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Internal Assessment Resource

Construction and Mechanical Technologies Level 3

	This resource supports assessment against:

Achievement Standard 91622

Implement complex procedures to make a specified product using a Computer Numerical Controlled (CNC) machine

	Resource title: Embroider a laptop bag logo

	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
	December 2012

To support internal assessment from 2013

	Quality assurance status
	These materials have been quality assured by NZQA. NZQA Approved number A-A-12-2012-91622-01-6195

	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.
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Achievement Standard Construction and Mechanical Technologies 91622: Implement complex procedures to make a specified product using a Computer Numerical Controlled (CNC) machine 
Resource reference: Construction and Mechanical Technologies 3.22
Resource title: Embroider a laptop bag logo
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 91622. 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 embroider a logo for a laptop cover using a commercial software package (for example, Bernina v5 Designer Plus) and an embroidery machine.

The specifications need to include dimensions, shape, colour, and the fabric it will be stitched out on. For example, the specifications could be presented as working drawings, sketches, clip art, illustrations, photographs, and/or a sample of fabric. 

Two approaches are possible. You could give students the specifications for a particular logo. The whole class develops the same style of logo, or a student(s) could negotiate a variation of the logo. Where students have chosen the same style of logo make sure that the previous set up has been cleared from the embroidery machine. Alternatively, students might have fully established the specifications for their logo in prior technological practice and are ready to make it.

In either case, before they begin to make their product, ensure that the product allows the student to demonstrate an understanding of the capabilities and limitations of the software and embroidery machine and that the students:

· each have a set of specifications for the product they are making and its material requirements
· have an understanding of the underlying capabilities and limitations of the software to interpret a design and translate this into the language used by the machine. (Students need to understand what the programming is attempting to achieve, but do not need to know how the programming works.)

· know the codes of practice, including safety requirements, for the specific machine they are using

· know the accepted codes of practice for the product’s design

· know the testing that is required to complete the product to specifications and a high standard, for example, using slow redraw to check that the design is stitched out in a logical order and stitch jumps are minimised.

Examples of capabilities and limitations include:

· the importance of the quality of the image if this is used as a starting point and how to edit this

· the effects created by different stitch types, including their advantages and limitations

· techniques to ensure coverage and no unsightly gaps in the finished embroidery, for example, using underlay and overlay

· ordering the stitch out to ensure the best result, for example, limiting excessive jump stitches

· the effect the embroidery has on the fabric and how to address this, for example, use of pull compensation, tension of machine, and stabilisers

· choosing the right thread types, associated needles, and colours.

When the students are engaged in the assessment, support them by conferencing with them and helping them deal with issues (for example, equipment faults) that are not intended to be part of the task.

You can adapt this activity to other contexts/products, but the product must allow the student to demonstrate an understanding of the capabilities and limitations of a CNC machine. 
Conditions 

The credit rating of this standard indicates that the time for learning, practice and assessment should be approximately 40 hours.
Resource requirements 

Useful websites include:

YouTube – Carol Undy channel of videos on Bernina v5 software: http://www.youtube.com/results?search_query=carol+undy+channel&oq=Carol+Und&aq=2&aqi=g5&aql=&gs_nf=1&gs_l=youtubepsuggest.1.2.0l5.6204.6204.0.8799.1.1.0.0.0.0.228.228.2-1.1.0.

Threads Magazine – matching fabric and designs: http://www.threadsmagazine.com/item/4411/machine-embroidery-a-marriage-of-fabric-and-design/page/all
Threads Magazine – stabilisers: http://www.threadsmagazine.com/item/4631/making-sense-of-stabilizers
Additional information 

Recording of evidence

As the 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.
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	Achievement
	Achievement with Merit
	Achievement with Excellence

	Implement complex procedures to make a specified product using a Computer Numerical Controlled (CNC) machine.
	 Skilfully implement complex procedures to make a specified product using a Computer Numerical Controlled (CNC) machine.
	Efficiently implement complex procedures to make a specified product using a Computer Numerical Controlled (CNC) machine.


Student instructions

Introduction 

This assessment activity requires you to make a logo for a laptop bag using the Bernina v5 software and embroidery machine, record the development process and evaluate your final product.
Your teacher will provide you with specifications for the logo. You may wish to make changes to the given specifications to incorporate your own design ideas.

Teacher note: Adapt these details to suit your context. For example, students may have fully established the specifications for a logo in their technological practice.

You may wish to select suitable alternatives in discussion with the class. 

Students may also negotiate variations as long as they meet the specifications, and the style allows the student to demonstrate their understanding of the capabilities and limitations of the machine. 

This is an individual assessment task.

Your teacher will provide you with details of the time allowed to complete this task Teacher note: Adapt this time frame to suit your context.
You will be assessed on how well your embroidery on the laptop cover meets the specifications, and on how well you have applied the techniques, tests, and procedures. This includes accuracy, independence, and economy of time, effort, tooling, and materials. 

Task 

Before you begin to make your logo, check with your teacher that any changes you have made to the given specifications are suitable.

As you work, record the development process to show your understanding of modifications you make, including how the computer interprets and communicates this information to the machine. This could include:

· annotated screen shots (for example, showing changes you made to stitch angles to produce a more effective keyboard for your logo, or changes you made to the overlap to ensure there were no unsightly gaps around outlined edges)

· annotated sample stitch outs showing improvements in the quality of the embroidered logo resulting from design changes you made using the software, altering tension and machine speed, or using different threads and stabilisers. 

Steps

Find out the stitch types, thread, needle type, stabiliser, order of stitch out, stitch underlays and positioning of stitches and embroidery machine settings that will produce a high-quality embroidered logo on the particular fabric being used for the laptop cover.

Integrate the specifications for your logo (size, shape, materials) into a graphic representation of the desired outcome in a computer design setting. Make sure your representation demonstrates that you have an understanding of the embroidery and how it will process the settings. 

Enter the design into the software.

Set up the parameters in the software to ensure your embroidery is made with accuracy and in a manner that economises time, effort, tooling, and materials.

Carry out a simulation (that is, slow redraw) to check for errors in your programming. Modify as necessary.

Source the range and quantity of threads required for both the needle and bobbin. Thread up the machine. 

Set up the parameters in the machine.

Use the registration system to hoop up the fabric and stabiliser. 

Check the placement of the logo on the machine in terms of where it will embroider on the fabric. Make modifications as necessary. 

Stitch out a sample to check for the quality of the design and modify settings as necessary.

Repeat this process until you are satisfied with the logo and that it meets specifications. 

When working, you will need to show independence and accuracy, and work in a way that makes good use of time, effort, and materials.

Embroider your final product.

Evaluate your final product against its specifications and graphic representation.

Final submission

Hand in your final product and accompanying documentation that includes: 

· your graphic representation

· screenshots taken during development

· your evaluation of the final product.

Assessment schedule: Construction and Mechanical Technologies 91622 Embroider a laptop bag logo
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student has implemented complex procedures to make a specified product using a Computer Numerical Controlled (CNC) machine. 
The student has:

· integrated the limits of a CNC machine into a graphic representation of the desired product in a computer design setting that demonstrates an understanding of CNC programming language

The student produced a graphic representation of the logo that demonstrated an understanding of the embroidery programming language. This could include, for example, screenshots in picture, design and artistic view with annotations on, for example, order and types of stitching, underlay, stitch angles, overlap pull compensation, or stabilisers used.

· set up and calibrated a CNC machine to software and manufacturer requirements

The student set up the embroidery machine. They established and used the correct needle for the fabric and thread type, threaded the machine, hooped up the fabric using the correct stabilisers, anchored the hoop on the machine, centred the machine to establish the correct starting position, set the machine speed and tension, selected and used the correct needle and threaded the machine with the first colour of the design.

· operated a CNC machine to make an product in compliance with relevant health and safety regulations

The student stitched out the design. They were able to reset the machine when any thread breakages occurred, thread up with new colours when required, and re-register the design in the hoop if required.

· evaluated a CNC machine made product against its graphic representation 

The student evaluated their final logo against their graphic representation. They commented on:

· accuracy of shape and size in relation to the graphic

· whether the finish was as specified colour of thread, and type of thread gave an accurate depiction of the design

· presence or absence of missed areas through software editing or correction as a result of broken threads

· any particular product problems that had arisen due to the limitations of the machine, for example, size limitations 

· pull compensation – this has been accurately addressed and the embroidery sits flat on the laptop cover.

The stabiliser matched the fabric and allowed for a quality stitch out, for example, for their polar fleece cover they used a light-weight fusible interfacing on the back of the design area, an iron on tearaway (ironed on outside the boundary of the hoop to stop the fabric stretching when hooped up) and a dissolvable stabiliser on the top to prevent the stitches from sinking into the pile.

The above descriptions are indicative only and relate to just part of what is required.
	The student has skilfully implemented complex procedures to make a specified product using a Computer Numerical Controlled (CNC) machine. 
The student has shown independence and accuracy in undertaking the following procedures:

· integrating the limits of an embroidery machine into a graphic representation of the laptop logo in a computer design setting that demonstrates an understanding of the programming language

· setting up and calibrating an embroidery machine to software and manufacturer requirements

· operating an embroidery machine to embroider the laptop logo in compliance with relevant health and safety regulations

· evaluating the laptop logo against its graphic representation.

The student:

· entered the design into the computer software, for example, dimensions, order of stitching, using accurate tool selection to give the desired finish

· established the correct zero point and material position before commencing stitching out

· carried out the machining, correcting any problems that arose, for example, they were able to reset the machine on their own if thread breakages occurred.

Accuracy was also shown in:

· thread colour choice – this is aesthetically pleasing and reflects the graphic

· the choice of design and stitches for the fabric such as less dense design for a more fragile fabric. For example, on organza the density of the design is light enough for the fabric and does not alter the drape or pucker the fabric

· editing the design and compensating for fabric pull (pull compensation).and gaps. The student understood that when they set up the stitching that some overlap in the digitising was required to eliminate gaps when the design was stitched out

· the evaluation of the final embroidery against the graphic representation shows that it was an accurate representation of the laptop logo design.

The above descriptions are indicative only and relate to just part of what is required.
	The student has efficiently implemented complex procedures to make a specified product using a Computer Numerical Controlled (CNC) machine. 
The student has shown independence and accuracy in undertaking the following procedures (and undertaken procedures in a manner that economises time, effort, tooling, and materials):

· integrating the limits of an embroidery machine into a graphic representation of the laptop logo in a computer design setting that demonstrates an understanding of the programming language

· setting up and calibrating an embroidery machine to software and manufacturer requirements

· operating an embroidery machine to embroider the laptop logo in compliance with relevant health and safety regulations

· evaluating the laptop logo against its graphic representation.

The student was familiar with the process to digitise their logo for the laptop and did this in a straightforward manner with efficient use of trialling.

The number of sample stitch outs were minimised as the digitising was correct in the first place.

They demonstrated a comprehensive understanding of the stitching out as they digitised the design.

They were familiar with the tooling system and ensured, for example, pull compensation, underlay and stitching order were addressed at the correct time as they digitised the design.

They booked ahead their time on the machine and understood how to maximise time on it by using the most efficient tool paths. 

They chose the correct needle for the thread and the design stitched out with minimal stops due to thread breakage. They had filled enough bobbins to cover the entire stitch out and hence did not have to stop the machine for this purpose.

The student took care when cutting stabilisers and minimised wastage.

The evaluation of the final embroidery against the graphic representation showed that it was an accurate representation of the laptop logo design and the student had understood the capabilities and limitations of the embroidery software and machine.

For example:

See the laptop screen. I digitised a new screen to put my name onto this as the original was not the correct shape to do this. 

See the colour blending I used on the laptop screen logo. Combining two colours together is more dramatic than just one block colour for such a big area of stitching.

The above descriptions are indicative only and relate to just part of what is required.


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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