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Internal Assessment Resource

Construction and Mechanical Technologies Level 3
	This resource supports assessment against:

Achievement Standard 91620

Implement complex procedures to integrate parts using resistant materials to make a specified product

	Resource title: Sidecar frame

	6 credits

	This resource:

· Clarifies the requirements of the Standard

· Supports good assessment practice

· Should be subjected to the school’s usual assessment quality assurance process

· Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic


	Date version published by Ministry of Education
	December 2012

To support internal assessment from 2013

	Quality assurance status
	These materials have been quality assured by NZQA. NZQA Approved number A-A-12-2012-91620-01-6192

	Authenticity of evidence
	Teachers must manage authenticity for any assessment from a public source, because students may have access to the assessment schedule or student exemplar material.

Using this assessment resource without modification may mean that students’ work is not authentic. The teacher may need to change figures, measurements or data sources or set a different context or topic to be investigated or a different text to read or perform.
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Achievement Standard Construction and Mechanical Technologies 91620: Implement complex procedures to integrate parts using resistant materials to make a specified product 

Resource reference: Construction and Mechanical Technologies 3.20C
Resource title: Sidecar frame
Credits: 6
Teacher guidelines

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.

Teachers need to be very familiar with the outcome being assessed by Achievement Standard Construction and Mechanical Technologies 91620. The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the standard and assessing students against it. 
Context/setting 

This activity requires students to make a sidecar frame, as part of building a sidecar to compete in the New Zealand Secondary Schools Mini-Moto Grand Prix.

Two approaches are possible when using this standard for assessment:

· The students are given a set of basic plans for a sidecar frame. The whole class then makes the same sidecar frame. You may select basic plans and the integrated features in discussion with the class. You may also allow individual students to negotiate a variation of the selected drawing and integrated features.

· The students have been engaged in technological practice and are now at the point where they have fully established the specifications for their technological outcome. They must include special features.

You may wish to have one student make the sidecar frame and another the sidecar body (see the Construction and Mechanical Technologies 3.20B Sidecar body resource).
Students could go on and finish the sidecar frame by painting or powder coating, and also add sponsors’ imagery. However, these steps are not required for assessment against the standard.

Before students embark on this project ensure they are given opportunities to practice:

· interpreting working drawings

· using a template and a jig to create the required bends on mild steel tube

· using different welding techniques – mig, tig, and oxy-acetylene

· joining two pieces of light gauge tubing 

· adding components using Nylock nuts and bolts. 

Conditions 

This is an individual task. The credit rating of this standard indicates that the time for learning, practice and assessment should be approximately 60 hours.
Because you are required to assess the ways in which the techniques and tests are implemented, as well as the end product itself, students should complete all their practical work in class time. 

Resource requirements 

Useful video and text resources include:

Bradley, J. (2003). The Racing Motorcycle – A Technical Guide for Constructors, Volume 2. Broadland Leisure Publications. 

Dibben, S. (2008). Hold On! Panther Publishing. 

Duke, P. (2006). Duke DVD Archive – Sidecar British Sidecar Racing At Its Best. Duke Marketing Ltd: http://www.dukevideo.com/Duke-Archive-DVD/Bike/Endurance-and-Sidecar/Sidecar-Duke-Archive-DVD.aspx 
Duke, P. (2010). Duke DVD Archive – World Sidecar Review 1995. Duke Marketing Ltd: http://www.youtube.com/watch?v=_y7MEOvDT4M 
Duke, P. (2010). Duke DVD Archive – Sidecar. Duke Marketing Ltd: http://www.youtube.com/watch?v=23dLhUq6Q-8  
Duke, P. (2004). Champion Sidecar – Kings of 3 Wheels. Duke Marketing Ltd: http://www.dukevideo.com/Bikes/DVD/Sidecars.aspx 
Duke, P. (2006). Love, Speed & Loss. Duke Marketing Ltd.
Havard, J. (1992). A Bit on the Side. Motor Racing Publications Ltd. 

McBeath, S. (2006). Competition Car Aerodynamics – A Practical Handbook. Haynes Publishing. 

Molyneux, D. & Richardson, M. (2011). The Racer’s Edge. Wharncliffe.
Noakes, K. (2007). Motorcycle Road & Racing Chassis: A Modern View of the Best Independents. Veloce Publishing. 
Robinson, J. (1996). Motorcycle Tuning – Chassis. Newnes. 

RSR Sidecar Racing Parts – Junior (images):
 http://www.rsr-sidecar.de/junior/index.php 
Many of these books are available from Capital Books: http://www.capitalbooks.co.nz
Additional information
Recording of evidence

As teacher, you need to be able to demonstrate that your judgements are soundly based. This means some recording of evidence is necessary.
Recording of evidence should not, however, be time-consuming or onerous. Students could be asked simply to keep a record of progress and how they have resolved problems – maybe by annotating construction plans or the equivalent. You could add your own observations to the students’ records.
Students could also provide evidence by:

· establishing a schedule of tests (that is, what tests will be done and when) and recording the outcomes of the tests as they apply them

· taking and annotating photos to show economic use of materials (for example, by photographing layout) and accuracy. 

By asking your students to record evidence, you reinforce that their manner of working is also assessed in this standard.
Ensure that all students have the opportunity to explain clearly why they did what they did. 
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Credits: 6
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Implement complex procedures to integrate parts using resistant materials to make a specified product.
	Skilfully implement complex procedures to integrate parts using resistant materials to make a specified product.
	Efficiently implement complex procedures to integrate parts using resistant materials to make a specified product.


Student instructions 
Introduction 
This assessment activity requires you to make a frame for a sidecar.

Teacher note: You could adapt this resource for a different technology outcome such as a go-kart, a mini-bike, or something similar requiring students to demonstrate complex procedures when using resistant materials. It can also be easily adapted for a product that students have developed through technological practice and which is now ready for manufacture in its final form. 

Your sidecar frame must meet specifications. Your teacher may provide these or you may develop them independently and have them confirmed by your teacher. 

You will be assessed on how skilfully and efficiently you implement complex procedures to integrate parts using resistant materials to make a sidecar frame.
Follow all applicable health and safety procedures (make sure that you know what these are before you start), including the use of correct safety gear when welding. 
Task 

Preparation

Practice different fabrication and welding techniques so that you are able to select suitable techniques. 

Determine what jigs/templates, tools, and equipment you will need to shape and assemble the sidecar frame accurately.

Develop a construction plan (schedule) that specifies where testing will occur to ensure your product meets specifications, and addresses relevant health and safety regulations and legal requirements. 

Make sure that your plan identifies how and when you will test your developing sidecar frame. 

Make the sidecar frame

Using steel tube, build a sidecar frame, using your construction plan (schedule) as a guide:

· bend tube to the desired shapes
· weld the parts together, fitting the frame to a jig 

· check that all components (frame, body, steering head, motor, exhaust, wheel mounts and electrics, if available) fit and function as intended.

As you go about your work, annotate your construction plan so that you have a record of what you did and the problems you solved. Make sure that this record includes all testing that you do. You could include annotated photographs and a completed testing checklist as evidence of your testing procedures.

Teacher note: Modify these instructions as necessary.

When making your sidecar frame, you will need to show independence and accuracy, and work in a way that makes good use of time, effort, and materials.
Photograph your finished sidecar frame to show the detail of its integrated features, and that it meets all specifications.

Hand in:

· your completed sidecar frame together with detailed photographs, which show how you incorporated/test fitted the steering head, motor, exhaust, wheel mounts, and electrics to check that the sidecar frame meets all specifications
· your annotated construction plan, photographs of jigs and templates used, written comments or explanations, and any other evidence of the techniques and testing procedures you have used (for example, checklists).

Assessment schedule: Construction and Mechanical Technologies 91620 Sidecar frame 
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student implements complex procedures to integrate parts using resistant materials to make a specified product.

· The student prepares parts for integration. 

The student prepares the tubing, front and back wheel and motor and fuel tank mounts and seating by cutting, drilling, bending, and welding the various components.

· The student prepares the integration environment.

The student makes the jig to accurately assemble the parts together.

· The student integrates parts to ensure product meets specifications.

The student integrates the wheel, motor, and fuel tank mounts and the seating to the tube frame, within the tolerances of the working drawings.

· The student undertakes ongoing testing against reference points to reduce error in the integration of parts.

The student sets up the jigs and templates and refers back to these as they manufacture and assemble the frame.

· The student undertakes preparation, integration and testing to comply with relevant health and safety regulations.
The student follows classroom safety rules. 

The examples above relate to only part of what is required, and are just indicative.
	The student skilfully implements complex procedures to integrate parts using resistant materials to make a specified product.
The student has shown independence and accuracy in undertaking the following procedures:

· preparing parts for integration, and preparing the integration environment

· integrating parts to ensure product meets specifications

· undertaking ongoing testing against reference points to reduce error in the integration of parts

· undertaking preparation, integration, and testing to comply with relevant health and safety regulations.
For example, the student independently prepares parts for integration, prepares the integration environment, integrates parts to ensure the product meets specifications and undertakes ongoing testing against reference points in integration of parts, to reduce error.

The student ensures that the parts are accurately measured, shaped, and welded. They regularly measure, and use jigs, templates and visual checks as they manufacture and this results in accurate profiles when the frame is assembled. 
The examples above relate to only part of what is required, and are just indicative.
	The student efficiently implements complex procedures to integrate parts using resistant materials to make a specified product.

The student has shown independence and accuracy in undertaking the following procedures (and undertaken procedures in a manner that economises time, effort, tooling, and materials):

· preparing parts for integration 

· preparing the integration environment

· integrating parts to ensure product meets specifications

· undertaking ongoing testing against reference points to reduce error in the integration of parts

· undertaking preparation, integration, and testing to comply with relevant health and safety regulations.
For example, the student plans out their process and has all materials at hand when needed. They order and use the correct amount of materials for the particular frame.
The materials used for jigs and templates are cut with minimal wastage. 

The student is familiar with the correct procedures for the shaping of the sidecar frame, the integration of the components and handholds, and the testing required, and ensures the sidecar frame is within tolerances. For example, the student marks the building table with dots and uses a T-square to check back to reference points on their templates to ensure correct shaping.
The examples above relate to only part of what is required, and are just indicative.


Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.
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