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Internal Assessment Resource

Technology Level 1

EXPIRED

	This resource supports assessment against:

Achievement Standard 91054 version 3
Demonstrate understanding of basic human factors in design

	Resource title: Seating

	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-02-2015-91054-02-4654

	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 91054: Demonstrate understanding of basic human factors in design 

Resource reference: Technology 1.11 v3
Resource title: Seating
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 Generic Technology 91054. 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 basic human factors that need to be considered in the context of a design task. The design may be for a product, a system, or an environment, for example, the students could be asked to design a chair for a specific purpose.

The focus of their report will be on:

· human factors used in designing seating

· the data-gathering and data-analysis techniques that are used in planning for seating design.

Students will be assessed on the depth and comprehensiveness of their understandings.
The report may be in any format that you and the student have agreed on. For example, it could be presented as a written or electronic text, a portfolio, or a storyboard.

Before creating their report, the students will gather and analyse the data they need for their report. They may do this as a separate investigation or they may do it as part of another project. For example, the chair-design task could be in preparation for, or reflection on, a project in which they design either task-orientated seating or a chair in keeping with the influences or philosophies of an established architectural designer (such as Frank Lloyd Wright, Antoni Gaudi, Calatrava, van der Rohe, or Ian Athfield).

Other possible contexts include:

· focus on a design era – students could consider and discuss a range of products, including clothing, architecture, and furniture, typical of a particular era (for example, the art deco era)

· environment architecture – students could consider and discuss spatial design or landscaping (for example, for the area outside a mall, on a waterfront, or in a city centre)

· fashion clothing design

· industrial design – students could consider and discuss, for example, the design of sporting goods, transport, household appliances, or personal electronic products.

Prior learning

Before beginning this activity, provide your students with multiple learning opportunities to explore human factors in design and the related data-gathering and data-analysis techniques that may be used to determine a design. 

Discuss ergonomic and aesthetic factors, ensuring that your students understand what is meant by the terms personal preference, group preference, style, and trends. As a class, discuss how these affect some different design tasks.
Involve your students in classroom activities that include data collection and data analysis techniques used by designers. For example, in order to analyse factors affecting differently sized people on different chairs, students could photograph the people sitting on different types of chairs and note factors such as posture, comfort, angles, pressure points, lumbar support, chair height, torso length, body shape, leg length, gender, function, sustained period of time, and common movements of the chair, such as tilting.

Conditions

This assessment resource describes a process in which students investigate and gather evidence and then write a report as one discrete classroom task. However, you may prefer to have your students gather evidence in an ongoing way throughout the year. If the students gather the evidence for their report as part of one discrete task, then this activity (the task and the preparatory activity) will take place over 6–8 weeks of in- and out-of-class time.

The student could gather and analyse their evidence independently or in groups, but they need to write their reports independently, and the reports will be assessed individually.

Resource requirements

The following websites and books maybe useful.

Websites

· http://www.thefutureschannel.com/movies/design_movies.php
· http://designmuseum.org/
Books

Alvin R. Tilley and Henry Dreyfuss Associates. (2002) The Measure of Man and Woman: Human factors in design. USA: John Wiley & Sons Inc.
Additional information

Technology Online (http://technology.tki.org.nz/) provides support and information for teachers. The glossary (http://technology.tki.org.nz/Glossary) is particularly useful.

Internal Assessment Resource

Achievement Standard Technology 91054: Demonstrate understanding of basic human factors in design 

Resource reference: Technology 1.11 v3
Resource title: Seating
Credits: 4

	Achievement
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of basic human factors in design.
	Demonstrate in-depth understanding of basic human factors in design.
	Demonstrate comprehensive understanding of basic human factors in design.


Student instructions

This assessment activity requires you to create a report that demonstrates your understanding of basic human factors in design. The focus of your report will be on:

· human factors used in designing seating

· the data-gathering and data-analysis techniques that are used in planning for seating design.

Teacher note: This activity in this resource focuses on seating. However, the resource could be easily adapted for other contexts such as fashion, spatial design, and industrial design. 

Your teacher will explain whether you will gather and analyse the data for your report as a separate investigation or as part of preparing for (or reflecting on) a project that requires you to design a chair for a chosen scenario. In either case, your research will need to cover all the information described below in the preparatory activity.

This activity (the task and the preparatory activity (investigation) will take place over 6–8 weeks of in- and out-of-class time. 

Teacher note: Adapt the time allowed to meet the needs of your students. You may decide to have your students gather evidence in an ongoing way throughout the year.

You may work with others on the preparatory activity (investigation), but you must write your report independently. You will be assessed on the report that you present.
Preparatory activity: Investigation

· Identify (and confirm with your teacher) the scenario that you will focus on as you gather evidence about human factors to address in designing seating. (See Student Resource A.)

· Identify the basic human factors to be considered in the design of all seating. (See Student Resource B.)

· Find out why human factors, including ergonomic and aesthetic factors (see Student Resource B) need to be considered when designing seating. Such factors may be expressed in terms of user-friendliness, comfort, adjustability, enjoyment and other positive responses, functionality, or fitness for purpose. Find out how human factors may impact on the design of seating for your chosen scenario. 

· Distinguish between personal preferences and group preferences and find out how they may impact on the design of seating for your chosen scenario.

· Identify distinctive styles and trends for seating design (for example, see Scenario 2 in Student Resource A). Find out how they are used and how they may impact on the design of seating for your chosen scenario and in other contexts.

· Identify a range of techniques used to gather data about human factors and a range of techniques used to analyse such data. Find out how techniques that gather and/or analyse anthropometric, psychological, and/or sensory data could inform the design of seating for your chosen scenario. Be prepared to explain why some techniques are more suitable than others for particular contexts – which of the identified techniques would be most suitable for use:

· in your chosen scenario?

· in a different scenario?

· Collect evidence that you could use in your report to support and illustrate your findings. This evidence may include annotated sketches, mock-ups, models, photographs, quotes, and video clips. (Evidence for this achievement task may be embedded within a body of design work that you are doing as part of another design task in a specific context.)
· Consider possible formats for a report that presents your findings in a way that meets the criteria for the task below. For example, you could present your report as a written or electronic text, a portfolio, or a storyboard. Decide on the best format for your report and confirm this with your teacher.

Task
Working by yourself, prepare a report that summarises your findings, in the format confirmed by your teacher. Your report should:

· describe the different human factors that should be considered when designing seating, explain why they need to be considered, and discuss how they affect seating in different contexts, for example, by comparing and contrasting the requirements for different user groups and different environments

· describe different human factors that impact on design in your chosen scenario and explain why and how your design takes those factors into account

· explain the impact that the following have on your chair design and on chair design in one or more other contexts:

· personal preference and group preferences 

· style and trends (make links to the work of a particular designer or architect)

· describe two or more data-gathering techniques and two or more analysis techniques (including ways of sorting the information on databases), explain how they are used by seating designers, and discuss the kinds of information that different techniques provide about the human factors to be considered in chair design, comparing and contrasting the advantages of specific techniques for informing your own chair design 

· include relevant evidence to support your ideas. 

When you have finished, hand your report in to your teacher.

Student Resource A: Two scenarios
Scenario 1

Task-oriented chairs ensure comfort for the user and function in the environment they are planned for. Design a chair intended to be used for a specific task, for example, for fishing, for camping, or for watching sports matches.

Scenario 2

Design a chair that reflects the influences or philosophies of an established architectural designer (for example, Frank Lloyd Wright, Antoni Gaudi, Calatrava, van der Rohe, or Ian Athfield). The chair will be placed in a building designed by that architect, which is open to the public.
Student Resource B: Definitions

The boxed text is reprinted from the achievement standard (Technology 91054).

Human factors include ergonomic and aesthetic factors that influence the design of products, systems and environments
. These factors are supported by the use of anthropometric, psychological and sensory data gathering and analysis techniques.

Ergonomic means designed for maximum comfort, efficiency, safety, and ease of use in the relevant environment.

Aesthetic means designed to look good – to be pleasing in appearance.

Anthropometric data gathering means gathering information that consists of comparative measurements of the human body.

Psychological data gathering means gathering information about people’s emotional responses (for example, to a particular design). 

Sensory data gathering means gathering information about responses based on what the respondent physically sees, hears, smells, tastes, or feels.

Data analysis techniques are methods of examining existing data (information that has been gathered) that enable it to be used for its intended purpose.
Assessment schedule: Technology 91054 Seating 

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

	The student has demonstrated understanding of basic human factors in design.
Also:
· described the human factors that need to be considered when designing a chair 

Their report describes more than one human factor and relates these to chair design. Typically, it would describe: 

· human factors that include people’s physical attributes as well as the ways people feel, think, and behave

· the requirements of a specific individual or user group (in terms of the human factors that need to be considered when designing a chair)

· how a particular chair design accommodates these human factors.

For example, the report could describe one human factor like this:

Humans when seated need lumbar support for their lower backs. A range of people will use the chair I am designing and therefore it needs to be comfortable and provide lumbar support/back rest adjustment for a range of different sized people. See my diagrams of chairs with lumbar support and back rest adjustment and my annotations describing how this supports the lower back.

· explained how personal preference, group preferences, style, and trends may impact on the design of a chair 

Their report explains the impact of each of these on a specific chair design. For example, the report could explain how each of these affects the design of school chairs, referring to the Furnware case study on New Zealand school furniture for examples.

The report also explains how styles and trends may be linked to the work of a designer such as an architect. For example:
In my chair design I was trying to reflect the style of a Calatrava building. Some of the style features which are typical of his buildings are cantilevers, and shapes that mimic human movement and dance. 

· described data gathering and analysis techniques that may be used when designing a chair.

Their report describes more than one data-gathering technique and more than one analysis technique that may be used in planning for chair design. Typically, it would describe how each technique is carried out (that is, how the information is collected or how it is analysed) and how it then informs chair design. 

For example, the report could identify observation as one useful data-gathering technique for a chair designer. It could describe how a designer observing a group sitting on chairs can notice lumbar support, leg length, and whether people’s feet are able to reach the floor. It could provide further detail in an annotated diagram showing typical measurements and adjustments that could be made to ensure comfort. 

It could also describe how such measurements can be collected into a database which becomes a useful designer’s tool, giving standardised measurements for groups of the population (e.g. the data that Furnware collected on school students in New Zealand.)

This description relates to only part of what is required, and is indicative only.
	The student has demonstrated in-depth understanding of basic human factors in design.
Also:
· explained the human factors that need to be considered when designing a chair

Their report explains more than one human factor and relates these to chair design. Typically, it would explain: 

· human factors that include people’s physical attributes as well as the ways people feel, think, and behave

· the requirements of a  specific individual or user group (in terms of the human factors that need to be considered when designing a chair)

· how a particular chair design accommodates these human factors.

For example, the report could explain one human factor like this:

Humans when seated need lumbar support for their lower back to minimise stress on the muscles in this area and prevent pain … 

It could go on to explain the requirements for a chair at a computer work station in an environment with multiple users and give details of how the chair design provides back support and caters for different body sizes.

The student has also explained how personal preference, group preferences, style and trends may impact on the design of a chair.

· explained how data gathering and analysis techniques may be used in the design of a chair.

Their report explains more than one data-gathering technique and more than one analysis technique that may be used in planning for chair design. Typically, it would explain how each technique is carried out (that is, how the information is collected or how it is analysed) and how it then informs chair design. 

The explanation could also explain the use of databases as a tool for analysis, how these are created and why they are useful in chair design.
For example, the report could explain how anthropometric data could be used to determine lumbar support and seat height and how this type of measurement can be can be collected into a database which becomes a useful designer’s tool, giving standardised measurements for groups of the population.
The student’s explanations (of the human factors that need to be considered in chair design and of how data gathering and analysis techniques may be used) could include explanations of how personal preference, group preferences, style, and trends (including reference to the work of a designer such as an architect) can impact on the design of a product, system or environment.

Alternatively, the student could explain the impact of each of these on chair design in another section of their report.

This description relates to only part of what is required, and is indicative only.
	The student has demonstrated comprehensive understanding of basic human factors in design.

Also: 
· discussed why human factors identified for the design of a chair need to be considered

Their report discusses (compares and contrasts) different ways of considering human factors in terms of:

· how designing a chair for a group differs from designing for an individual

· how designing a chair for one environment (e.g. a lounge) differs from designing a chair for another environment (e.g. an office)
· discussed the suitability of data gathering and analysis techniques that may be used in the design of a product, system or environment.

Their report discusses the relevance of existing data with reference to their chair design. It identifies and compares the advantages and disadvantages of more than one data-gathering technique and more than one analysis technique and gives examples of the useful information they may provide for chair designers. 

For example, the report discusses the advantages and disadvantages of interviews and compares these with the advantages and disadvantages of observing in order to decide which of these techniques may provide better qualitative data for their specific purpose. It also discusses the advantages and disadvantages of user trials that involve people comparing an existing product to a prototype.

The student’s discussion (of why human factors need to be considered in chair design and of the suitability of data gathering and analysis techniques) could include discussion of how personal preference, group preferences, style, and trends (including reference to the work of a designer such as an architect) can impact on the design of a product, system or environment.

Alternatively, the student could discuss the impact of each of these on chair design in another section of their report.

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.
� EMBED Word.Picture.8 ���








This resource is copyright © Crown 2015

Page 6 of 8

_1413880747.doc
[image: image1.png]National Certificate of Educational Achievement
TAUMATA MATAURANGA A-MOTU KUA TAEA







