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Internal Assessment Resource

Processing Technologies Level 2

	This resource supports assessment against:

Achievement Standard 91351 version 3
Implement advanced procedures to process a specified product

	Resource title: Many Parts Make Up a Whole

	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 2

To support internal assessment from 2015

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

NZQA Approved number: A-A-02-2015-91351-02-5711

	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 Processing Technologies 91351: Implement advanced procedures to process a specified product 

Resource reference: Processing Technologies 2.60 v2
Resource title: Many Parts Make Up a Whole

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 product being assessed by Achievement Standard Processing Technologies 91351. 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 to process a glass panel for a school installation. Students must comply with established health and safety practices when carrying out their processing and testing. 

Two approaches are possible when using this standard for assessment:

1.
The students are given a particular product to process and test (or products, from which they choose one). The whole class then makes the same product (or one of the alternatives). The teacher may select a product in discussion with the class. They may also allow individual students to negotiate a variation of the selected product.

2.
The students have been engaged in technological practice and are now at the point where they have fully established the specifications for their product and are ready to make it.

For the purposes of this resource the product is a glass panel that is part of a school installation.  Any materials that can be manipulated to create another product, with different properties via a chemical transformation (concrete, glass, brewing, processing film, plastics from resins, alloys) could be used for this assessment. Cost, timing, ease of manipulation, safety considerations will need to be taken into account when selecting a product. 
For this assessment the students are given the materials, the processing operations and the tests. Give your students practice in processing and testing similar products to a glass panel such as:

· making glass coasters

· practicing suitable testing to ensure a successful product. See student’s resources for some examples of testing that would be suitable to ensure a glass product is successfully processed. The testing should make sure the students can quantify the quality of a successfully processed glass product and use this to make decisions to alter their processing to improve the quality. 

· showing examples of best practice in existing glass products so students can discuss why the process/technique worked.

· practicing sequencing of tests and processing and developing a flow diagram to depict this to ensure a successful product. Students should be using established procedures that are controlled (or known) and can be repeated efficiently at any given time to achieve a consistent result. Students should be encouraged to consider ways they can reliably achieve a successful product minimising time and effort. Trialling and testing by students prior to making the final product are an essential part of establishing their sequencing.

· if feasible, visit a  local glass artist studio or invite a practising glass artist in to school to discuss their practice with the students. 

· students should develop a sound understanding of firing schedules. It is essential they know what happens to glass at different temperatures. Students need to recognise the annealing temperature of different glasses to factor this into their firing schedule.
Before they begin to make their product, ensure that students know the expectations related to advance procedures. 

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 product provides 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 process and test  the product (see student’s resources for information on this)

· the student trials, selects and records as a flow diagram, a processing and testing sequence that will enable them to achieve a successful product 

· the student knows the criteria for a successful product

· the student has access to an appropriate work environment and to the equipment and materials they will need to safely make their product

· the student knows how to process the glass panel following relevant health and safety regulations.

Conditions

This is an individual activity. It is suggested that students be given 40 hours of in-class time to complete this activity. Adapt the time allowed to meet the needs of your students.

Resource requirements 

Access to a workshop with the following specialist equipment for processing glass:  Cutting mats, hand glass cutters, tea-light candles, safety rulers, hollow core drills, diamond hand pads, fine sieves, glass kiln, glass grinder.

Materials for the glass panel: Glass of a known coefficient of expansion (COE), glass powder, kiln paper, kiln wash, glass fibreboard, glass stingers and noodles.

Specifications– or examples of these that students can refer to when creating their own.

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

Suppliers

Sauvarins Glass Studio 

Unit 4, 110 Mays Road 

Onehunga, Auckland 

Telephone: (09) 636 8951 

Email:sauvarinscolour@xtra.co.nz
Claudia Borella Glass Design Ltd. 

Wanganui, 4500 

New Zealand 

Tel: +64 (0)21 2499 468 

Email: claudia@claudiaborella.com
Web: http://www.claudiaborella.com/
Websites

http://www.warmglass.com/basic.htm 

Texts

The Fused Glass Hand Book Gil Reynolds

Creative Glass Techniques Bettina Eberle

New Zealand Glass Art NZ Society of Glass Artists Bateman

Contemporary Kiln Formed Glass Keith Cummings

A Beginners Guide to Kiln Formed Glass Belinda Griffith.

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 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 recording, 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, students are asked to keep a brief record of progress and how they have resolved problems (by, for example, annotating their flow diagrams). You could add your own observations to the students’ records. 

Students must provide evidence of:

· a flow diagram showing their chosen sequencing of processing operations and testing 

· photographs to show the quality of their end product and that it met specifications.

Measures

Accuracy can be seen in the finished product, and in how the student has followed through on information gathered from testing. It can also be seen in the accuracy with which they follow their established flow diagram e.g. The student used the correct technique to cut glass into parallel lines and organic curves. Correct techniques were used to distribute glass powder evenly onto glass. Correct procedures were followed to ensure stringers were heated evenly to manipulate into desired shape.
Independence can be gauged from level of teacher input required, and from classroom observation of student interactions.

Economy of time is gauged by observation and relates to how effectively students organise themselves in the glass preparation area, and minimise downtime. It may also be seen in planning and carrying out processes in parallel-e.g. Preparing several test pieces so they are ready to fire simultaneously.
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 trial and error. It can be gauged from the student’s flow diagram for processing and testing and from classroom observation of adherence to this. The student will minimise effort also by not carrying out excessive testing (e.g. when drilling the holes in glass, set up the jig, mark out and drill 4 holes at the same time instead of resetting the jig each lesson) Planning is essential so time is available to carry out the entire process. 

Economy of resources is gauged by the extent to which a student minimises the use of materials and equipment.
Economy of time, effort and resources may also all be demonstrated in one action by students For example, students could choose the correct tool and technique for the task which saves time and effort and minimises wastage as the task was completed accurately the first time; planning how to cut glass out to maximise use and avoid waste; practicing cutting glass techniques on cheaper window glass to avoid waste of the glass to be used; use receptacles for glass off cuts for later use.

Economy of time and effort will be commonly linked. Some students may be able to intuitively produce a glass panel to meet the specifications, however all students must develop a flow diagram depicting the sequencing of processing operations and testing. The final product is useful in how it exhibits accuracy, however the control the student shows in implementing the processing and testing sequence is equally important for judgement.
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Resource reference: Processing Technologies 2.60 v2
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	Achievement
	Achievement with Merit
	Achievement with Excellence

	Implement advanced procedures to process a specified product.
	Skilfully implement advanced procedures to process a specified product.
	Efficiently implement advanced procedures to process a specified product.


Student instructions

Introduction 

This assessment activity requires you to make a glass product as part of a multi-panel installation. You will be given the processing operations (the steps in making the glass panels) and the testing procedures and you will decide in which order you will carry these out to process a successful product. You must process and test following safe practices in glass production.

The Opportunity:

Every one has their own identity: where have you come from? where are you going? Our school celebrates its cultural diversity and acknowledge all students in the school. Through the technology department, we could produce an installation that will hang in a prominent position and explain, without words, how the cultures work together at our school.

Teacher note: Change the opportunity as appropriate to suit your students.

Brief

Share the cultures in your school to construct a glass product for the multi panel installation to go on display in the hall/ reception/ outdoor lunch area in your school.
Specifications for each panel:

· measures 300x300mm

· made up of 4 100mm x100mm decorative glass squares

· tells a story about the cultural identities within the school

· Has up to 3 colours plus clear 

· the panel hangs squarely from 4 holes

· includes curved and linear patterns, shape and texture.
Processing operations to be undertaken:

· changing the profiles of glass by using a fibre board stencil

· creating pattern and colour using glass powder

· incorporating shape and texture by fusing organic glass shapes

· using stringers to incorporate curved and linear patterns

· four 4mm holes drilled to hang glass panel

· glass is fired to achieve the desired finish.
Tests to be undertaken to ensure that:

· all finished holes are the same diameter

· measuring of the hole placement is accurate so the panel will hang square

· glass is fired to achieve the required finish 

· the above processes meet the standards as described in testing

· the correct firing schedules are selected for the different procedures.
Teacher note: the following specifications should be modified as necessary so that they precisely describe the specifications that your students must meet. The intro then should become: ‘The specifications are:’

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.

The glass product could also be four coasters to celebrate cultural diversity
You will be assessed on:

· the extent to which your glass product meets the specifications

· the manner in which you implement the processing and testing procedures to create your glass product. Your independence, as well as your accuracy and efficiency, will be taken into account. See the assessment schedule for guidelines as to what this means.

Relevant health and safety practices must be followed in the making of your glass panel. Check that you are aware of relevant safety practises generally and when working with glass in the workshop.

Task

If your teacher has provided specifications for the glass product, read these and ensure you understand what this entails.  

Alternatively, devise your own specifications and then confirm with your teacher that they are suitable. (This will ensure that you do not specify a glass product that is either too simple or too complex, and that you will have access to all grades of achievement).

Sort out (schedule) the order in which you will do the different processing operations and testing to make your glass product. Record this as a flow diagram. Check that your flow diagram describes how and when you will test your developing glass product to ensure that the final product will be fit for purpose. There are some examples of testing in the Resources section. 

Create your glass product by following your flow diagram for processing and testing. As you go about your work, annotate your flow diagram so that you have a record of what you do. Make sure that this record includes all testing. You could include annotated photographs and a completed testing checklist as evidence of your testing procedures.

Teacher note: Modify these instructions as necessary.
When you have completed your glass product, photograph it to show the detail of how you have met the specifications and the product as planned. Hand in:

· your glass product 

· your annotated flow diagram, photographs of the finished product, any written comments or explanations, and any other evidence  you may have of the techniques and the testing procedures you have used (for example, checklists and annotated photographs).

Resources 

Health and safety 

Familiarise yourself with classroom rules for using machines and processing glass.
For example:

· follow safe practices when cutting glass

· work area must be maintained and cleaned  after  finishing each day to remove glass splinters

· goggles must be worn at all times when cutting and grinding glass

· air muffs to be used when using machinery

· full length gloves, goggles and protective clothing must be used when opening the kiln

· all students must have participated in an orientation process on every piece of equipment before using it e.g. hollow core drill, glass grinder, the kiln

· disposal - use the bin especially allocated for this in the workshop

· clean equipment to remove glass/water following use

· safe practices must be followed when transporting glass

· students must wear dust masks when cutting fibreboard and working with kiln paper. 

Testing
Some suggested tests when processing a glass panel could include:

	Test
	Method - Techniques and equipment
	Features of a Successful Decorative Glass Panel

	For accuracy of measuring and marking out
	· all lines are parallel 

· 100mmx100mm squares are at right angles 

· drilled holes are in the correct position 

· holes are the correct diameter

· there is no wastage of glass.
	4 glass squares are fused accurately on a 300x300 base, with all lines parallel. Finished glass panel hangs square.

	Glass is cut cleanly
	Visual checks to ensure score lines run through length of glass.

Establish best way to hold glasscutter, what angle is best to get a clean score.
Glass breaks clean when stress put on score lines.

Trial breaking glass using two hands compared to running pliers to produce a splinter free break.
	Glass is cut. The curved or straight edges are clean with no irregularities.

	For desired shaping /forming of glass 
	Student established the programming for a firing schedule to slump glass e.g. Student writes up several firing schedules for firing glass and trials them to select the most appropriate for the required finish.
The student should be able to analyse failure/ unsuccessful trials and provide strategies to resolve the issues identified.
	Evidence of different firing trials - successful schedule displayed on glass panel.
The glass panel is fired to the criteria established in the flow chart.

	For desired shape and form of fibre board mould
	The correct technique is established to ensure mould is cut accurately so edges are even and there are no “under cuts”.

	The slumped glass clearly depicts the desired shape. All edges are clearly defined.

	For desired glass patterns/forms/textures
	Established the most effective way to distribute glass powder onto glass panel so glass colour is consistent and controlled.
	Assembly of glass and glass powder is carried out accurately so all colour is even with no transparency in cover evident.

	The desired shape /form of stringers 
	Student has correctly used the heat from tea light candle to shape stringers. Visual checks to ensure the correct thickness is “pulled”.

	The finished panel displays organic stringers that show consistency of pattern and form.

	Drilling holes in glass
	Correct procedures established for drilling holes in glass. All safety aspects adhered to. Correct use of jigs established. 


	The holes in the finished panel are consistent in size, shape and placement.

	Finishing of edges of glass
	Ensure the correct technique for grinding glass is used when finishing with:
A) Diamond hand pad

B) Grinding machine.
	All edges are smooth with no sharp areas.


Assessment schedule: Processing Technologies 91351 Many Parts Make Up a Whole
	Evidence/Judgements for Achievement
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student has implemented advanced procedures to process a specified product They have:

· created and implemented a flow diagram, including processing operations and tests, with appropriate sequencing

The student established and followed their flow diagram for processing and testing and produced a glass product that met the specifications.

The student required prompting about accurate measuring ,cutting and layout during the processing.
· undertaken processing operations and tests to comply with health and safety documentation
The student followed the class safety practices, which are published on the wall in the workshop classroom For example: 

· goggles must be worn at all times when cutting and grinding glass

· air muffs to be used when using machinery

· full length gloves, goggles and protective clothing must be used when opening the kiln

·  students  must exhibit safe use of  equipment e.g. hollow core drill, glass grinder, the kiln

· disposal-use the bin especially allocated for this in the workshop

· must wear dust masks when cutting fibreboard and working with kiln paper.

The examples above relate to only part of what is required, and are indicative only.
	The student has skilfully implemented advanced procedures to process a specified product. They have:

· created and implemented a flow diagram, including processing operations and tests, with appropriate sequencing

The student established and followed their flow diagram for processing and testing and produced a glass product that met the specifications. 

· shown independence and accuracy when executing advanced procedures
They independently determined their firing schedule appropriate for the technique.

The response to testing was accurate e.g. the 4mm holes drilled in the glass were accurately measured so that they were consistent throughout and the panel hung square in the installation.

· undertaken processing operations and tests to comply with health and safety documentation
The student followed the class safety practices, which are published on the wall in the workshop classroom For example: 

· goggles must be worn at all times when cutting and grinding glass

· air muffs to be used when using machinery

· full length gloves, goggles and protective clothing must be used when opening the kiln

·  students  must exhibit safe use of  equipment e.g. hollow core drill, glass grinder, the kiln

· disposal-use the bin especially allocated for this in the workshop

· must wear dust masks when cutting fibreboard and working with kiln paper.
The examples above relate to only part of what is required, and are indicative only.
	The student has efficiently implemented advanced procedures to process a specified product. They have:

· created and implemented a flow diagram, including processing operations and tests, with appropriate sequencing

The student established and followed their flow diagram for processing and testing and produced a glass product that met the specifications.

· shown independence and accuracy when executing advanced procedures
They independently determined their firing schedule appropriate for the technique.

The response to testing was accurate e.g. the 4mm holes drilled in the glass were accurately measured so that they were consistent throughout and the panel hung square in the installation.

· undertaken advanced procedures in a manner that economises time, effort and materials
The student produced a glass product that met the specifications. Accurate processing and testing was carried out in a straightforward manner, not using trial and error. There was no wastage of materials, correct materials were selected and used, and the glass product was the correct size for the installation.

The student’s workplace was organised and allowed for efficient production of the glass product. For example all of the glass was kept in separate containers and testing and processing equipment set out and processed and tested the glass product using time economically.

There was no requirement for further glass as they cut the glass the correct way in the first place

The student kept the workplace organised during the processing and testing and easily followed their flow diagram

The student managed the staging of the processing and testing efficiently. e.g. they had  the product ready at the right time for the firing of their product  and they had booked in the use of the kiln for this time. There was no downtime in the use of  other shared equipment e.g. hollow core drill as they were ready to use it when booked. Their work schedule was well planned and they followed it. 

· undertaken processing operations and tests to comply with health and safety documentation:
The student followed the class safety practices, which are published on the wall in the workshop classroom For example: 

· goggles must be worn at all times when cutting and grinding glass

· air muffs to be used when using machinery

· full length gloves, goggles and protective clothing must be used when opening the kiln

·  students must exhibit safe use of  equipment e.g. hollow core drill, glass grinder, the kiln

· disposal-use the bin especially allocated for this in the workshop

· must wear dust masks when cutting fibreboard and working with kiln paper. 

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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