation and realism 
of the sketch. 

Adding Tone - Adding light, medium and dark tones to each surface 
can enhance the design and make it appear 3D. Select your light 
source and apply colour appropriately.  

Pupils must develop understanding of Orthographic and use prior 
knowledge.  

Recap of orthographic drawings, explaining that they are unique to 
other drawing styles because they show more than one view of the 
same item.  
 

Orthographic drawings, or working drawings are a very commonly 
used drawing style in industry as it shows three views of the same 
product, the front, end and plan elevation.  

F.E. = Front Elevation/View.  E.E. = End Elevation/View.  Plan View 

Pupils must develop an understanding of the Design process and the 
importance of research and analysis before designing starts Analyse 
a context. Pupils must create a task analysis, design brief, design 
specification and design ideas.  
 

Students will apply 
the knowledge by;  
 

- Producing a 
range of 
drawings 

 
- Complete 

written tasks 
and research 

 
- Making 

practical 
outcomes 
(food) 

 
-  Completing 

an extended 
writing task 
which 
evaluates 
the 
successes 
and areas for 
development 
of Core.  

 
 
 
 
 
 



A task analysis is where you explore, in depth, the task that you 
have chosen to do. You can do this by creating a mind map. Add lots 
of information and suggestions to the mind map.  
 
A Design brief is a document for a design project developed by a 
person or team (the designer or design team) in consultation with 
the client. They outline the deliverables and scope of the project 
including any products or works (function and aesthetics), timing 
and budget. 
 
Analyse existing products using ACCESSFM. Aesthetics, Cost,  
Consumer: Environmental Concerns, Size, Safety, Function, 
Materials, Manufacture.  

A product may need analysing by a potential customer to help 
him/her decide whether it is worth buying. A product may 
need analysing so that the design can be improved. Sometimes a 
prototype or model may be analysed. In this way improvements can 
be made before the full sized, costly product is manufactured. 

 
Write a product design specification. A specification is a list of things 
that your product must aim to meet. Be realistic about your 
specification. REMEMBER at the end of the project you will be 
evaluating your finished product against your specification points.    

Design ideas - Produce a range of different ideas that meet your 
specification points. Development is a key part of the design 
process, where you take your initial idea and work out how you 
would make the product and improve upon the design. 

Pupils must make a promotional box, learn how to use a net, 
construct a net and apply design ideas to the constructed box. 

Pupils must learn and understand how to produce promotional 
material linked to the theme a festival poster. It must be eye-
catching and have all of the information needed for the event.  

 
 
 

Food 

To recap health and safety rules in the food room from Year 8. 
Pupils will be able to understand the safe storage of equipment and 
standards of a food room. Hazards within the food room including; 
ovens, hobs, kettles etc. To follow all guidelines to produce a 
successful practical outcome.  

Pupils must begin to understand how coagulation affects a food 
product. Coagulation is defined as the change in the structure of 
protein (from a liquid form to solid or a thicker liquid) brought 
about by heat, mechanical action or acids. Enzymes may also cause 
protein coagulation e.g. cheese making. 

To be able to explain how gelatinisation works to thicken a sauce. 
Gelatinisation is a chemical reaction involving starch, moisture and 



heat. Gelatinisation Starch gelatinisation is a process of breaking 
down the intermolecular bonds of starch molecules in the presence 
of water and heat, allowing the hydrogen bonding sites (the 
hydroxyl hydrogen and oxygen) to engage more water. This 
irreversibly dissolves the starch granule in water. 

To be able to list the reasons why a sauce is used in a dish. Sauce is 
used to add colour, flavour, texture, nutrients. 

To be able to identify the different ways of producing a starch based 
sauce.  

The thickness of a sauce will be determined by the proportion of 
starch compared to the liquid (ratio). The effect of moist heat on 
starch is to cause gelatinisation. This causes the food to thicken and 
eventually set. As the food is heated, the starch grains soften and 
absorb water. This causes them to swell until they break, making the 
mixture thicken. This usually takes place at a temperature of around 
85°C.  

A sauce is a thickened, flavoured liquid which can be added to a 
range of savoury and sweet dishes. There are several types 
of sauces based on different ways of thickening 
mixtures. Starch- based sauces- starch from wheat flour, cornflour 
or arrowroot is used to thicken liquids such as water and stock. 

To be able to explain how to produce the perfect white sauce.  

 

To name examples of an animal and vegetable protein. 

A protein food is a large molecule made up of a long chain of amino 
acids. It is used in the body for growth, energy and repair. Proteins 
are large molecules, made up from long chains of amino acids. 
Different amino acids which join together to form different proteins. 
Every protein has a different configuration of amino acids. Chemical 
bonds joining amino acids together. The long chains of amino acids 
then fold into each other, to form compact protein molecules. 
When we apply heat to a protein food, the chemical bonds holding 
the protein in the complicated structure begin to break down (this is 
called denaturation). Denatured proteins are larger and take up 
more room than they used to. They then knock into other 
denatured proteins and start to join together in groups. This is 
called coagulation. As it continues, the appearance and texture of 
the food changes 

Begin to understand the process of coagulation, with reference to 
protein bonds and denaturation 

To evaluate one practical activity using a sensory profile. Pupils will 
produce a sensory analysis chart to help describe the properties of 1 
of their practical’s they have demonstrated. Sensory properties of 
taste, smell, texture and appearance. Place them on the graph and 
rate each quality out of 10.  

 



 

 

Vocabulary 

Graphics: isometric projection, crating, light source, thick and thin line, tone, tint, hue and 
shade, Orthographic, Layout, Front, End, Plan, Elevation, Hidden Detail, Construction Lines, 
Drawing Lines, Dimensions, creative, shading, originality, target market, target user, 
evaluation, analyse, Evaluate, DIT, Aesthetics, Cost, Consumer: Environmental Concerns, 
Size, Safety, Function, Materials, Manufacture. Net, packaging,  

 

Food: gelatinisation, starch, swell, thickened, egg, coagulation, thickened, denaturation, 
protein bond, amino acid 

Assessment 
Focus  

End of topic assessment which includes a range of question styles (including multiple 
choice, short answer. Marks are awarded for ownership of revision by submission of 
revision materials. Booklets marked and quality feedback given on a regular basis.  


