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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: 3,2,1 Lift off!

	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-02-2015-91344-02-5692

	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 Plastic
Resource title: 3,2,1 Lift off!
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 Technology 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 students to implement advanced procedures using plastics to make a rocket.
Two approaches are possible when using this standard for assessment: 

1. The students are given a set of basic plans for a rocket, which they can modify to suit their own requirements. The whole class then makes the same rocket. You may select basic plans and the special features in discussion with the class. You may also allow individual students to negotiate a variation of the selected drawing and special features. 
2. 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 at least two special features: one structural (body, fin, and nose-cone configuration), and one aesthetic (special applied finish, special aerodynamic shape/s); and are ready to make it. 

The specified product must include two special features, one or more aesthetic, and one or more structural; and require the consistent application of accepted conventions in advanced craft skills. 

In the case of the rocket the two special features could be one of the following structural features: 

· the fabrication and assembly of fins and nose-cone components that are able to detach from the rocket body if necessary to enable the retrieval system to deploy or for their replacement should they become damaged on retrieval. These components (including their assembly onto the rocket body) are machined and fitted to acceptable tolerances to ensure that the overall rocket (body, fins and nose cone) attains the necessary structural strength and aerodynamics to enable it to fly when launched and be retrieved intact;
· the machining and fabrication of components to ensure symmetry of fins and their equal spacing around the rocket body; taper of nose cone to specified tolerances and fins and nose fit onto rocket body to specified tolerances.
and one of the following aesthetic features: 

· the shaping of the fins and nose cone requiring the consistent application of symmetry to ensure that the rocket is an aerodynamic design, which enhances the appearance of the rocket;

· applied graphics by using decals to individualise the appearance of their rocket requiring the consistent application of, for example, symmetry and/or parallel.

See the student instructions for a definition of “special features”. Some products may include several special features. Students may identify the special features that they would prefer to be assessed on. 

Note: Rocket motors are available as basic kits, but are not required to be made for this activity.

Prior learning 

Ensure students are given the opportunity to practise different plastic welding and machining techniques so that they are able to select techniques suitable for the job. 

Practising could include: 

· plastic welding;
· machining techniques on a centre lathe. Techniques could include machining to fine tolerances to face off ends of tubing for aerodynamic performance, or reducing stock to a cone shape for the nose cone;

· equally spacing slots on a PCDs (pitched circle diameters) using the digital readout on the mill;

· finishing techniques – practising spray painting to get a quality finish, applying design techniques using masking tape or templates (card board, plastic, vinyl, glass, lace), applying decals. 

Before students begin to make their product, ensure that: 

· each student has a set of specifications for the product (see the student instructions for an example). The specifications need to be agreed prior to the product being made. They may be teacher given or developed in negotiation with the student;

· 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 the various steps in a construction plan;

· the student trials and selects techniques that will enable them to achieve optimal quality in their special features and that they practise scheduling the various steps in a construction plan;

· the student knows the accepted codes of practice to develop their product (including the special features) and the testing (checking) that is required to construct it accurately to specifications;

· the student knows how to plan and implement their techniques and testing procedures in ways that economises time, effort, and materials;
· the student has access to an appropriate work environment and to the tools and materials they will need to safely make their product. 

Conditions 

This is an individual task. It is recommended that students be given 60 hours to complete it. 

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 

· Access to a school workshop with the normal fixed machine tools, marking out equipment, basic hand tools, and spray-painting booth. Plastic welding equipment could be used for jointing, or alternatively appropriate plastics glues could be used.

· Suggested materials e.g. PVC tube, “Blue Tube”, carbon fibre, fibreglass, motor kit available from www
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· Specifications – or examples of these that students can refer to when creating their own product. 

· Access to a camera so that students can take and annotate photographs to use as evidence if they wish to. 

Websites 

www
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http://www.rockets.co.nz – website for Aerospace education – can supply teacher’s manuals, education information, etc (not free).
http://www.apogeerockets.com/education/downloads/Rocketry_Education_Pack.pdf - a free down-loadable resource with all you need to teach about rocketry! (not metric)

note: copy and paste link into web browser, it is a large file so may take a while to load.
http://tvnz.co.nz/technology-news/second-time-lucky-nz-rocket-launch-3207087/video – a video of nz's first rocket launch – good for introduction to topic.
Additional information 

This standard requires you to make judgements about the ways in which techniques are implemented, as well as the quality of the 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 and/or teacher recording, classroom observations, 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, students are asked to keep a brief record of progress (for example, photographic materials used and costing), and how they have resolved problems (for example, annotating their construction plans and drawings, modifications and photographs). 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 to show economic use of materials (for example, by photographing the materials they ordered, the pieces cut, and any material not used) and accuracy.

Possible Measures 

· Accuracy – in the finished product and in how the student has followed through with information gained from testing. 

· Independence – for example, the level of teacher input required, and from classroom observation of student interactions with other students. 

· Economy of time – through teacher observation. Relates to such things as 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 between activities/procedures required to produce their product. 

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

· Economy of resources – the extent to which a student minimises the use of materials. 

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 Plastic
Resource title: 3,2,1 Lift off!
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 rocket. 

Teacher note: The technology outcome produced in this resource is a rocket but it could equally well be a water cannon, or something similar requiring students to demonstrate advanced 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. Adapt the student instructions as required. 

In making a rocket you will need to meet your specifications. Your teacher may provide these or you may develop them independently and have them confirmed by your teacher. 

The product must include at least two special features that require the consistent application of accepted conventions when using your advanced procedures. See Resource 2 for further information on special features and conventions. 

You need to select appropriate techniques and make a plan to construct your rocket to match the specifications. 

You will be assessed on: 

· whether your rocket meets the specifications 

· the manner in which you implement the plan and apply testing procedures to create the specified outcome. 
Your independence, accuracy and efficiency will be taken into account. Make sure that you understand what these requirements mean. See Resource 4 for some suggestions on how efficiency can be shown. 

Relevant health and safety and lawful practices must be followed in the making of and in the use of the finished rocket. (See Resource 3 and the Civil Aviation Aircraft [CAA] regulations.)

If your teacher has provided specifications for the rocket, read and absorb these. 

Alternatively, devise your own specifications (see Resource 1 for an example) and then confirm with your teacher that they are suitable. 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. 

Ensure that the design of the rocket has two clearly identifiable special features (at least one structural and at least one aesthetic) that require advanced craft skills. 

Task

Ensure that you practice different joining and machining techniques so that you are able to select a technique suitable for the job. 

Develop a construction plan (schedule) that specifies the order in which you will do the various steps involved in the construction of your rocket – have your teacher check this. 

Check that your construction plan identifies how and when you will test your developing outcome. See Resource 5 for testing suggestions. 

Check that you are aware of relevant health and safety regulations and legal requirements and know how to follow these when making and testing your product. 

Manufacture your rocket using your developed construction plan (schedule) as a guide. Ensure that your rocket meets the specifications through regular testing and checking. 

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. 

When you have completed your rocket, photograph it to show the detail of its special features, and other aspects from the specifications. Your rocket will then be launched and recovered.

Hand in: 

· your completed rocket or detailed photographs of your completed rocket taken pre-launch and post-launch

· 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).

Resources 

Resource 1: Sample specifications 

Specifications might be that the rocket:

· is manufactured and assembled to the tolerances indicated in the drawings 

· operates in compliance with Civil Aviation Authority requirements 

· has a launch and recovery system 

· has robust construction to withstand recovery 

· has a finish that will withstand temperature and climate changes in temperature (10C-35C)

· has a finish that withstands launch and recovery

· is as light as possible to allow for maximum thrust.

Teacher note: Specifications need to be measurable: sizes (including tolerances) should be shown on the working drawings. 
Specifications are short statements that describe the functional and/or the aesthetic qualities required of a finished product. They should include reference to accuracy (tolerance – accepted level of variation from a specified measurement/value). At all grade levels the product is expected to meet specifications. 

Resource 2: 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 standard and will require one or more special features from each of the categories below: 
· Structural: for example, in a rocket this may include but is not limited to, faced ends of tubing for body of rocket, shaped air foils on fins of rocket, accurate slotting of body for fin placement 

· Aesthetic: for example, in a rocket this may include but is not limited to, taper turned nose cone with seat that fits snugly inside rocket body, but will also detach for retrieval system to deploy, application of graphics to body of rocket.

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, and taper. See the testing resource for examples of where these would be seen in a rocket.

Resource 3: Health and safety 

All students should be familiar with classroom rules for welding and using machines, for example: 

· use correct ventilation when using plastic joining compounds and processes

· make sure the launch procedures comply with CAA regulations

· 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. 

Resource 4: Efficiency in time, effort and materials

Some ideas are: 

· have all of your resources available when you need them 

· be organised in your workplace and have alternatives when you can’t get on the machine at the time you may need it 

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

· be lean and mean with your materials – don’t cut into the middle of a length of tube when you only require a small piece and a cut from the end would do 

· have a plan of what you want to achieve each day before you arrive at your lesson and get on and do this. Make sure you have everything you need to achieve the day’s work beforehand – you may need to organise this with the teacher 

· put everything away so that they can be easily found next period 

· know and practise the most efficient techniques to construct a quality rocket.

Resource 5: Examples of testing for the rocket 

· Check the joints are accurate, strong and meet safety requirements (withstand expected use) – test using destruction testing. Put two pieces of pipe plastic welded together in the vice and test to destruction. Look at weld when it breaks to see if it has penetrated both pieces. Compare with a control joint and between different welding methods. Use a successfully welded joint as a comparative control.

· Check the fins are parallel and perpendicular to each other – use a spacer or jig and visually check or check by measurement.

· Check that the rocket is perpendicular to the launch pad and aligned so that fins will not impair take-off-measure.

· Make sure the rocket is symmetrical – it is the same on each side of the centreline measure.

· Check the decals/applied design to ensure it is symmetrical or any finish is evenly coated.

· Check the rocket fits the launching pad.

· Check the motor fits securely into the body of the rocket. 

· Weigh the component parts to ensure they are the lightest possible to allow for maximum thrust.

Assessment schedule: Construction and Mechanical Technologies 91344 3,2,1 Lift off!
	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.

The student has:

· selected techniques to achieve special features

The student made the rocket, including their two special features, to meet the specifications with some teacher guidance. For example: 

Structural special feature: detachable fins and nose cone

With some teacher guidance the student has shaped the fins using appropriate marking out and cutting tools and with guidance selected the correct plastic welding process to weld the fins to the rocket. Areas to be welded were cleaned and sanded prior to welding, the welder was heated to the correct temperature, the weld was executed evenly and the join finished with fine sandpaper and solvent as needed. The student has turned the nose cone to the correct sizes with some guidance.

Aesthetic special feature: decal
With guidance the student selected appropriate marking out and cutting tools to cut the decal and apply this to the rocket.

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

With guidance the student checked prior to launch, using a try square, that the launch tube was perpendicular and would allow unimpeded rocket launch. The student tested the rocket recovery system by inverting the assembled rocket and ensuring the nose cone would detach. They also checked that the rocket was perpendicular to the launch pad and aligned so that fins would not impair take-off. The rocket was successfully launched and recovered and the finish withstood both of these events.

· applied techniques to comply with relevant health and safety regulations.
The student followed the classroom rules.


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

The student has:

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

The student monitored their own progress and managed their time to complete the techniques and tests as scheduled. The student made the rocket including their two special features to meet the specifications independently. For example:

Structural special feature: detachable fins and nose-cone

The student has independently shaped the fins using appropriate marking out and cutting tools and selected the correct plastic welding process to weld the fins to the rocket. The student has independently turned the nose-cone to the correct sizes.

Aesthetic special feature: decal
The student selected appropriate masking and cutting techniques to apply the decal/s, which resulted in accurate placement of the graphics on the rocket. The student carried out checks as they constructed their rocket independently and responses to testing resulted in accuracy in feature development, for example, measuring for fin placement was accurate and fins were correctly spaced so that trajectory was not affected. The decal was perfectly symmetrical. 

· applied techniques to comply with relevant health and safety regulations.
The student followed the classroom rules.


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

The student has:

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

The student made the rocket, including their two special features, to meet the specifications independently. For example: 

Structural special feature: detachable fins and nose-cone

The student has independently shaped the fins using appropriate marking out and cutting tools and with guidance selected the correct plastic welding process to weld the fins to the rocket. The student has independently turned the nose cone to the correct sizes. 

Aesthetic special feature: decal
The student selected appropriate masking and cutting techniques to apply the decal/s, which resulted in accurate placement of the graphics on the rocket. The student carried out checks as they constructed their rocket independently and responses to testing resulted in accuracy in feature development, for example, measuring for fin placement was accurate and fins were correctly spaced so that trajectory was not affected. The decal was perfectly symmetrical. 

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

The student made the rocket, including their two special features, to meet the specifications independently. For example:

Structural special feature: Tapering of nose-cone

The student has selected the turning/tapering techniques, which ensured accurate fabrication of the nose cone to make it fit the body of the rocket, whilst still allowing it to detach when retrieval system is deployed.

Aesthetic special feature: aerodynamics
The student selected shaping techniques to ensure that the fins were aerodynamically shaped. The student carried out checks as they constructed their rocket independently and responses to testing resulted in accuracy in feature development, for example, measuring for fin placement was accurate and fins were correctly spaced so that trajectory was not affected. The decal placement was perfectly symmetrical. 

The student was mindful of resources used and planned out the cutting with economy of time effort and materials in mind and followed it. There was minimal wastage of materials, and they were cut once. When applying the decal there was no wastage of adhesive as the decals were printed/designed to fit on the edges of the material, and applied using predetermined spacing. 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 the classroom rules.


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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