Taught expectations

Mechanical systems

Focus: Cams
 overview |

Investigative and Evaluative Activities (IEAs)

* Discuss with the children different types of movement: rotary, oscillating and reciprocating.
Make simple models of different types of cams or have toys in which the cam mechanisms can
be seen. Use videos, photographs and computer animations of products that cannot be
explored through first-hand experience.

* Encourage children to look for different types of movement in the home and in school.

¢ Use observational drawings and questions to develop understanding of the products in the

Children will explore and investigate different types of cam mechanisms. They will think
about the shapes of cams and how this will affect the movement they make. Pupils will
then apply this knowledge to design, make and evaluate their own moving toy. Building handling collection and those that children have researched e.g. How innovative is the

upon knowledge of building and strengthening frames. product? What design decisions have been made? What type of movement can be seen? What
types of mechanical components are used and where are they positioned? What are the input

: ? ?
Essential Knowledge movement, process and output movement of the system? How well does the product work

Key Vocabulary \ Why hav? the materials and components been chosen? How well has it been designed? How
well has it been made?

e Children could research and, if possible, visit engineering and manufacturing companies that
are relevant to the product they are designing and making e.g. car engine manufacturers

Designing

e Generate innovative ideas by carrying out research using surveys, interviews, questionnaires and web-
based resources.

* Develop a simple design specification to guide their thinking.

e Develop and communicate ideas through discussion, annotated drawings, exploded drawings and
drawings from different views.

cam, snail cam, off-
centre cam, peg cam,
pear shaped cam
follower, axle, shaft,
crank, handle, housing,
framework

rotation, rotary motion,
oscillating motion,
reciprocating motion
annotated sketches,
exploded diagrams
mechanical system,
input movement,
process, output
movement

design decisions,
functionality, innovation,
authentic, user, purpose,
design specification, Design, Make and Evaluate Assignment (DMEA)
design brief

Making

e Produce detailed lists of tools, equipment and materials. Formulate step-by-step plans and, if
appropriate, allocate tasks within a team.

e Select from and use a range of tools and equipment to make products that that are accurately
assembled and well finished. Work within the constraints of time, resources and cost.

Evaluating

e Compare the final product to the original design specification.

e Test products with the intended user, where safe and practical, and critically evaluate the quality of the
design, manufacture, functionality and fitness for purpose.

e Consider the views of others to improve their work.

e Investigate famous manufacturing and engineering companies relevant to the project.

Technical knowledge and understanding

e Understand that mechanical systems have an input, process and an output.

e Understand how cams can be used to produce different types of movement and change the direction
of movement.

« Know and use technical vocabulary relevant to the project ¢ Develop an authentic and meaningful design brief with the children.

¢ Children generate innovative ideas by carrying out research including surveys, interviews
and questionnaires and develop a design specification for their product, carefully considering
the purpose and intended user for their product.

* Communicate ideas through detailed, annotated sketches from different views and/or
exploded diagrams. The drawings should indicate the design decisions made, including the
location of the components, how they work as a system and the appearance and finishing
techniques for the product.

¢ Produce detailed step-by-step plans and lists of tools, equipment and materials needed. If
appropriate, allocate tasks within a team.

* Make high quality products, applying knowledge, understanding and skills from IEAs and FTs.
Children should use a range of decorative finishing techniques to ensure a well finished final
product that matches the intended user and purpose.

» Evaluate throughout and the final product in use, comparing it to the original design

Future learning from KS3 curriculum
e Understand how more advanced mechanical systems used in their products enable
changes in movement and force.

e Understand and use the properties of materials and the performance of structural
elements to achieve functioning solutions







