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Internal Assessment Resource

Design and Visual Communication Level 3

	This resource supports assessment against:

Achievement Standard 91630
Resolve a product design through graphics practice 

	Resource title: Product design 

	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
	December 2012

To support internal assessment from 2013

	Quality assurance status
	These materials have been quality assured by NZQA. 
NZQA Approved number A-A-12-2012-91630-01-6062

	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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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 Design and Visual Communication 91630. 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 apply graphics practice to produce a portfolio of design work that shows the exploration, refinement, and communication of a product design. 
In this activity, students will do the following:

· Select a design context and generate design ideas to refine. It is suggested that students use the ideas they generated in the activity for Achievement Standard 91627 Initiate design ideas through exploration.

· Apply visual communication and design techniques and knowledge to explore and refine design ideas, making informed designer decisions that integrate product design knowledge and understanding of the wider environmental condition and human factors related to the design context.
· Visually communicate the design and justify it in terms of the significant opportunities and constraints.

The portfolio will communicate a resolved product design that shows the progression of the student’s design ideas. You will need to provide guidance to students on how they might document the exploration and refinement process, including guidance on:

· what visual communication techniques they might use, for example, product design drawing and rendering, prototyping, modelling, or animation 

· how to organise and annotate the material in their portfolio to explain the crucial decision-making and document the development of their design ideas. 

Students will need to select a context and outcome for their product design. This can be done as a class or individually. In either case, students will need a teacher-approved design brief. This could be the brief used for the assessment activity for Achievement Standard 91627. Adapt the context and outcome for this activity to meet the identified needs of your students. 
The teaching for this activity will include whole-class instruction and group and individual mentoring and skill instruction.

The student’s portfolio will be assessed to determine how effectively they have resolved the product design through graphics practice.

Conditions 

This assessment activity will require approximately 60 hours (10 hours in-class teaching time, 40 hours in-class time, and 10 hours out-of-class time). 

Students work individually on the activity and in groups to critique the refinement of their own and others’ design ideas. 

Provide students with feedback and formative assessment during their portfolio work. 

Resource requirements
Students will require:

· product design books and access to appropriate websites 

· access to a computer with CAD and design software (for example, Vectorworks, Google SketchUp, Adobe Photoshop).

Additional information 

Some of the learning involved in this internal assessment activity can support the preparation of evidence for assessment of Achievement Standard 91628 Develop a visual presentation that exhibits a design outcome to an audience. Students will require additional instruction on this assessment task.
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	Achievement
	Achievement with Merit
	Achievement with Excellence

	Resolve a product design through graphics practice.
	Clearly resolve a product design through graphics practice.
	Effectively resolve a product design through graphics practice.


Student instructions 
Introduction 

This activity requires you to apply graphics practice to produce a portfolio of design work that shows the effective exploration, refinement, and communication of a product design. 

For this activity, you will design a potential product using the ideas you generated in the assessment activity for Achievement Standard 91627 Initiate design ideas through exploration. 

Teacher note: Adapt this activity to meet the identified needs of your students. It is suggested that students complete the assessment activity for Achievement Standard 91627 prior to beginning this activity.
Your portfolio will be assessed to determine how effectively you have resolved the product design through graphics practice.

Your portfolio must therefore include evidence of the refinement process. Your teacher will provide guidance on:

· what visual communication techniques you might use, for example, product design drawing and rendering, prototyping, modelling, or animation 

· how to organise and annotate this material to explain crucial decision-making and document the development of your design ideas. 

This is an individual assessment activity, but you may work in groups to critique the refinement of your own and others’ design ideas. 

You have <teacher to insert time and conditions here> weeks of in-class and out-of-class time to complete this activity. 

Teacher note: This activity will take approximately 60 hours (10 hours in-class learning time, 40 hours in-class time, and 10 hours out-of-class time). 

Read this assessment activity, including the definitions in Resource A.

Select a context and outcome for your product design. Write a brief that describes the potential product and confirm this with your teacher. See Resource B for some design outcome ideas.

Teacher note: Adapt this activity to meet the identified needs of your students. The list of design outcome ideas in Resource B could be expanded through brainstorming techniques or teacher prompting, as necessary.
Task

1. Analyse the design context to identify opportunities and constraints presented by the context you have selected for the product design. 

· Analyse the design context by exploring aesthetics, ergonomic considerations, present and potential usage, the use of appropriate materials and durability, manufacturing factors, and other considerations, as appropriate. 
· Explore the wider environmental conditions and human factors related to the design context, including, for example, legal, ethical, cultural, historical, economic, and technological factors. 
· Use, for example, diagrams, photos, notes, sketches, or other techniques to show your findings and explain how the design context will influence your product design.

2. Select a promising initial idea or combination of ideas. You may wish to use ideas you generated for the assessment activity for Achievement Standard 91627. Explain the reasons for your choices considering:

· the main features of your selected idea(s)

· the potential of your selected idea(s) for further development.

3. Use product design knowledge to develop, refine, and improve your selected idea or combination of ideas in an iterative, logical, and organised way, continually analysing the design context for opportunities and constraints throughout the development of the ideas. 

· Carry out research and analysis as needed to help you develop your ideas. 

· Consider, for example, the work of other designers, user needs, materials, and manufacturing requirements.

· Use specialist product design tools, for example, market research, anthropometrics, ergonomes, mock-ups, or models. 

· Draw on your technical knowledge. This may include, but is not limited to, knowledge of materials, joining, fitting, assembly, finish, fasteners, sustainability, and environmental considerations.

· Reflect on and critique your ideas, exploring possibilities and reviewing each idea for further exploration. You will need to make designer judgements (judgements that reflect your perspective as a designer) to integrate the product knowledge gained. You will also need to integrate aspects of the wider environmental conditions and human factors relating to product design in the development of your idea(s).

· Consider how to improve the aesthetic and/or functional qualities of your product design. You may work in a group to critique your own and others’ design ideas. You will need to make designer judgements (judgements that reflect your perspective as a designer) to integrate the product knowledge gained. You will also need to integrate aspects of the wider environmental conditions and human factors relating to lighting design in the development of your idea(s).

· Identify the good and/or bad features and the potential of design ideas in terms of the broad principles of product design, as well as the design considerations of your brief and your design context.
· Improve and evolve your design ideas, refining them as you go. 
· Ensure your design addresses the opportunities and constraints you identified in 1. Justify your design ideas against these opportunities and constraints. 

· Use appropriate visual communication techniques (including, for example, design sketches, rendering, modelling techniques, digital media, instrumental drawings, and photographs) to communicate the evolution of your design.

· Consider using a sequence of visuals to show how your design has developed.

· Add annotations and comments to your visuals to explain how you reached crucial decisions.

The features of your product design solution should be effectively resolved; this includes communicating how the design is justified in terms of the identified significant opportunities and constraints.
Complete the organisation of your portfolio and submit it to your teacher for assessment.
Resource A: Definitions
The following definitions are adapted from Achievement Standard Design and Visual Communication 91630.

Design context refers to the environment in which the product design is to be situated. An exploration of the design context includes consideration of the wider environmental and human factors, including but not limited to legal, ethical, cultural, historical, economic, and technological factors.

The refinement process is the process by which we evolve design ideas to improve the aesthetic and/or functional qualities of the product design. This is informed by such things as research, analysis, making design judgements, reflection, and critique.

Resource B: Product design outcome ideas
Modern materials and manufacturing processes offer possibilities for new design ideas and redesigned existing products. In this activity you will explore the possibilities offered and develop a product.

In selecting a design context for your product, you may consider school, business, home, or leisure. 

In selecting a design outcome, you may consider the following suggestions. 

· A flutter board/pull buoy for swim training or an aqua jog belt for exercising in the pool. Such belts are commonly used during pregnancy and by people with joint issues but could also be evolved for sportspeople wanting a different form of resistance training.

· A watch that incorporates a video phone, camera, compass, GPS, altimeter, and barometer.

· A hand-held compass that overcomes the ergonomic deficiencies of many compasses available today. 

· A side table or seat.

Assessment schedule: Design and Visual Communication 91630 Product design

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

	The student has resolved a product design through graphics practice. 

In their portfolio, the student has:
· explored and refined design ideas based on an analysis of the design context (including opportunities and constraints) and the understanding of product design knowledge

For example:

The student has used diagrams, photographs, sketches, and notes to identify key features/characteristics of the outcome, e.g. ergonomic, functional, and stylistic requirements. 

The student has produced a sequence (or sequences) of visuals (2D and 3D) informed by research information. This sequence shows how the student has improved and evolved the exterior form and refined/resolved functional details through materials and construction.

The student has used design tools, human dimensions, and technical knowledge of product design.
The exploration and refinement is based on an analysis of the design context to identify opportunities and constraints for development.

· visually communicated design and thinking, using visual communication techniques that address the identified opportunities and constraints
For example:


The student has used 2D design sketches and 3D sketches and/or modelling techniques to communicate the resolved design solution and address the identified opportunities and constraints.

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

	The student has clearly resolved a product design through graphics practice. 

In their portfolio, the student has:
· explored and refined the wider environmental conditions and human factors related to the design context to identify opportunities and constraints

For example:

The student has used diagrams, photographs, sketches, and notes to identify key features/characteristics of the outcome and explained how these will influence their design possibilities (e.g. users and their needs, ergonomic, functional, and stylistic requirements, the needs of the outcome). The student has considered how the design context is linked to wider environmental conditions and factors, including legal, ethical, social, cultural, historical, economic, and technological factors and to the human factors related to the product.

The student has produced a sequence (or sequences) of visuals (2D and 3D) informed by research information that explains how they have improved and defined the exterior form and usage and refined functional details (such as materials and manufacturing) and functional requirements such as shape, size, proportion, and operation. 

The student has used design tools, human dimensions, and technical knowledge of product design. Notes and visuals explain how design possibilities have been considered and improved throughout the progression of the design based on their reflection.

· visually communicated a product design that addresses the significant opportunities and constraints

For example:

The student has presented 2D design sketches (exploded views, sequential and cutaway views) and 3D sketches (overall form, partial views, and details) and/or modelling techniques to communicate the resolved design solution and address the opportunities and constraints identified in the analysis of the context.

The examples above relate to only part of what is required, and are just indicative.
	The student has effectively resolved a product design through graphics practice. 

In their portfolio, the student has:

· explored and refined the design ideas by making informed designer judgements that integrate product design knowledge, the understanding of the wider environmental conditions, and human factors relating to lighting design

For example: 
The student has made designer decisions that integrate the product knowledge used and the understanding of the wider environmental conditions and human factors. They have produced a sequence of visuals (2D and 3D) informed by research information that explains in detail how they have finalised and integrated the exterior form and style, materials, and intended use with the wider environmental conditions and human factors. 

The student has used design tools, human dimensions, and technical knowledge of product design. Notes and visuals explain how selected design possibilities are integrated into design thinking incorporating product knowledge, human factors, and wider environmental conditions to produce a resolved design outcome.

· visually communicated a product design that is justified in terms of the significant opportunities and constraints identified

For example:

The student has presented 2D drawings (exploded views, sequential and cutaway views) and a range of 3D sketches (overall form, partial views, and details), using refined rendering techniques, and/or mock-ups that justify the design in terms of the opportunities and constraints. The justification given can be annotative, visual, or a combination of both.
The examples above relate to only part of what is required, and are just indicative.


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