Structures

Focus: Shell structures

In this unit of work, children will design, make and evaluate a gift box. They will begin the
unit by investigating and dismantling shell structures focussing on how they are secured
together and the nets made by different shapes. This will then inform the planning stage
where children will create a design specification for their gift box. Children will use
computer aided design to assist with the dimensions of their boxes.

Essential Knowledge

Design

* Generate realistic ideas and design criteria collaboratively through discussion, focusing on
the needs of the user and purpose of the product.

¢ Develop ideas through the analysis of existing products and use annotated sketches and
prototypes to model and communicate ideas.

Make

¢ Order the main stages of making.

¢ Select and use appropriate tools to measure, mark out, cut, score, shape and assemble with
some accuracy.

¢ Explain their choice of materials according to functional properties and aesthetic qualities.
¢ Use finishing techniques suitable for the product they are creating.

Evaluate

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

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

Technical Knowledge

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

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

e Know and use technical vocabulary relevant to the project.

Prior knowledge

Future Learning
Frame structures

Key Vocabulary

shell structure,
three-dimensional
(3-D) shape, net,
cube, cuboid, prism,
vertex, edge, face,
length, width,
breadth, capacity
marking out, scoring,
shaping, tabs,
adhesives, joining,
assemble, accuracy,
material, stiff,
strong, reduce,

reuse, recycle,
corrugating, ribbing,
laminating

Taught expectations

Investigative and Evaluative Activities (IEAs)

e Children investigate a collection of different shell structures including packaging. Use questions to
develop children’s understanding e.g. What is the purpose of the shell structure — protecting,
containing, presenting? What material is it made from? How has it been constructed? Are the
materials recyclable or reusable? How has it been stiffened i.e. folded, corrugated, ribbed, laminated?
What size/shape/colour is it? What information does it show and why? How attractive is the design?
e Children take a small package apart identifying and discussing parts of a net including the tabs e.g.
How are different faces of the package arranged? How are the tabs used to join the ‘free’ edges of the
net?

e Evaluate existing products to determine which designs children think are the most effective. Provide
opportunities for the children to judge the suitability of the shell structures for their intended users
and purposes. Discuss graphics including colours/impact of style/logo/size of font e.g. What do you
prefer and why? What style of graphics and lettering might we want to include in our product to meet
users’ preferences and its intended purpose? Which packaging might be the best for...?

Design, Make and Evaluate Assignment (DMEA)

* Develop a design brief with the children within a context which is authentic and meaningful.

e Discuss with the children the uses and purposes of their shell structures e.g. What does the product
need to do? Who is it aimed at? How will the purpose and user affect your design decisions? Agree on
design criteria that can be used to guide the development and evaluation of children’s products e.g.
How will we know that we have designed and made successful products?

¢ Ask the children to use annotated sketches and prototypes to develop, model and communicate
their ideas for the product e.g. What will you need to include in your design? How can you improve it?

What materials will you use? How will you make sure your product works well and has the right
appearance?

¢ Ask children to identify the main stages of making and the appropriate tools and skills they learnt
through focused tasks. Encourage the children to work with accuracy, using computer-aided design
(CAD) where appropriate.

¢ Evaluate throughout and the final products against the intended purpose and with the intended
user, drawing on the design criteria previously agreed.




Shell structures

Cuboid A solid body with rectangular sides.

Edge Where two surfaces meet at an angle.

Face A surface of a geometric shape.

Font A printer’s term meaning the style of lettering being used.

Net The flat or opened-out shape of an object such as a box.

Prism A solid geometric shape with ends that are similar, equal and parallel.
Scoring Cutting a line or mark into sheet material to make it easier to fold.

Shell structure A hollow structure with a thin outer covering.

Vertex Used to refer to the corners of a solid geometric shape, where edges meet.

Assemble and evaluate 3-D shapes using standard sized card squares,
rectangles, equilateral triangles, isosceles triangles and hexagons,
joined with masking tape.
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Creating the net for the product you are designing and making
without using computer aided design:

Stiffening and strengthening sheet materials:




