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Internal Assessment Resource

Construction and Mechanical Technologies Level 2
	This resource supports assessment against:

Achievement Standard 91344 version 3
Implement advanced procedures using resistant materials to make a specified product with special features

	Resource title:  Multi-purpose table

	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 2

To support internal assessment from 2015

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

NZQA Approved number: A-A-02-2015-91344-02-5691

	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 91344: Implement advanced procedures using resistant materials to make a specified product with special features 

Resource reference: Construction and Mechanical Technologies 2.20 v2 Wood
Resource title: Multi-purpose table
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 91344. 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 achievement standard requires the student to implement advanced procedures using wood in a coffee table that houses an air hockey table and an inlaid chess board.

The specified product must include two special features, (one aesthetic and one structural) that require the consistent application of accepted conventions in advanced craft skills. See the student’s resources for examples.

Note: To function properly (be ‘fit for purpose’) a hockey table goal requires three main machining operations:
· hollowing out a concave shape in the underside of its top to divert the puck in a downward tumbling motion;

· routing out an angular recess in the lower inner side of the goal for the puck to fall down into the goal cavity (see picture);

· a puck retrieval slot in the outer side of the goal, to allow a user to extract a stationary puck with their fingers.
Two approaches are possible when using this standard for assessment:

1.
Students are given a set of plans for the table. The whole class makes the same product (or their own modification). In this instance the teacher may develop class drawings and the special features in discussion with the class. They may also allow individual students to negotiate individual variations and special features.
2.
Students are presented with a context and required to identify an issue and an opportunity and undertake technological practice to develop a technological outcome that addresses it. Their outcome must include at least two special features and require the consistent application of advanced craft skills. If using this approach, teachers must verify that the design of the intended technological outcome includes two clearly identifiable special features.
See the student instructions for a definition of ‘special features’ and ‘consistent application of advanced craft skills’. 

Prior learning

Ensure students are given the opportunity to practice machining techniques using wood lathe, drill press, router, biscuit cutter etc.

Techniques could include:

· repetition wood turning (lathe);

· routing special edges and slots;

· jointing timbers (both butt and widening joints) using a biscuit cutter, dowel joint.
· shaping and finishing resistant materials using jigsaws, routers, belt and palm sanders;
· carving using gouges, chisels.

Students should be shown how to create and use jigs to improve efficiency and accuracy when constructing and assembling resistant material products.

Before students begin to construct their table ensure that:

· each student has a set of specifications (see resource). The specifications, which may be teacher given or developed in negotiation with the student, need to be agreed prior to the start of construction. 

· the selected materials and special features provide sufficient scope for the student to meet the requirements of the standard.

· the student is familiar with the methods they will need to use to construct the special features and how to schedule steps/stages to minimise time and material use.

· the student selects and trials techniques that will enable them to achieve optimal quality in their special features.

· the student knows the relevant codes of practice and what testing (checking) will be required to complete it accurately to specifications.
Conditions

This is an individual task. It is recommended that the students be given 60 hours (including the prior learning) to complete it.

Because you are required to assess the ways in which the techniques and tests are implemented as well as the quality of the outcome, the students should complete all their practical work in class time.

Resource requirements 

Access to a school workshop with appropriate fixed machine tools, marking out equipment, and basic hand tools.

Recommended resources for the air hockey table component:

· A 1200 x 600 playing surface: 6mm MDF for both the playing surface and the bottom layer of the air chamber. (Note: MDF allows the exit hole side to be sanded, painted and become the uppermost playing surface.

· Drill bits: A 2 mm engineering centre drill with the tip ground further back into a slightly conical shape to provide strength to the drill tip. 

· Hole drilling template: 2 hardboard pegboard panels cut into 1200 x 600 size, glued together to provide sufficient thickness for the centre drill to align with a drill (approximately 1100 holes to be drilled). 
· Fans: 150 mm 240 volt ventilation fans. Two fans per table.

· Electrical leads/wiring: as the wiring is 240 volts, this needs to be tested and tagged by a recognised electrical certifier.

· Surface finish: A 2-pack water-based epoxy spray paint is recommended.

· Pucks: 3 mm acrylic cut into circles with a 1 mm air cushion recess machined into the underside.

· Strikers/mallets.
· A set of specifications for and/or examples of air hockey tables, and game rules that students can refer to.

Additional information

This achievement standard requires teachers to make judgements about the ways in which students execute techniques and tests, as well as about the quality of a finished product.

For example, you are required to notice (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’.

You must be able to justify your judgements by providing evidence derived from student or teacher recordings, classroom observation, and/or discussion with students.

Recording of evidence

The recording of evidence ensures that students understand the basis on which they are being judged and confirms that the teacher’s judgements are made on a sound basis.

In this assessment activity, students are asked to keep a brief record of progress (e.g. photographic), materials used and costing, and how they have resolved problems (by, for example, annotating their construction plans and drawings, making recordings and/or photographs of modifications). You could add your own observations to the students’ records. 

Students could also provide evidence by:

· establishing a schedule of tests and recording the outcomes of tests as they apply them;

· taking and annotating photos that show accuracy and economic use of materials. 
Measures

Accuracy can be seen by, for example, comparing the finished product to the specifications and in how students follow through on information from testing.

Independence can be gauged from, for example, level of teacher input/assistance required to support the student during construction of their table, and from classroom observation of student interactions.

Economy of time can be gauged by, for example,  observation, and relates to how effectively students organise themselves, look after their resources so that they can quickly pick up where they left off last period, and minimise downtime. 

Economy of effort is a measure of the extent to which a student knows what to do and gets on and does it rather than relying on a trial and error approach. It could be gauged from the student’s dated log entries and from classroom observation.

Economy of resources is gauged by the extent to which a student minimises the waste of materials.

Economy of time effort and resources may be demonstrated in the same action. For example, students could chose the correct tool for the task which saves them time and effort and minimises wastage as the tool chosen allowed a task to be completed accurately the first time it was attempted.

Economy of time and effort will be commonly linked. 

Students could provide evidence across different modes (oral, written, diagrammatic). You may need to provide guidance or support to 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 advanced procedures using resistant materials to make a specified product with special features.
	Skilfully implement advanced procedures using resistant materials to make a specified product with special features.
	Efficiently implement advanced procedures using resistant materials to make a specified product with special features.


Student instructions

Introduction

This assessment activity requires you to make a coffee table that houses an air-hockey table and an in-laid chess board.
Teacher note: The outcome for this resource is an air hockey table housed within a coffee table, but it could equally well be a laminated bar stool, or mobile drying racks for preschool artwork or It can also 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 make your table to meet a set of specifications. Your teacher may provide these or you may develop them independently and have them confirmed by your teacher.

The table will include at least two special features (one aesthetic and one structural). Its construction will require the consistent application of accepted conventions and uses of advanced craft skills. See the resource for further information on special features and conventions. 
You need to decide what techniques you will use, and make a plan to construct your table to match specifications.

You will be assessed on:

· whether your table meets specifications;

· the manner and accuracy with which you apply techniques and testing procedures to create a quality, finished product;

· how independently and efficiently you go about your work.

Task 

Teacher note: Modify the following instructions as necessary.

If your teacher has provided specifications, read and make sure you understand them. 
Alternatively, devise your own specifications (see the resource for an example) and then confirm their suitability with your teacher. This will ensure that you do not specify an outcome that is either too simple or too complex, and that you will have access to all grades of achievement. Make sure your specifications include at least two special features – one aesthetic and one structural (see resource for possible examples).
Select the techniques you will use to construct your table including its special features.

Determine the order in which you will do the various steps required to construct your table (i.e. schedule the tasks) and incorporate this into a construction plan. Ensure that your construction plan describes how and when you will test your developing outcome (see the resource for testing suggestions).

Construct your table by following your construction plan and complying with all relevant health and safety practices. 

As you go about your work, annotate your construction plan so that you have a record of what you actually did and the problems you resolved. This record should include all tests undertaken to ensure that the finished table meets specifications. You could include annotated photographs and a completed testing checklist as evidence of your testing.
Check that your finished table meets the specifications.
When you have completed your product, photograph it to show the detail of its special features, and other aspects specified in the specifications.

Hand in:

· your completed table;

· a portfolio that includes your annotated construction plan, photographs of the finished product, any written comments or explanations, and any other evidence of the techniques and the testing procedures you have used (for example, checklists and annotated photographs).
Resource
Sample specifications

Specifications for a coffee table that houses an air hockey might be:

· built within the tolerances shown in the drawings

· allows for multi-player game

· includes an inlaid chess board

· includes a storage drawer for pucks and strikers 
· enables the puck to be trapped and removed from the playing surface. 

Teacher note: Specifications are short statements that describe the function and/or the aesthetics of the finished product. They should not include reference to accuracy, independence or efficiency. At all grade levels the product is expected to meet specifications. Skilful and efficient implementation is not required at the achieved level.

Special features and advanced craft skills

Special features are those that rely on the application of advanced craft skills to achieve the specified product. For this achievement standard you are required to include at least one structural and one aesthetic feature in your table. 

An aesthetic feature could be: 

· machining the top of the table to inlay a chess board made from different woods

· four identically turned legs

· designed to complement existing furniture in the room where it will be located.
A structural feature such as:
· bracing the table to withstand side loadings without racking/moving when air hockey game is being used

· storage facilities  that allow easy access to pucks and strikers/mallets

· enabling the multiple use of the air hockey table-for example converting from an air hockey table to a coffee table.
Advanced craft skills rely on the consistent application of accepted conventions which may relate to such things as flush, parallel, perpendicular, offset, symmetry, array, tolerance, ease, press fit, clearances, eccentricity, taper. 
See the testing section of this resource for examples of where these could be seen in your table.
Health and safety 

You must be familiar with safe classroom practices, including those for using machines. For example:

· only use equipment that you have had prior training in its proper use

· appropriate clothing is worn, any lose clothing removed or tucked in 

· inform the teacher of any faulty equipment 

· ensure sleeves rolled up when using any machines

· wear safety glasses when machining

· ensure all machine guards are fitted and working before starting machines

· ensure machines are turned off before using any measuring instruments

· electrical wiring must be certified.
Efficiency

Ways in which you can demonstrate efficiency include:

· having all of you resources available when you need them

· being organised in your workplace and having alternatives when you cannot get on a machine at the time you want it

· storing all materials safely between classes so you can easily find them and start work quickly when you come to class

· being lean and mean with materials

· having a plan of what you want to achieve each day before you arrive and getting on and doing this 

· organising in advance everything you need for the day’s work;

· knowing and practising the most efficient techniques
· having timely conversations with your teacher or other experts.
Testing suggestions 
If your table includes an inlaid games board (e.g. chess, backgammon):

· check that the depth is consistent when routing the recess for the inlaid games board

· check that the borders of the recess are straight and parallel.

Hockey goals

· Check that the router is set to the correct depth to ensure that the 45 degree bit is making a full thickness cut at the puck drop-off point.

Other possible testing
· Ensure that the chosen materials are the correct thickness.

· Ensure that, if the holes to be drilled in the playing surface of the air hockey table are done over two periods, the work is carefully aligned in the pegboard jig so that the holes retain their symmetry.
· Check that the supplied fans fit their enclosures.
· Check by measurement that your table is square.
· Visually check that the table has a smooth finish.
Assessment schedule: Construction and Mechanical Technologies 91344 Multi-purpose table
	Evidence/Judgements for Achievement
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student has implemented advanced procedures using resistant materials to make a specified product with special features. They have:

· selected techniques to achieve special  features

The student made the table with special features to meet the specifications Examples of special features are:
Aesthetic feature: an inlaid games board: e.g. the student selected the correct attachment to rout out the recess
Structural feature: for the goal: the student:
· cut out the puck retrieval slot using a spade bit and jigsaw

· cut the concave slot in the goal roof using a tenon saw and carving gouge

· fashioned the space (angular recess) for the puck to fall down into the goal cavity using a large 45-degree router bit. (see picture)

· undertaken  testing to monitor special feature development and to demonstrate the product meets specifications 

The student has carried out checks as they constructed their table, with some teacher support, although not all responses to testing result in accuracy in feature development

e.g. trialled inserting the games board when routing and chiselling out the recess, however the response to this trialling was not always accurate and the chessboard does not sit flush with the coffee table top at all points.
· applied techniques to comply with relevant health and safety regulations

The student followed classroom rules ensuring both their own safety and the safety of others. They used the protective gear provided (e.g. glasses, visors, ear muffs) and carried out procedures in a safe manner.

For example they only operated machines after being trained in their use.
The examples above relate to only part of what is required, and are indicative only.
	The student has implemented advanced procedures using resistant materials to make a specified product with special features. They have:

· selected techniques to achieve special  features

The student made the table with special features to meet the specifications Examples of special features are:
Aesthetic feature: an inlaid games board: e.g. the student selected the correct attachment to rout out the recess
Structural feature: for the goal: the student:
· cut out the puck retrieval slot using a spade bit and jigsaw

· cut the concave slot in the goal roof using a tenon saw and carving gouge

· fashioned the space (angular recess) for the puck to fall down into the goal cavity using a large 45-degree router bit. (See picture)

· shown independence and accuracy in the execution of the techniques and tests.

Examples of students evidence that demonstrates independence and accuracy in the execution of the techniques and tests include:

For the inlaid games board: 

· regularly trialled inserting the board when routing and chiselling out the recess and ensured that the correct depth was obtained. When assembled, the inlay was flush with the table top and each square (chess square) aligned without gaps. The student was able to carry this out with minimal teacher support.

For the Goal:

The student dry assembled the goal in place while attached to the table surface, attempted to score a goal with the puck and found that there wasn't enough concave recess in the goal and they needed to increase the curvature, which they did. The student ensured that the puck was trapped and removed form the playing surface even when it entered the goal at high speed. The student independently identified the need to undertake these procedures.

· applied techniques to comply with relevant health and safety regulations

The student followed classroom rules, ensuring both their own safety and the safety of others. They used the protective gear provided (e.g. glasses, visors, ear muffs) and carried out procedures in a safe manner. For example

they only operated machines after being trained in their use.
The examples above relate to only part of what is required, and are indicative only.
	The student has implemented advanced procedures using resistant materials to make a specified product with special features. They have:

· selected techniques to achieve special  features

The student made the table with special features to meet the specifications Examples of special features are:
Aesthetic feature: an inlaid games board: e.g. the student selected the correct attachment to rout out the recess
Structural feature: for the goal: the student:
· cut out the puck retrieval slot using a spade bit and jigsaw

· cut the concave slot in the goal roof using a tenon saw and carving gouge

· fashioned the space (angular recess) for the puck to fall down into the goal cavity using a large 45-degree router bit. (see picture)

· shown independence and accuracy in the execution of the techniques and tests.

Examples of students evidence that demonstrates independence and accuracy in the execution of the techniques and tests include:

For the inlaid games board: 

· regularly trialled inserting the board when routing and chiselling out the recess and ensured that the correct depth was obtained. When assembled the inlay was flush with the table top and each square (chess square) aligned without gaps. The student was able to carry this out with minimal teacher support

For the Goal:

The student dry assembled the goal in place while attached to the table surface, attempted to score a goal with the puck and found that there wasn't enough concave recess in the goal and they needed to increase the curvature which they did. The student ensured that the puck was trapped and removed form the playing surface even when it entered the goal at high speed.  The student independently identified the need to undertake these procedures.

· undertaken techniques and tests in a manner that economises time, effort and materials.

Examples of students who economise time, effort and materials include:

· They are mindful of resource use and planned out the cutting to minimise wastage and followed it.  There was minimal wastage of materials, as they were cut once and from length of board and sheets to keep wastage to a minimum. 

· When applying finishes, they cleaned up and there were no wasted products.

· They created jigs which saved time and resulted in a more accurate finished product.

· They were organised with their materials and in their workspace and easily picked up their work from class to class.

applied techniques to comply with relevant health and safety regulations

The student followed classroom rules ensuring both their own safety and the safety of others. They used the protective gear provided (e.g. glasses, visors, ear muffs) and carried out procedures in a safe manner. For example they only operated machines after being trained in their use.
The examples above relate to only part of what is required, and are 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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