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EXPIRED

	This resource supports assessment against:

Achievement Standard 91057 version 3
Implement basic procedures using resistant materials to make a specified product

	Resource title: G-clamp

	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
	February 2015 Version 3

To support internal assessment from 2015

	Quality assurance status
	These materials have been quality assured by NZQA.

NZQA Approved number A-A-02-2015-91057-02-4615

	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 91057: Implement basic procedures using resistant materials to make a specified product 

Resource reference: Construction and Mechanical Technologies 1.20 v3 Metal
Resource title: G-clamp 

Credits: 6 
Teacher guidelines

The following guidelines are designed to ensure that teachers can 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 91057. 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 

In this assessment resource, students are required to efficiently implement basic procedures using resistant materials to make a specified product. The context for this activity is a G-clamp, but it can be easily adapted for another metal product, for example, a barbeque set or a storage rack for a surfboard. Note that you will need to provide students with a detailed step-by-step guide to making a G-clamp.

The activity can also be adapted for a product that students have trialled through technological practice and which is now ready to be constructed in its final form and a step by step guide has been established. Adapt the student instructions as required.

In either case, ensure that: 

· the materials and techniques used provide sufficient scope for the student to meet the requirements of the standard

· a step-by-step guide of procedures is provided or established, these need to be robust enough to clearly step the student through the “making” of the product. Skills required to make the product can be developed through practising techniques prior to assessment 
· guidance on the tests to be applied is provided to ensure that the product is constructed accurately and meets specifications.

Before beginning this assessment activity, provide opportunities for students to explore and practise a range of processing operations and tests. It would also be helpful to show students a fully-functioning G-clamp before they begin the assessment task. 
Techniques for this standard include one or more of:

· measuring/marking, for example, marking out points and centre lines on their pieces of steel, measuring steel to correct length, width, or diameter 

· sizing/shaping/forming, for example, reading the plan and determining the measurements of pieces, cutting, drilling to correct size, tapping, holes, or cutting threads

· joining/assembling, for example, gas and electric welding

· finishing/detailing, for example, sanding, painting.
Conditions

This is an individual activity. It is suggested that students be given 15 weeks (60 hours) of in-class time to complete this activity. Adapt the time allowed to meet the needs of your students.

Resource requirements 

Suggested resources include:

· steel for practicing welding techniques

· enamel paint

· mig and gas welders, lathes, mills and drill presses

· workshop machine manuals

· class code of safety for all machines

· the usual range of hand tools in school workshops

· information on techniques and tests for welding and painting.

Additional information

This standard requires you to make judgements about the ways in which techniques are implemented, as well as about the quality of the finished product. For example, you are required to judge (for Merit) whether the student has shown “independence and accuracy in the execution of the techniques and tests” and (for Excellence) whether the student has worked “in a manner that economises time, effort, and materials”. 

Measures

Independence relates to the student’s manner of working. Specifically, do they make the agreed product with minimal advice and guidance from their teacher and without relying on help from fellow students? (Evidence: classroom observation) For more on this measure, see below.

Accuracy of execution is one of the main ways in which skill (the criterion for Merit and Excellence) can be recognised. (Evidence: finished product)

Economy of time relates to personal organisation. Do students look after their resources between periods so that they can quickly pick up where they left off? Do they spend time wandering and chatting to classmates? Do they find something to go on with if the machine they need is in use or out of order? Do they think before they act and so avoid time-consuming undoing and redoing? (Evidence: classroom observation)

Economy of effort is about working efficiently. It is a function of knowledge, thinking, planning, and skill. Does the student know what to do and get on and do it, or do they rely on trial and error? Do they use data from testing to guide next practice? Do they use the correct tool for the task? (Evidence: students’ dated log entries or annotations; classroom observation)

Economy of resources is about minimising the use of materials. (Evidence: students’ photos; classroom observation)

Economy of time, effort, and resources are often linked. For example, choosing the correct tool will save time and effort and minimise wastage.

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. 

Independence

Ensure that all students know what “make with independence” looks like (the notes on “make” are for your guidance only).

Achieved – make (with some guidance)

“With some guidance” means the teacher (or peers) may:

· respond to student-initiated requests for assistance, for example, where to find suitable material, or what tool to use

· sometimes prompt the student to, for example, consider other options, think about the wisdom of a choice, or reread the brief.

The teacher (or peers) may NOT, however:

· make any decisions for students

· assist a student in any hands-on way (do any part of the project for them)

· respond to frequent questions or requests for step-by-step guidance.

Merit – make “with independence and accuracy”

“With independence” means the student:

· owns the practice (acts as if responsibility for achieving a quality outcome sits with them)

· plans effectively, thinks ahead, is well-organised, self-starting and self-managing

· does their own decision-making

· books any equipment/machines they need in timely fashion

· purchases and/or brings required materials in timely fashion

· stores their work carefully so that it is easily retrieved next period

· carries out appropriate checking and testing and takes required corrective action 

· recognises and deals with issues promptly, so that they are able to meet the deadline
· is always able to describe what they are doing, why, and where their project is up to.

It does NOT mean that the student:

· is unable to ask for help with technical or safety issues (for example, faulty equipment).

Excellence – make “with independence and accuracy”

There is no step-up on “independence and accuracy” for Excellence – see Merit.
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Achievement Standard Construction and Mechanical Technologies 91057: Implement basic procedures using resistant materials to make a specified product 

Resource reference: Construction and Mechanical Technologies 1.20 v3 Metal
Resource title: G-clamp
Credits: 6
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Implement basic procedures using resistant materials to make a specified product.
	Skilfully implement basic procedures using resistant materials to make a specified product.
	Efficiently implement basic procedures using resistant materials to make a specified product.


Student instructions
Introduction 
In this assessment activity, you will make a G-clamp (the specified product) to meet specifications using resistant materials and implementing basic procedures. 

Teacher note: The context for this assessment activity is a G-clamp, but it can be easily adapted for a product that students have trialled through technological practice and which is now ready to be constructed in its final form. Adapt the student instructions as required.

You will be assessed on how successfully you follow a given set of techniques, while complying with relevant health and safety regulations; and carry out appropriate testing to make your G-clamp to meet specifications. The manner in which you do this (that is, independence, accuracy, and efficiency) will also be taken into account.

As you complete the assessment task, gather evidence that demonstrates your product meets your specifications. This will be handed in with your completed G-clamp. 

This is an individual task. You have 15 weeks (60 hours) to complete it using the school workshop facilities.

Teacher note: Adapt the time allowed to meet the needs of your students.

Preparatory activity

Confirm the appropriate specifications for your finished product, for example:
- it temporarily holds at least two pieces of tube together for welding (or it functions).
Teacher note: Specifications are short statements that describe the function of the finished product. They should not describe a particular skill or efficiency. At all grade levels the product is required to meet specifications. Skilful and efficient implementation is not required at the achieved level.
Before you begin to make your G-clamp, create a plan that explains the steps you will follow to make your G-clamp. 

Show the tests you will apply when making your product. Testing applied when making the G-clamp could include:
· visual checks of metal components to ensure that edges are parallel and straight, that the boss is in the same plane as the frame, and the base is perpendicular to the screw shaft (thread)

· visual checks to ensure that the thread is not “drunk” and each of the components is correctly assembled as outlined in the plan

· fitting checks at the stage where the item can still be altered if necessary (for example, checking that the machining is completed within the tolerances outlined in the plan)

· visual checks that the welding is to an acceptable standard shown in the sample and described in the plan 
· visual checks that there are no blemishes, scratches or marks on the work surface prior to painting.
Teacher note: If your students are making a product that they have trialled through technological practice, they must have completed all trialling before they begin this assessment task.

Before you start making your G-clamp, confirm your plan with your teacher. Ensure you know how to apply the techniques you will need to make your G-clamp, while complying with relevant health and safety regulations.

Collect the materials required to make the product and practise the techniques you will use. 

Task

Make your G-clamp, recording the testing you carry out. Photograph and annotate each step as evidence.

When you have finished, hand in your completed G-clamp and any other documentation to your teacher.
Assessment schedule: Construction and Mechanical Technologies 91057 Metal G-clamp

	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	With some guidance, the student has followed a set of techniques to make a product that meets agreed specifications. Techniques must include one or more from each of the following categories:

· measuring/marking out

· sizing/shaping/forming

· joining/assembly 

· finishing/detailing.

For example: 
Marking Out

With some reminding, the student was able to mark out the design following the drawings and cutting list, and tested the measurements by measuring twice 
Assembling
The student followed their plan to assemble the pieces. The product is welded using the techniques established as being appropriate. Although the welding has some faults and lack of precision (for example, the weld does not encase the complete joint in all cases) the student checked the clamp still functioned and was safe to use. 
Forming
The student drilled and machined the components to an acceptable standard. The screw was initially machined (screw cut) on the centre lathe and then finished using a die. The student tested the screw could function by turning the screw. 
Finishing

The G-clamp was painted, however there are some blemishes still apparent. The student checked that all the metal was covered in paint to prevent corrosion.
The student has undertaken a range of appropriate tests to demonstrate the final product meets specifications.

For example:

The student visually checked the assembly ensuring that the screw went smoothly through the boss.

The student has not always responded to visual checks on welding that showed inaccuracies. 
The student has applied techniques to comply with relevant health and safety regulations.

For example:

The student has followed safe practices as displayed on the wall in the workshop, when using the workshop machinery. For example, when welding all students must wear overalls, safety helmets and welding gloves. Curtains must be used when welding so no one in the vicinity of the welding gets arc flash.

This description relates to only part of what is required, and is indicative only.
	The student has followed a set of techniques to make a product that meets specifications showing independence and accuracy in the execution of the techniques and tests. 

For example:

The student measured out and marked out all the steel using the correct techniques (for example, used marking blue and a marking out table). 
The student consistently and precisely completed all welds with correct penetration and the joints were fully covered. The student visually checked the welds against the accepted standard to reach this level of accuracy.
The student accurately completed all machining of components by checking they were adhering to the tolerances outlined in the plan including cutting the screw on the centre lathe. 
The student sanded the surface of the G-clamp and carried out visual checks to ensure all blemishes were removed prior to painting. 
The student followed their plan with limited teacher input.
The student has applied techniques to comply with relevant health and safety regulations.

This description relates to only part of what is required, and is indicative only.


	The student has independently and accurately followed a set of techniques to make a product that meets specifications, undertaking techniques and tests in a manner that economises time, effort and materials.

The student cut all of the component pieces to the correct lengths outlined in the plan, which allowed for a cutting tolerance but not waste of the steel. The student only used the amount of metal outlined in the plan. 

All relevant marking was completed after cutting out using a marking blue and marking out table. The markings were transferred accurately, within the set tolerances in a straightforward manner (not trial and error). The student constructed the G-clamp following the agreed plan. Little or no time was spent repeating techniques to achieve acceptable accuracy, or redoing techniques (because the correct technique was used in the first place). 
The student followed the step-by-step guide to make the specified product and finished in the agreed timeframe. The techniques were implemented independently in a straightforward manner, following accepted practice 

As each technique was applied, the student applied the relevant test to ensure this met the required standard. The G-clamp is completed in a timely fashion. The G-clamp works as expected in all situations outlined in the -specifications. 

The student has applied techniques to comply with relevant health and safety regulations.
This description relates to only part of what is required, and is indicative only.




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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