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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 body

	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-12-2012-91620-01-6191

	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.




Internal Assessment Resource 

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 3.20B
Resource title: Sidecar body
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 the student to make a sidecar body, 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 body. The whole class then makes the same sidecar body. 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 integrated features.

You may wish to have one student make the sidecar body and another the sidecar frame (see the Construction and Mechanical Technologies 3.20C Sidecar frame resource).

Students could go on and finish the sidecar body by, for example, airbrushing and adding sponsors’ imagery. However, this is not required for assessment against the standard.

Before students embark on this project, ensure you provide them with opportunities to learn about and practice:

· interpreting working drawings

· accepted codes of practices involved in developing and testing the sidecar body

· using a template and a jig to create a required curve on scrap foam

· different finishing techniques with the resin, for example, clear or with a colour added to the resin 

· adding components using fibreglass 

· fibreglassing metal inserts into the glass for mounting points. 

Conditions 

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 

Students will require access to an appropriate work environment and to the tools and materials they will need to safely make their product, including polystyrene blanks, fibreglass, and resin.
Ensure adequate ventilation and skin protection for working with fibreglass and shaping the sidecar body blank.
Useful video and text resources 
McBeath, S. (2006). Competition Car Composites: A Practical Handbook, 2nd ed. Haynes Publishing.
Noakes, K. (2008). Successful Composite Techniques: A Practical Introduction to the Use of Modern Composite, 4th ed. Crowoo.
Wanberg, J. (2009). Composite Materials: Fabrication Handbook #1 (Composite Garage Series). Wolfgang Publications, Inc. 
Wiley, J. (1988). The Fiberglass Repair and Construction Handbook. Tab Books.
RSR Sidecar Racing Parts – Junior (images):
http://www.rsr-sidecar.de/junior/index.php 
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. 
Internal Assessment Resource 

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 3.20B 

Resource title: Sidecar body
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 body 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 body 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 body for a sidecar.
Follow all applicable health and safety procedures (make sure you know what these are before you start), including the use of correct safety gear when fibreglassing. 

Task 

Preparation

Practice different shaping and fibreglassing techniques so that you are able to select a technique suitable for the job. 

Determine what jigs/templates, tools and equipment you will need to shape and glass the sidecar body 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 body.

Make your sidecar body
Using fibreglass, build a sidecar body, using your construction plan (schedule) as a guide:

· create/use moulds for the desired shapes

· fibreglass the sidecar body 

· 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 body 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 body to show the detail of its integrated features, and that it meets all specifications.

Hand in:

· your completed sidecar body, together with detailed photographs that show how you incorporated/test fitted the sidecar body to the frame and other features of the sidecar, to check that the sidecar body meets all specifications

· your annotated construction plan, photographs of the jigs, templates or moulds used, written comments or explanations, and any other evidence of the techniques and the testing procedures you have used (for example, checklists).

Assessment schedule: Construction and Mechanical Technologies 91620 Sidecar body
	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 sidecar body.

· The student prepares parts for integration. 

The student creates templates to shape the sidecar body.
· The student prepares the integration environment.

The student prepares the jigs and blocks to allow for the planned shaping of the sidecar body. The student sources the correct tools and paper for sanding and shaping, such as sanding blocks, sand paper, planer, and a ‘rocker jig’.
· The student integrates parts to ensure product meets specifications.

The student integrates the sidecar body so that it is removable if necessary, and ensures the positioning is within tolerances shown in the drawings.

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

The student refers to jigs and templates for correct profiles. The student checks the shaping by marking dots on the blank at various points along the centreline, overlaying the template and adjusting using a T-square to achieve the planned shape that fits the frame.

Thee student checks the sidecar body is positioned as per the drawings, using a spacer or jig and visually checking, and/or by measurement.

· The student undertakes preparation, integration, and testing to comply with relevant health and safety regulations.
The student follows classroom rules and uses safe procedures when sanding the blank and using the fibreglass and resins such as:

· using a mask, gloves, safety glasses and the ventilated area when mixing and applying the resin, and gloves when handling resin 

· using earmuffs, safety glasses and a mask in a ventilated area when sanding the blank. 
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 sidecar body.
The student has shown independence and accuracy in undertaking the following procedures:

· preparing parts for integration, preparing the integration environment, and integrating parts to ensure product meets specifications

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

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

For example, the student uses their templates and jigs to check contours and ensure symmetry in the sidecar body and that the vents were positioned accurately depending on the performance properties required. 

The student accurately shapes the sidecar body within the tolerances specified by their plans. The vents are placed within the tolerances planned. The fibreglass coating is evenly applied. 

The student also accurately measures the frame and uses these measurements to ensure that the sidecar body fits correctly. Response to testing is accurate and of sufficient rigour for all aspects of the sidecar body to be within tolerances. For example, they use callipers to check the thickness of the sidecar body. 
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 sidecar body.
The student has shown independence and accuracy in undertaking the following procedures, and carried out procedures in a manner that economises time, effort, tooling, and material:
· preparing parts for integration, preparing the integration environment, and integrating parts to ensure product meets specifications

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

· 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 sidecar body and there is minimal wastage of fibreglass and resin. 

The materials used for jigs and templates are cut with minimal wastage. 

The student is familiar with the correct techniques for the shaping of the sidecar body, the integration of the vents and handholds, and the testing required, ensuring the sidecar body is within tolerances. 
For example, they mark the blank with dots and use 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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