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Internal Assessment Resource

Construction and Mechanical Technologies Level 1

EXPIRED

	This resource supports assessment against:

Achievement Standard 91059 version 3
Demonstrate understanding of basic concepts used to make products from resistant materials

	Resource title: Resistant Materials and Their Techniques

	4 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-02-2015-91059-02-4620

	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 91059: Demonstrate understanding of basic concepts used to make products from resistant materials 

Resource reference: Construction and Mechanical Technologies 1.22 v3
Resource title: Resistant Materials and Their Techniques
Credits: 4
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 91059. 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 present evidence of their understanding of basic concepts used to make products from resistant materials. 

This evidence may come from a variety of sources and activities. You will need to give your students guidance on what constitutes evidence, on what principles they are to organise and annotate the evidence they gather, and on how they will present it (for example as hard copy, digitally, or as a combination of the two). You will need to ensure that the range and depth of evidence the students provide covers the requirements of the standard.

This evidence may be collected as part of targeted teaching and learning or collected throughout the year as part of a whole programme.

Suggestions for evidence are:
· a written description of the characteristics of identified resistant materials

· photographs or photocopies of safe techniques the student has used for the identified resistant materials, with annotations stating why each technique was selected as well as the safe practices adopted when undertaking it

· a written analysis of construction techniques that were applied when creating existing products (both viable and faulty) that are made from the same resistant material

· a written analysis of the connections between the characteristics of the resistant materials used in one or more products and the techniques used to work the resistant materials to ensure the product’s fitness for purpose

· a written explanation of how the techniques used to produce a product and the resistant materials selected for use may change depending on different situations where the product is made and/or to be used.

Students are expected to acknowledge sources although this is not assessed.

Students need to provide sufficient evidence to show they know about resistant material characteristics, safe techniques for working with resistant materials, and which combination of techniques and resistant materials are suitable for use in different situations.

Students will also demonstrate an understanding of how the combinations of techniques and resistant materials may differ across situations. For example, they could compare the combination of techniques used to make a stereo speaker cabinet for a bedroom with techniques involved in making one for a bathroom. 

The techniques in the student’s evidence must include measuring or marking out or both; one or more of sizing, shaping, and forming; joining or assembly or both; and one or more of finishing, detailing, and tuning.

Conditions 

This is an individual assessment activity. It is suggested that students have 6–8 weeks (40 hours) of in- and out-of-class time to complete it, but this time could be increased or decreased to meet the needs of your students and the way the assessment is embedded into your programme.

Resource requirements 

Students must have access to information on techniques used in construction with different resistant materials.

Useful resources include:
· Metalwork Technology, by G. H. Thomas

· Skills in Resistant Materials Technology, by Peter Gale

· http://www.howstuffworks.com
Students will also need business catalogues of existing products.
Additional information 

Note that the “different situations” could include the use of accessories (for example, fasteners or hinges), seating, storage, or furniture items.
Different situations may refer to construction situations within a project, for example, wood used for a table top versus wood used for the drawer runner. Or it may refer to a different end use, for example, a large outdoor table for eating on the deck versus a small coffee table for the lounge. The different situations identified must provide students with the opportunity to consider why a different tool/technique or process was used.
Performance properties are only relevant when they are directly related to working characteristics. For example, the density of wood in a coffee table that relates to the performance of the table being sturdy is a property. However, when discussing density as a characteristic, for the purposes of this standard, it is about what safe techniques are required to work it (for example, it may require a carbide tipped blade to cut or shape it).
Internal Assessment Resource 

Achievement Standard Construction and Mechanical Technologies 91059: Demonstrate understanding of basic concepts used to make products from resistant materials 

Resource reference: Construction and Mechanical Technologies 1.22 v3
Resource title: Resistant Materials and Their Techniques
Credits: 4

	Achievement
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of basic concepts used to make products from resistant materials.
	Demonstrate in-depth understanding of basic concepts used to make products from resistant materials.
	Demonstrate comprehensive understanding of basic concepts used to make products from resistant materials.


Student instructions
Introduction

This assessment activity requires you to provide evidence that demonstrates an understanding of basic concepts used to make products from resistant materials. 

In order to demonstrate comprehensive understanding of basic concepts used to make products from resistant materials you will provide evidence that includes discussions of:

· a range of characteristics found within resistant materials

· what particular safe techniques are used to work with these characteristics to construct products and why are they used
· how and why the combinations of techniques and the characteristics of materials change in different situations.

You will be assessed on the depth and comprehensiveness of your discussion.

This is an individual task. You have 6-8 weeks (40 hours) of in- and out-of-class time to complete it.

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

Task
Present evidence of your understanding of basic concepts used to make products from resistant materials. This evidence may come from a variety of sources and activities. 
Teacher note: You will need to give your students guidance on what constitutes evidence, on what principles they are to organise and annotate the evidence they gather, and on how they will present it (for example, as a hard copy, digitally, or as a combination of the two). See the section context/setting for suggestions for evidence.
In the evidence you provide, you will:

· explore the techniques that you could possibly use with resistant materials in order to address their characteristics

· record techniques you have trialled, or trialled and used on resistant materials and provide a written discussion of why the techniques are suitable for the particular characteristics found in these materials

· discuss machines and equipment that you would use to manage the characteristics of resistant materials

· discuss what safety requirements there are when using these machines and this equipment and how the safety requirements are related to the characteristics of the materials

· discuss why different techniques are used to manage the characteristics of resistant material products in different situations.

Characteristics of resistant materials may include but are not limited to: profile, hardness, malleability, ductility, elasticity, and grain.

Resistant materials may include but are not limited to: wood, metal, plastics, composites, alloys, ceramics and plastics. 

The techniques you investigate and discuss will include:
· measuring, marking out, or both (for example, use of template and scriber on metal)

· one or more of sizing, shaping, or forming (for example, use of hacksaw, drilling, or shears and snipping) 

· joining, assembling, or both (for example, riveting)

· one or more of finishing, detailing, or tuning (for example, sanding, buffing, and/or polishing).

The situations you could consider that would impact on materials characteristics and their techniques could include: 

· indoors or outdoors

· wet or dry

· ease or optimisation of production

· one off versus mass production

· budget constraints

· life expectancy

· maintenance plan

· target market (for example, the age-group of the end users, the quality expectation of the end users)

· position of the material within the product.

Assessment schedule: Construction and Mechanical Technologies 91059 Resistant Materials and Their Techniques 

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

	The student describes characteristics of resistant materials, for example: 

Characteristics of untreated pine: loose grain, soft (low density), porous and absorbent, non-toxic.
Characteristics of MDF (Medium Density Fibreboard): resin impregnated, hard, layered manufacture, very porous edges, small fibres, no grain.
Measuring/marking out

For a range of timbers, the student has explained how a range of measuring/marking out tools is used to carry out techniques safely.

Sizing/shaping/forming

Untreated pine can be cut with steel blades, knives, and cutters. To achieve straight edges, pine can be cut with the band saw and then finished to the line with a hand plane. When using a band saw, the blade guard must be set just above the work piece, safety glasses must be worn, and your hands must always be away from the line of the blade. To be safe using hand tools, your hands should always be behind the direction of the blade.

The student describes which combinations of techniques and resistant materials would be suitable for use in particular situations, for example:

Joining/assembly

Pieces of a table top in pine can be joined using number 20 biscuits, a biscuit cutter, and PVA glue. Two hands should be on the biscuit cutter when using it. Once ready, PVA glue can be applied and sash clamps can be used to put pressure on the PVA glue overnight. The top can be kept flat during clamping by placing another sash clamp on top.

Dowel joints can be used with pine. This can be done on the horizontal borer and a brad point drill bit can be used. Safety glasses are worn and hands are kept out of the line of the drill bit.

Finishing/detailing/tuning

The surfaces and edges of pine can be prepared for finish coating using grades of sandpaper, starting at 100 grit, then sanding with 150 grit, then 240 grit. Sanding is done along the grain. Any small holes or blemishes can be filled with a pine coloured filler and sanded off. 
The surface can then have a preparation coat of polyurethane thinned with 10% turpentine. This can be applied with a brush. When dry, the surfaces can be sanded with 400 grit sandpaper, and two more coats of polyurethane can be applied with a brush, but brush marks should be laid off.
This description relates to only part of what is required, and is indicative only.
	The student explains how the characteristics of resistant materials influence safe technique selection, for example:

Joining/assembly

Pine has a loose grain and is absorbent. Absorbency influences glue selection. PVA is water based and is ideal for porous materials. It has a quick initial grab time, and it penetrates into the wood when it is put under pressure. Solvent-based glues are better for non-porous materials like plastics because they do not have to soak in.

Because PVA glue has to penetrate into the wood, it has to be put under pressure with sash clamps or F and G clamps, usually overnight. 

Absorbent materials may uptake moisture and change shape. Mechanical joins like dowel joints will help to stabilise a project. The horizontal borer is an accurate machine for doing dowel holes but can run off following grain. This can be avoided by clamping guide blocks to the borer table or by using a smaller centring bit first. 

Sizing/shaping/forming

The loose grain and softness of pine means that it creates larger particles when it is cut and is less likely to be breathed in. But a dust mask or downdraught bench should be used when it is being fine sanded.

Because pine has a loose grain, it will probably shrink. To make sure the table top can shrink without affecting the table, oversize clearance holes should be used for the securing screws.

Measuring/marking out

Pine is soft and has grain. A marking knife can be used to break the grain at the surface and avoid any small chipping of the grain along the cut line. This is not the case for MDF as MDF has a very hard surface. 

The student explains which combinations of techniques and resistant materials would be suitable for use in particular situations, for example:

MDF can be used to make a drawer because the resin impregnation makes it very hard. This means it can have a groove on the side for a drawer runner that will withstand the constant sliding in and out. The groove can be cut with a router and a guide but care has to be taken when cutting and sanding MDF to avoid inhaling the dust, which is very fine and has a toxic resin in it. It should be done under an extractor or on a downdraught bench and safety glasses must be worn around all rotating machinery. Also, the work piece has to be clamped down when cutting.

The drawer runner should be made of a material that is also very hard, like a timber with very tight grain, or a plastic like Teflon, which is also very slippery. 
The soft pine table top will be easily damaged so at least two topcoats of polyurethane can be used. The underneath will only require one coat to stop it absorbing moisture.
This description relates to only part of what is required, and is indicative only.
	The student discusses why resistant materials require particular techniques for their safe handling and use, for example:

Sizing/shaping/forming

When cut, MDF creates fine fibres and formaldehyde resin dust whereas pine is mostly larger particles. Because formaldehyde is a toxin, it requires good dust management, e.g. dust extraction on machines and a dust mask when cutting and sanding.

MDF has no grain to misguide cutters whereas pine has soft and hard patches, and cutters can “wander”.

MDF has a lower modulus of elasticity than natural wood like pine so it will sag more than pine under weight or pressure. This means pine is better suited to structural places like the table rails or table tops. 

Joining/assembly

MDF is layered when it is manufactured and can delaminate easily when cut, nailed, or screwed. The delaminating effect limits screwing options. Screw placement has to be well away from edges and a precise pilot hole is required to stop the screw forcing apart the layers.

Finishing/detailing/tuning

If a lacquered finish is required, MDF is preferable because it has an even surface, compared to natural wood like pine, which has inconsistencies in places that make it uneven. The surface of pine may undulate over time and spoil a lacquered finish.

The student discusses why techniques and resistant materials are combined in different ways in at least two different situations, for example:

The materials that I have studied are a sheet of aluminium and a sheet of acrylic. When considering these materials, I have discovered that some techniques are the same and others have to differ because of the characteristics of the material and the situation they are placed in. In a tool box, repeated stress on the joins means that these joins should be welded rather than pop riveted whereas a speaker cabinet could be pop riveted because it is not required to hold heavy things or have heavy tools move around in it (as would happen in a carpenter’s work environment). These decisions are made because the material is brittle (a characteristic). Sometimes the handle of the toolbox might require welding while the sides can be riveted. The handle needs to withstand greater forces and the aluminium is soft so welding would produce a stronger join for this situation.

When joining aluminium and acrylic, the end product had to be taken into consideration. How the finished product looked was important for stereo speakers. Aluminium was drilled and riveted because it was an easier joining method and more accurate for thin aluminium. Aluminium can be TIG welded but the process is highly skilled as it has a low melting point, which makes it difficult to weld.

Acrylic can also be drilled but in this product the outside appearance was important and rivets would be difficult to apply accurately and the smooth finish of the acrylic would be compromised. The glue is a compound specifically designed to fuse the two surfaces of sheet acrylic and meets the criteria of a smooth finish.
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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