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Internal Assessment Resource

Technology Level 1

EXPIRED

	This resource supports assessment against:

Achievement Standard 91055 version 3
Demonstrate understanding of basic concepts used in manufacturing

	Resource title: Manufacturing a Garment

	4 credits

	This resource:

· Clarifies the requirements of the standard

· Supports good assessment practice

· Should be subjected to the school’s usual assessment quality assurance process

· Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic


	Date version published by Ministry of Education
	February 2015 Version 3

To support internal assessment from 2015

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

NZQA Approved number A-A-02-2015-91055-02-4655

	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 Technology 91055: Demonstrate understanding of basic concepts used in manufacturing
Resource reference: Technology 1.12 v3
Resource title: Manufacturing a Garment
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 Technology 91055. 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 create a report on the basic concepts used in manufacturing.
Students will be assessed on the depth and comprehensiveness of their understandings.

The students may present their report in any appropriate format that they have agreed on with you in advance. For example, they could present it as a slide show, a display board, a written report, or a portfolio.

Prior learning

Ensure that your students:

· know how to use a flow diagram to depict a process

· have access to information on:

· garment manufacturing processes

· quality control in garment manufacture

· yield prediction in garment manufacture

· social and environmental changes that have impacted on yield prediction and quantity control in the garment industry.

Conditions

It is recommended that the students be given 6 weeks of in- and out-of-class time to complete this assessment activity and the related teaching and learning.

The students could gather and analyse their evidence independently or in groups or pairs, but they need to write their reports independently and will be assessed individually.
Resource requirements

The following resources may be useful.

DVDs 

· Textiles Mass Production (available through VEA at www.vea.com.au)
· ICT in Textiles: Design, Practice and Process (available through VEA at www.vea.com.au)
Texts

· GCSE Design and Technology: Textiles Technology, by A. Bartle and B. O’Connor

· Design & Make It! Textiles Technology Revised Edition, by A. McArthur, C. Etchells, and T. Shepard

Internet sites

· http://www.fibre2fashion.com/industry-article/8/800/quality-systems-for-garment-manufacture1.asp
· http://www.ilofip.org/GPGs/Specification Sheets in Garment Industry.pdf 

· http://agbonkhese.com/Measuring_Environmental_and_Social_Sustainability_in_the_Apparel_Supply_Chain.pdf 

Other suggested resources

· Visit to or speaker from two or more garment manufacturers operating in different contexts (e.g. mass production, tailor-made).
· Visit to or speaker from the local district council (e.g. District Council Environmental Education Officer).
Additional information 
None.

Internal Assessment Resource

Achievement Standard Technology 91055: Demonstrate understanding of basic concepts used in manufacturing
Resource reference: Technology 1.12 v3
Resource title: Manufacturing a Garment
Credits: 4 
	Achievement 
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of basic concepts used in manufacturing.
	Demonstrate in-depth understanding of basic concepts used in manufacturing.
	Demonstrate comprehensive understanding of basic concepts used in manufacturing.


Student instructions

Introduction
This activity requires you to create a report on the basic concepts used in garment manufacturing.
The focus of your report will be on:

· different types of garment manufacturing systems

· categories of garment manufacturing techniques used in manufacturing 

· yield and quality control in garment manufacturing process and how these may be affected by social change (such as changes in public expectations relating to price, quality, or workers’ conditions) and environmental changes (such as changes in legal requirements for waste management).

You will also need to create a flow diagram to show a garment manufacturing process.

Teacher note: The context could equally well be another manufacturing context, such as the production of milk powder, carpet, urea, newsprint, oil, electronics, frozen fish fillets, moulded plastics, superphosphate, agricultural machinery, possum and merino yarn, boats, furniture, or meat packing and freezing. 

If the agreed context is not garment manufacture, you will need to adapt this resource to suit the alternative context or contexts.

As you complete the investigation (the preparatory activity), you will gather evidence that demonstrates your understanding of basic concepts used in manufacturing.

You will be assessed on the depth and comprehensiveness of your understandings.
You may present your report in any appropriate format that you have agreed with your teacher in advance. For example, you could present it as a slide show, a display board, a written report with visual support, or a portfolio.

You may work in a group or with a partner to complete the investigation (the preparatory activity), but you need to write your report independently, and you will be assessed individually.
You have 4-6 weeks of in- and out-of-class time to complete this assessment activity. 

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

Preparatory activity: Investigation

You may work in a group or with a partner to complete this investigation. 

Find out how garments are manufactured through different manufacturing systems and techniques (see Student Resource A, 1 and 2). Gather information about the techniques used for inspection, transport, storage, and operation in two or more garment manufacturing processes. In particular, find out about: 

· the operations used in a range of garment manufacturing processes and the resources required for these operations (see Student Resource A, 2)
· the order in which the operations are carried out in different processes, and the reasons for this order (you could use flow diagrams to record this information)

· the quality control that is applied during the processing, when it is applied, and how it informs the processing (for example, by providing information to help with the next step or providing guidance on changes that need to be made, to ensure that the end product has the required qualities)

· the safety procedures that should be followed during garment production

· the legal requirements for manufacturing garments for sale (for example, relevant labour laws and environmental laws)

· yield prediction (see Student Resource A, 2) and how the manufacturer determines the yield prediction for a specific garment design

· how yield prediction and quantity control have been affected by social change (for example, what impacts have people’s changing expectations about garment quality, garment price and length of garment life had on yield predictions and quality control mechanisms for garment manufacture?) 

· how yield prediction and quantity control have been affected by environmental change (for example, how has legislation intended to protect the environment impacted on the usage and disposal of resources in clothing production and how has this affected yield prediction and quality control?)  

· how yield prediction and quantity control have been affected by computerisation (for example, by CAD/CAM).

Task

Prepare a report in which you discuss your findings. Your report must be in the format that you have agreed with your teacher. Use diagrams and other visuals, such as photographs, to illustrate your discussion. Acknowledge all your sources of information. In your report:

· describe different types of manufacturing systems and explain why particular types of manufacturing systems are used in specified contexts

· describe categories of manufacturing techniques, explain the key categories used in a manufacturing process, and discuss why the manufacturing techniques were used in a manufacturing process 

· develop a process flow diagram to communicate a manufacturing process

· describe the yield of a manufacturing process and how this is determined

· describe the role of quality control and how this is managed within a manufacturing process 
· discuss how yield prediction and its determination, and quality control mechanisms, may be affected by social and environmental change.
Hand in your report.
Student Resource A: Definitions
1. Generic definitions

The boxed text is reprinted from the Achievement Standard (Generic Technology 91055).

Types of manufacturing systems include but are not limited to:

· one-off custom manufacturing of a unique single product

· batch, intermittent, or short-run manufacturing – multiple copies of the same product or a single batch of a processed product

· continuous (often called ‘assembly line’) manufacture

· flexible manufacture and customisation.

The categories of manufacturing techniques may include but are not limited to – inspection, transport, storage, operation.

The nature of manufacturing may include but is not limited to – consideration of product need; resource availability; political, social, and physical environments; advances in manufacturing systems and techniques.

2. Definitions relating specifically to garment manufacture

The categories of techniques used in clothing manufacture include inspection, transport, storage, and operation: 

· Inspection includes all of the different types of quality control inspection. 

· Transport in garment manufacture can include the transport of pieces of a garment to another operator or the transport of materials from storage area to manufacture to warehouse.

· Storage includes storage of materials, notions, waste, and finished product. 

· Operations in garment manufacturing can include cutting, marking, applying design, and machining using a variety of pieces of equipment.

Yield prediction means determining the number of garments that are possible from the resources available, taking into account the expected wastage resulting from faulty garments. 

Resources used in clothing manufacture may include fabric, notions, machinery, floor space, storage, staffing and their skill levels.

Assessment schedule: Technology 91055 Manufacturing a Garment

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

	The student has demonstrated understanding of basic concepts used in manufacturing.

The student has: 

· described different types of garment manufacturing systems

The student has described the manufacturing processes for 2 of more systems (e.g. one-off custom manufacture; batch or short-run manufacture; continuous or “assembly line” manufacture; flexible manufacture) and has indicated what type of garment each system would suit.

· described categories of garment manufacturing techniques used in a manufacturing process

For example, the student has described 2 or more of the following categories:

· inspection (including quality control and quality assurance systems)
· transport (of materials within the process)
· storage (including the items to be stored and types of storage required)

· operation (the resources required to operate the manufacturing process – see Student Resource A).

· developed a process flow diagram to communicate a manufacturing process.

The student has created a flow diagram of a garment manufacturing process (using symbols to represent categories of techniques, such as storage and inspection), which illustrates the different stages of manufacture and indicates how they are linked.
· described the yield of a garment manufacturing process and the role of quality control.

The student has described how manufacturers predict the yield of a garment manufacturing process, taking into account the number of garments that do not meet the quality specifications. 

The student has also described:

· how quality control is used to meet manufacturing standards and to ensure that faulty garments are not produced

· possible defects related to sewing, colour, sizing, and faulty components (such as faulty zips) 

· the quality control systems used to check garment quality, from fabric and notions purchase through to garment completion

· systems for responding to fault analysis.

This description relates to only part of what is required, and is indicative only.


	The student has demonstrated in-depth understanding of basic concepts used in manufacturing.

The student has: 

· explained why particular types of manufacturing systems are used in specific contexts

The student has explained the manufacturing processes for 2 or more systems and the reasons for their use in particular situations. For example: 

One-off custom manufacture is appropriate when a tailor-made garment is required (e.g. a one-off drama costume or a wedding dress) and needs to be made for an individual. 

In one-off production the costs can be high, as each garment needs to be made to fit an individual. 

Batch production is used when the manufacturer is required to make multiple garments of different types, usually within a size range. This process is usually operated from larger facilities and with more staff and specialised equipment involved to speed up the process without losing quality etc.

· explained key manufacturing techniques used in a garment manufacturing process
The student has explained the techniques of at least 2 of the following categories: 
· inspection (including key quality control and quality assurance systems) 
· transport (including techniques for transporting materials within the manufacturing process) 
· storage (including the key items and the types of storage required for these in the manufacturing process)
· operation (including how the key resources are linked together to produce the garment).

For example, in explaining storage, the student says:

In batch production, larger storage areas may be required for materials as there are more garments being produced and so greater quantities of materials and notions may need to be held for a time in a storage area until production begins. Sometimes materials may need to be kept in particular environments to ensure they do not deteriorate before manufacture. For example, at Columbines the yarn needs to be kept in a storeroom at a constant temperature so that it does not become brittle and break during the sock-making process.

· developed a process flow diagram to communicate a manufacturing process
The student has created a flow diagram of a garment manufacturing process (using symbols to represent categories of techniques, such as storage and inspection), which illustrates the different stages of manufacture and indicates how they are linked.
· explained how yield is determined and how quality control is managed within a manufacturing process.
For example, in explaining how yield may be calculated, the student says:

At Soma factory (refer to my field trip notes) they calculate their yield in their CAD/CAM system. The designer sends the working drawings and any specifications. The pattern is produced using CAD and graded for sizes using a digitiser. The computer operator is then able to work with images on the screen to create a pattern layout. In doing this the pile/nap/one-way design of the fabric is considered. Pattern pieces are manipulated as they are placed and the computer will indicate % wastage.

Sometimes a designer garment uses many pieces cut on the bias, which are inefficient in the use of fabric. Soma will contact the designer with their costings and suggest a design modification to minimise waste, but the designer will not always compromise the final appearance of the garment to save cost.

Mass-produced garments like t-shirts are designed to minimise waste, and the CAD operator will organise the pattern layout so that more than one size is cut out at the same time.

For example, in explaining how quality control may be managed, the student says:

In this system, quality control is the responsibility of each machinist. There are incentives within teams and the goal is minimum error. There is a check before the final packing and any errors can be tracked down to the machinist responsible. The machinist is notified and extra training is offered if required. 

This description relates to only part of what is required, and is indicative only.


	The student has demonstrated comprehensive understanding of basic concepts used in manufacturing.

The student has: 

· explained why particular types of manufacturing systems are used in specific contexts
For example, One-off custom manufacture is appropriate when a tailor-made garment is required (e.g. a one off drama costume or a wedding dress) and needs to be made for an individual. 

In one-off production the costs can be high, as each garment needs to be made to fit an individual. 

Batch production is used when the manufacturer is required to make multiple garments of different types usually within a size range. This process is usually operated from larger facilities and with more staff and specialised equipment involved to speed up the process without losing quality etc.
· explained key manufacturing techniques used in a garment manufacturing process
The student has explained the techniques of at least 2 of the following categories: 
· inspection (including key quality control and quality assurance systems) 
· transport (including techniques for transporting materials within the manufacturing process)

· storage (including the key items and the types of storage required for these in the manufacturing process) 
· operation (including how the key resources are linked together to produce the garment).

For example, in explaining storage, the student says:

In batch production, larger storage areas may be required for materials as there are more garments being produced and so greater quantities of materials and notions may need to be held for a time in a storage area until production begins. Sometimes materials may need to be kept in particular environments to ensure they do not deteriorate before manufacture. For example, at Columbines the yarn needs to be kept in a storeroom at a constant temperature so that it does not become brittle and break during the sock-making process.
· discussed why particular manufacturing techniques were used in garment manufacturing

The student has discussed the reasons for choosing particular manufacturing techniques in the context of specific processes for 2 or more systems. For example: 
A fashion house that makes garments for individual customers may use one-off production. For one-off production it is possible to operate in a limited space with a sewing machine, overlocker, and ironing system (including a press for interfacing and an iron) and some storage for fabrics, notions and patterns. However, in batch production a much larger number of garments are made. There needs to be storage space to accommodate the material and finished garments (can be 1000s) as well as the range of specialised machines likely to be used (e.g. buttonholer; binding machine) The cutting-out area usually needs to be of a size that allows for long lengths of fabric to be laid out in multiple layers and then cut. The tools used to cut could include an electrical cutting blade or CAM. The computer can plan layouts to minimise waste and also programme the cutter to cut around each pattern piece on the layout. 

· developed a process flow diagram to communicate a manufacturing process
The student has created a flow diagram of a garment manufacturing process (using symbols to represent categories of techniques, such as storage and inspection), which illustrates the different stages of manufacture and indicates how they are linked.
· discussed how yield prediction and its determination, and quality control mechanisms, may be affected by social and environmental change.

For example, the student’s discussion covers:

· ways in which yield predictions can be determined by using inputs, processes, and outputs 

· the role of CAD/CAM systems and how these have improved the efficiency of planning production lines and their yields

· the efforts that garment manufacturers are making to reduce their environmental impact by reducing waste and energy consumption and by increasing recycling, as well as the success (or not) of their strategies

· the impact of fashion choices on fabric choice (e.g. knit vs woven fabrics; width of fabric), and the effect that these choices have on waste, from cutting to the completed garment

· the impact of fashion choices on garment complexity, and the waste that can result in the process of manufacturing more complex garments, at all stages from cutting out to the completed garment

· the impact of consumerism on the life expectancy of garments today, and how this has impacted on yield determination and quality control mechanisms

· legislative requirements for social conditions, such as labour laws (e.g., in terms of hours of work, rates of pay, safety considerations) and how these impact on yield prediction and quantity control (e.g. cost of garment manufacture)

· legislative requirements that relate to environmental issues and how these impact on yield prediction and quality control (e.g., the impact of the Resource Management Act on waste management and disposal requirements).

This description relates to only part of what is required, and is indicative only.


Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.
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