In Year 4, children will learn to:

Design:

eGenerate realistic ideas and design criteria
collaboratively through discussion, focusing on
the needs of the user and purpose of the product.
eDevelop ideas through the analysis of existing
products and use annotated sketches and
prototypes to model and communicate ideas.

Making:

eOrder the main stages of making.

eUse appropriate tools to measure, mark out, cut,
score, shape and assemble with some accuracy.
eExplain their choice of materials according to
functional properties and aesthetic qualities.
eUse finishing techniques suitable for the product
they are creating.

Evaluating:

elnvestigate and evaluate a range of existing shell
structures including the materials, components
and techniques that have been used.

eTest and evaluate their own products against
design criteria and the intended user and
purpose.

Technical skills:

eDevelop and use knowledge of how to construct
strong, stiff shell structures.

eDevelop and use knowledge of nets of cubes and
cuboids and, where appropriate, more complex
3D shapes.

eKnow and use technical vocabulary relevant to
the project.

The pupils will know:

How to join materials and combine
materials to enhance their
properties.

The pupils will study:

A range of joining and fixing
techniques which can be
incorporated in to their design.
They will learn:

How to incorporate different
materials and their properties to
develop a final product.

They will investigate:

How various structures have been
made and how material, cost, time,
and other factors can have a
significant impact on this.

In KS3, children will learn to:

Design:

- use research and exploration, such as the study of different cultures, to
identify and understand user needs

- identify and solve their own design problems and understand how to
reformulate problems given to them

- develop specifications to inform the design of innovative, functional,
appealing products that respond to needs in a variety of situations

- use a variety of approaches [for example, biomimicry and user-centred
design], to generate creative ideas and avoid stereotypical responses

- develop and communicate design ideas using annotated sketches, detailed
plans, 3-D and mathematical modelling, oral and digital presentations and
computer-based tools

Making:

- select from and use specialist tools, techniques, processes, equipment and
machinery precisely, including computer-aided manufacture - select from and
use a wider, more complex range of materials, components and ingredients,
taking into account their properties

Evaluating:

- analyse the work of past and present professionals and others to develop and
broaden their understanding

- investigate new and emerging technologies

- test, evaluate and refine their ideas and products against a specification,
taking into account the views of intended users and other interested groups

- understand developments in design and technology, its impact on individuals,
society and the environment, and the responsibilities of designers, engineers
and technologists

Technical skills:

- understand and use the properties of materials and the performance of
structural elements to achieve functioning solutions

- understand how more advanced mechanical systems used in their products
enable changes in movement and force

- understand how more advanced electrical and electronic systems can be
powered and used in their products [for example, circuits with heat, light,
sound and movement as inputs and outputs]

- apply computing and use electronics to embed intelligence in products that
respond to inputs [for example, sensors], and control outputs [for example,
actuators], using programmable components [for example, microcontrollers].

Key
vocabulary
that the
children will
be taught /
use during
the unit:

frame
structure
stiffen
strengthen
reinforce
triangulation
stability
shape

join
temporary
permanent

design brief
design
specification
prototype
annotated
sketch
purpose
user
innovation
research
functional




National curriculum coverage for Design and Technology
Pupils should be taught to:

Key stage 2

- generate, develop, model and communicate their ideas
through discussion, annotated sketches, cross-sectional
and exploded diagrams, prototypes, pattern pieces and
computer-aided design

Make

- select from and use a wider range of materials and
components, including construction materials, textiles
and ingredients, according to their functional properties
and aesthetic qualities

Evaluate

- evaluate their ideas and products against their own
design criteria and consider the views of others to
improve their work

Technical knowledge

- apply their understanding of how to strengthen, stiffen
and reinforce more complex structures

Details of the national curriculum links that relate to the
unit being taught

HWIS skills development

Design:

eCarry out research into user needs and
existing products, using surveys, interviews,
questionnaires and web-based resources.
eDevelop a simple design specification to
guide the development of their ideas and

with the knowledge organiser overview
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products, taking account of constraints
including time, resources and cost.
eGenerate, develop and model innovative
ideas, through discussion, prototypes and
annotated sketches.

Making:

eFormulate a clear plan, including a step-
by-step list of what needs to be done and
lists of resources to be used.
eCompetently select from and use
appropriate tools to accurately measure,
mark out, cut, shape and join construction
materials to make frameworks.

eUse finishing and decorative techniques
suitable for the product they are designing
and making.

Evaluating:

eInvestigate and evaluate a range of
existing frame structures.

oCritically evaluate their products against
their design specification, intended user
and purpose, identifying strengths and
areas for development, and carrying out
appropriate tests.

eResearch key events and individuals
relevant to frame structures.

Technical skills:

eUnderstand how to strengthen, stiffen and
reinforce 3-D frameworks.

eKnow and use technical vocabulary
relevant to the project.

Years 5/6

s2 D

Tips for teachers

¥ Collect a range of photographs of dif ferent frame structures,
both portable and permanent e.g tents, bus shetters, bird
hides.

¥ Include examples constructed with external and irternal
frameworks.

¥ Record the process of investigating frome structures using
photographs ond annotated drawings.

¥ Take children on a local frame structures’ trail to help them get

ideas for their own products and understand corstruction
fechniques.

v Frame structures for large scale shelters can be made from
broom sticks, garden cones or rolls of newspaper.

+  Engure children are familior with all the materials they are
likely to use and that these are made easily availobde and
accessible.

Discuss constraints such as fime, resources and cost.

Display technical vocabulary and encourage children to use it

when discussing, designing and making their product.

¥ Ensure children use simple tests to evaluate the functionality
and strength of their products.

¥ Encourage the children to evalurte each other's work positively.

LSRN

|Ploass note that thase publicotions are bosed en provious Matienal
Curricula.

Techniques for building frame

Making small-scale

Designing and making a small-scale bird hide for children

to use in the school wildlife area

AR iterative process is the relatianship between a pupil's idsas and how they are
communicated and clarificd through activity. This is on cxample of how the
iterative design and moke process might be cxperienced by an individual pupil

durirg this praject:
THOUSHT

What type of structure chall T
maks?

What will be its purpose?
Who will use it?

Which will be the best shape
Fon my bird hide?
What features will it have?

‘Which materials will T use to
ks itF
Howe will T maks it strong ord

ACTION

annotated sketches
Benerating o simale design
i

Discussing, medelling and
evmlucting diffenent optices

Irvestigating and testing
possible materials

Pr

What will T uss te cover the
strusture of my shelter?

What tesls ard matericls will T
need?

What order will I work in?
Will T work with someonc?
What censtraints I am working
to?

[0 I meed o change anything?

Will sy product mest the
resds of the user?

. exploring ard
‘evaluating prototypes
ervalucting diffierent fabric and
rigid cowering opticrs

MNegetiating, devcloping and
agresing & srep-by-step-plan

Discussing, testing and
madifyirg the design

Evaluating the preduct with the
intended user and against the
original design specification

Gloszary

= Maodelling - the process of making a 3-D representation of a

structure or product.

inside a shape.

Compression - the application of pressure to squeeze an object.
Strut - a part of @ structure under compression.

Tension - a force pulling on a material or structure.

Tie - a part of a structure under tersion.

Diogonal - a straight line that goes from ore corner to another

= Horizontal - a line that is parallel to the ground.

»  Vertical - o line that is at right angles to the ground.

= Triangulation - the use of triangular shapes fo strengthena
struchure.

= Frome structure -a structure made from thin components e.g. fent

frame.




Unit linked to Geography topic of
sustainability

Key skill(s)/ knowledge to be
assessed by the end of the unit

UNCRC — article 24

Lower attaining

Middle attaining

Higher attaining

Key skills:

Designing

eDevelop a simple design specification
to guide the development of their
ideas and products, taking account of
constraints including time, resources
and cost.

The pupils can
Develop some potential ideas to help them
create a bridge.

The pupils can
Consider the design brief and develop their own idea for a design
based on what they have seen.

The pupils can

Create a relevant and considered design
for their product and explain their
choices or inspiration.

Key skills:

Making

eFormulate a clear plan, including a
step-by-step list of what needs to be
done and lists of resources to be used.

The pupils can

Show an understanding of the process they
will need to follow in order to create their
product.

The pupils can
Create a step-by-step plan for what they are making and explain the
need for the order they have chosen.

The pupils can

Create a clear and considered plan for
their own product and explain how it will
be made in simple, logical steps.

Key skills:

Evaluating

e|nvestigate and evaluate a range of
existing frame structures.

eResearch key events and individuals
relevant to frame structures.

The pupils can

Look at pictures of existing structures and talk
about how they are made (materials, joins,
shapes, etc.)

The pupils can
Complete some research around structures, considering techniques
which can be used and how these may relate to their own product.

The pupils can

Research a range of pre-existing
structures, discussing how they were
created. Use this information to support
their own design of a product.

Key knowledge :

Technical Skills

eUnderstand how to strengthen,
stiffen and reinforce 3-D frameworks.

The pupils can

Explain why there is a need to change some
materials or combine materials in order to
develop their properties.

The pupils can
Suggest a number of ways in which structures could be strengthened
and which they have chosen to use and why.

The pupils can

Confidently explain their options when
they have the need to develop and
strengthen the properties of their
materials.

NB: The assessments are completed for two reasons — to enable the class teacher and in turn the subject leader to evaluate the pitch of the learning within
the unit in order to consider any necessary updates and for the class teacher to report to parents on the attainment of pupils in the end of year reports.



