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Achievement Achievement with Merit Achievement with Excellence

Use design ideas to produce a 
conceptual design for an outcome 
to address a brief.

Use informed design ideas to 
produce a conceptual design for 
an outcome to address a brief.

Use refined design ideas to 
produce a conceptual design for 
an outcome to address a brief.

This Achievement Standard is about generating and testing design ideas to produce a conceptual design for an 
outcome to address a brief.

For Excellence, you must refine your ideas by carrying out continued testing, improving and evaluation of your 
design ideas through functional modelling, ongoing research and stakeholder feedback to justify the potential 
fitness for purpose of the outcome to meet the brief. You must also evaluate what you have found out from 
your research, functional modelling and stakeholder feedback to justify the design ideas you have selected.

Evidence of your work for this Achievement Standard may be presented in various ways, e.g. as a portfolio, 
computer file, visual diary, or other format in consultation with your teacher.

  Further images and examples are available at www.esa.co.nz

Unit 1 – Conceptual design
Your starting point for this Achievement Standard is a brief, from which you generate and test ideas to produce a 
conceptual design for an outcome.

Coming up with design ideas to meet needs or opportunities that address the brief is one of the most creative 
parts of the technological process. There may be many possible solutions. Deciding on the most suitable involves:
•	 exploring the requirements of the brief
•	 understanding what stakeholders need or want
•	 investigating and researching existing outcomes
•	 generating and testing ideas
•	 getting feedback from stakeholders to try to make sure the outcome will be fit for its intended purpose
•	 refining and improving.

A conceptual design is a detailed idea for a yet-to-be realised outcome. The design has the potential to be 
developed into a prototype, which may precede manufacturing in larger quantities, or mass production. The 
prototype is the version made in the actual materials, ready to implement in situ (try out in the place where it 
is to be used).

Generic TechnoloGy 1.3 Internally assessed 
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Functional modelling involves researching, sketching, testing, trialling, evaluating design ideas and gaining 
feedback from stakeholders to help you make decisions as the outcome is developed.

Initial design 
brief and research

(Exploration)

Conceptual design

(The yet-to-be-
realised outcome)

Prototype

(First version made 
in actual materials)

Mass 
production

(Manufacturing)

Idea generation
Developing a conceptual design starts with lots of design ideas – it doesn’t matter how crazy they are. The ideas 
from initial idea generation are sometimes known as ‘idealets’. The more you have, the better; as you carry out 
technological practice you refine ideas to get to your final conceptual design. You work from what could possibly 
happen (might be able to … this would be amazing if … imagine if … how cool it would be if …) to what will 
probably happen (it would be feasible, realistic, likely or could be expected).

Think of putting ideas into a funnel – at the beginning there is lots of space at the top and by the time you get to 
the end you have screened and filtered your information to reach your final outcome.

Possible ideas are ideas about something that might be able to happen; probable ideas are about something 
that could, realistically, happen.

‘Idealets’ – what might be possible

Final conceptual design — what 
could be probable

Screening and filtering by:
•	 exploring the brief
•	 research
•	 investigating existing outcomes
•	 stakeholder feedback
•	 testing and trialling
•	 refining and improving.

Things to remember:
•	 Generating design ideas is part of the creative process.
•	 Initial design ideas inspire more ideas, which help in the development of a final conceptual design.
•	 Thorough exploration of design ideas helps with decision-making.
•	 A conceptual design should communicate a technological outcome that has not been made yet but that has 

the potential to meet the brief.
•	 A conceptual design communicates the proposed outcome’s physical and functional nature (what it 

would look like and how it would function) in its intended situation or environment.

A conceptual design can be presented in many different ways: as freehand or computerised sketches or diagrams, 
technical drawings or computer simulations, scale models, and/or written descriptions. The design could include 
details of materials, components and/or assembly instructions that may be needed for final construction.
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Achievement Achievement with Merit Achievement with Excellence

Demonstrate understanding 
of how technological 
modelling supports 
decision-making.

Demonstrate in-depth understanding 
of how technological modelling 
supports decision-making.

Demonstrate comprehensive 
understanding of how technological 
modelling supports decision-making.

This Achievement Standard requires you to show that you understand how technological modelling is used to 
help make decisions when developing and implementing a technological outcome. 

You write a report during term time that is sent to NZQA early in Term 4, for an external marker to mark  
to a national standard. 

The report, to show understanding, has to identify the specific functional modelling aspects of your practice 
and the decisions made in developing work towards a technological outcome.

You must ensure that the technological modelling chosen to report on led to the development and 
implementation of a technological outcome. You must describe the sequence of modelling steps undertaken 
and the specific information gained that led to the development and implementation of the outcome.

You can use the functional modelling and prototyping practices of other related technologists to show 
understanding by explaining links to your own practice in developing a technological outcome.

The report must contain detailed information about the testing and trialling of materials, equipment, and methods, 
focussing on specific modelling techniques that led to the next step in development of the outcome. Testing 
and trialling against specifications helps you to be specific about the particular modelling being carried out.

Examples of modelling can be from more than one unit of work.

For ‘Achieved’ in this Achievement Standard you write in your own words about your technological experiences 
when modelling; for ‘Merit’ you explain the ‘how and why’ of your modelling and decisions in your own words 
and for ‘Excellence’ you must provide a discussion of your technological modelling and how it helped you 
identify risks, which in turn helped to support your decision-making.

  Coloured images are available at www.esa.co.nz
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Unit 1 – Technological models

Modelling
A technological model is a representation of reality.

It is always a good idea to make models before deciding on a final design. Models can be computer generated or 
manufactured by hand, to a scale. Models help you determine whether your idea will work or needs modifying. 
A model lets you test your solution quickly and cheaply and you can ask your stakeholders if the design is what 
they are looking for.

The modelling process should happen at every stage of development. The process can include any or all of the 
following:
•	 thinking
•	 talking
•	 making drawings and diagrams
•	 producing patterns
•	 making templates
•	 carrying out tests and trials
•	 making 3D models
•	 making mock-ups (not real size or real materials) 
•	 prototyping.

          

Four aspects of the modelling process

‘Technological modelling’ refers to:
•	 functional modelling
•	 reasoning – practical and functional
•	 prototyping.

Functional modelling
Functional modelling takes place in all technological areas; some examples are
•	 as a test or predictive modelling in biotechnology 
•	 animatics in film making 
•	 a toile in garment making 
•	 a 3D model in resistant materials 
•	 mockups (or mocks) in architecture and structural engineering
•	 wire frames in web design
•	 a wire diagram in electronics
•	 a computer simulation in robotics.
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The table illustrates some examples of functional modelling. 

A conceptual model uses scaled plans or 
drawings, scale models, computer simulations, 
written descriptions, component lists and 
assembly instructions to show how the 
finished outcome should look and work.

A 3D scale model has all its parts in proportion 
to the true size; e.g. quarter scale is one-
quarter full size.

A mock-up is a physical representation of 
an idea, used to predict the practicality of a 
product, system or environment. A mock-up 
is not real size, and not made of real materials.

A toile is an early version of a finished 
garment, made up in cheap material so the 
design can be tested and perfected.

Design concepts include design ideas for parts of an outcome in addition to a complete conceptual design for the 
outcome as a whole.

Functional modelling is a way to test your ideas so you can make decisions about your design, taking account 
of all important factors (e.g. specifications, suitability of materials and techniques, historical, socio-cultural), to 
obtain a positive outcome.

This sort of modelling should first occur at an early stage in the development of a design to:
•	 find out whether the idea has ‘worth’ (in the social sense)
•	 explore ‘what if?’ questions about the idea
•	 make ‘guestimates’ based on similar outcomes or situations
•	 prevent waste of resources by taking sustainability into account
•	 bring about a ‘go / no-go’ decision.

##www.istock.com ID 
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Decisions taken as a result of technological modelling include ending development in the short or long term, 
continuing development as planned, or changing or refining the idea and/or the nature of the technological 
outcome before continuing.

When a ‘go’ decision is made, the result may be to revise the design concept or to move on to the next stage in 
development of the original design concept.

Functional modelling should then be ongoing as you test design ideas and concepts for your yet-to-be-realised 
outcome. 

All functional models have limitations because they only represent the final outcome. 

A technological model is a ‘representation of reality’

Reasoning
Technological modelling employs two types of reasoning: practical reasoning and functional reasoning. Using 
both types of reasoning helps you evaluate the potential impact of your proposed outcome and helps to ensure 
that it will be fit for purpose.

Practical reasoning
Practical reasoning asks: ‘Should I make it happen – will this idea be acceptable?’

Social acceptability is related to the moral, ethical, social, political, economic, and environmental dimensions 
of your decision-making.

Practical reasoning leads you to make socially acceptable decisions about what you are doing; for example, 
choosing cotton fabric when creating a baby’s quilt because cotton is a sustainable, durable and easy-care fabric. 
Similarly, it is more acceptable to make a coffee table from recycled native timber than from a recently milled 
200-year-old tree.

Practical reasoning also asks ‘Should it be happening?’ during prototyping and provides a structure to justify what 
‘ought’ to happen. 

Functional reasoning
Functional reasoning explores whether a design concept and potential outcome are technologically feasible, by 
asking, ‘Will this function?’ and focussing on how to make it happen. Functional reasoning asks: ‘How will I use 
the information from my tests to justify my choice of materials or techniques?’ 

An example of functional reasoning is: ‘I trialled three different joining methods and I decided the third was the 
best because it created a flat seam that would not show on the other side of the garment.’

While functional reasoning identifies ‘how to make it happen’ in the functional modelling phase, it is also the 
reasoning behind ‘how it is happening’ during prototyping. 

##www.istock.com ID 
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L1 Mat Tech LWB.indb   130 11/06/15   11:15 am



Demonstrate understanding of how technological modelling supports decision-making  131

© ESA Publications (NZ) Ltd  –  ISBN 978-1-927297-38-4  –  Copying or scanning from ESA workbooks is limited to 3% under the NZ Copyright Act.

AS 91048

Prototyping
A prototype is a working model, designed to function exactly as the final product 
would so it can be tested to see if it is fit for purpose. A prototype is made from 
the real materials, is full size, and is trialled in the situation where the outcome 
will be used (‘in situ’).

At school, a prototype is usually a ‘one-off’ outcome using correct materials and 
components, which can then be tested in its social and physical environment. 
In industry, a prototype can lead to acceptance, or to refinement or even a new 
plan. (James Dyson created more than 500 prototypes for the first Dyson bag-less 
vacuum cleaner.)

Prototyping evaluates fitness for purpose against the specifications in the brief, to:
•	 find and amend any unintended consequences of the outcome (for people and for the physical and social 

environment in which it will be used) and/or
•	 optimise fitness for purpose by making adjustments and/or
•	 justify the outcome as being fit for purpose as is.

Developing a prototype is expensive (it takes time, labour, materials and money) so earlier testing is important to 
try to ensure as few modifications as possible are needed at the prototype stage.

Stakeholders
A stakeholder is anyone with an interest in the development of your outcome – stakeholders are the people from 
whom you seek input and targeted feedback about your design and outcome. 

Because they might be affected by, or have an effect on your outcome, you ask their opinion about the social 
acceptability and/or the technical feasibility of what you are developing.

You can characterise stakeholders by their relationship to the development of your outcome.
•	 Key stakeholders will be directly affected, either positively or negatively, by the development of your 

outcome and they can have a positive or a negative effect on your outcome. Your teacher might be an 
obvious key stakeholder, and so might other staff – those who work directly with you. 

•	 Wider stakeholders are people or groups indirectly affected, either positively or negatively, by the effort or 
the actions you take while developing your outcome. 

In general, people are not good at defining, in detail, what they want. However, people are fairly good at 
indicating what they think they want. Then, when an option is presented to them they will say what they like and 
do not like about it. So we need to work closely and regularly with our stakeholders to identify what they think 
they want, produce something that reflects that understanding, get feedback from the stakeholders, and then 
update the solution to reflect our improved understanding. 

##www.istock.com ID 
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Working with stakeholders

Activity: Technological models
1. Fill in the spaces in the paragraph using words from the word list.

design early factors materials modelling positive

Functional a.  is a way to test your ideas so you can make decisions about your 

b. , taking account of important c.  (e.g. specifications, suitability of 

d.  and techniques, historical, socio-cultural), to obtain a e.  outcome. This 

sort of modelling should first occur at an f.  stage in the development of a design.
2. Write the letter of the best definition for each term in the space. The first has been done as an example.

Letter Term Definition

b. Technological modelling a. Made from the real materials, full size, and trialled in situ

Toile b. Refers to both functional modelling and prototyping

Functional modelling
c. A physical model that is not real size, and not made of real 

materials

Mock-up
d. Used to test design ideas and concepts for a yet to-be-realised 

outcome

Prototype e. A version of a finished garment, made up in cheap material

3. a. Who or what is a ‘stakeholder’?

b. Explain the difference between key stakeholders and wider stakeholders.

Ans. p. 249
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c. Explain why designers/technologists need stakeholders.

4. From the following scenario, identify an example of functional reasoning and an example of practical reasoning.

Scenario: Designing a stool

Olivia wanted to design and make a kitchen stool that would also function as a stepladder. She discussed 
with her classmates and friends whether she should make the stool from some recycled shelves that were 
available at home or pay for treated pine. Olivia then had to work out the finished height of the stool and 
how many steps it would have. Because her mother would be using the stool, Olivia talked to her mother 
about what she wanted, made some measurements around her mother’s requirements and made a diagram 
of the proposed stool to show her stakeholders, so she could get their feedback to help her make decisions.

 Functional reasoning: 

 

 Practical reasoning: 

5. From a technology project you are completing or have completed, identify one example of where you carried 
out functional reasoning and one of where you carried out practical reasoning.

 Functional reasoning: 

 

 Practical reasoning: 

6. a. What is a ‘prototype’?

b. Give 2 reasons for prototyping.

c. Why is earlier testing and trialling, before prototyping, very important?
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7. From the following scenario, identify the purpose of the model, the evidence it would provide, a benefit of 
the test and a possible limitation of the test.

Scenario: Designing a sunhat for a toddler

Manu was designing a sunhat for his young brother to wear to preschool. He decided to test three 
different fabrics by washing a small piece of each fabric five times to see if the fabrics kept their colour and 
rigid stability when they were washed.

 The purpose of the model (test) was: 

 The evidence to be provided was: 

 A benefit of the test was: 

 A possible limitation was: 

Unit 2 – Risk management
Risk in technology is about reducing instances of malfunctioning, and/or increasing outcome robustness. You 
reduce risk by trying to avoid making mistakes. The outcome you are producing should:
•	 function correctly (not ‘malfunction’)
•	 be strong and durable (be a ‘robust’ outcome)
•	 be fit for purpose.

Risk factors
Forms of risk that can occur during the technological development of an outcome include:
•	 physical (materials that are used, how something will work)
•	 ethical (whether to produce an item is ‘good’ or ‘bad’)
•	 environmental (whether the item is environmentally sustainable)
•	 social (whether the item is socially acceptable)
•	 financial (whether the item is too expensive to make)
•	 to do with safety (of the manufacturer and of the user).

##www.istock.com 
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(Generic Technology 1.1)
Definitions (page 3)
1. 1–K, 2–P, 3–F, 4–B, 5–H, 6–J, 7–N, 8–O, 9–M, 10–L, 11–C, 12–E, 

13–D, 14–A, 15–I, 16–G

2. a.  Physical specifications: length 16 cm, recycled hard wood, 
shaped handle, manufactured from one piece, natural finish, 
eight grooves that taper from tip to a length of 9 cm

 Functional specifications: Can be used on all citrus fruits, easy to 
clean, sustainable

b. Physical attributes: light to hold, comfortable to use – tactile, has 
smooth edges, has a traditional look.

 Functional attributes: easy to keep clean, easy to store, hygienic, 
requires only one hand to operate, eco-friendly, efficient to use 
when juicing any type of citrus fruit, safe to use in dishwasher, 
light to hold can also be a functional attribute.

3. a.  5 W’s: what – citrus juicer; why – to help the Platter family 
efficiently and easily juice their citrus fruit; who – Jane and 
James Platter and family; where – in the kitchen; when /how – 
prototype for a citrus juicer.

b. The Platter family has a rural property with twenty citrus fruit 
trees. They often find they have an abundance of fruit and need 
an efficient and easy way to juice their fruit. The family has an 
electric juicer but find the electric juicer a nuisance to clean and 
store in the kitchen. There is an opportunity to design a citrus 
juicer for the Platter family. A citrus juicer is to be created that 
will help every member of the Platter family easily and efficiently 
extract juice from the fruit from their citrus orchard. The juicer 
will be small, easy to use with one hand and made of sustainable 
materials. It will be able to be used, cleaned, stored and easy to 
find in the family kitchen. A prototype juicer will be the outcome.

c. Context: Family-friendly kitchen utensils

d. Issue: Citrus fruit from the Platter family’s orchard often goes to 
waste because their electric juicer is time-consuming to set up, 
operate and clean.

4. a.  Physical specifications: Coloured grey. Must be able to hold 6 eggs 
in total. The lid must be able to fold down neatly over the eggs.

 Functional specifications: Must have 6 individual cups, each deep 
enough to protect its one egg from hitting other eggs in the 
carton. The lid must fit over the top of the eggs without pressing 
on them and must fold into the base. The lightweight, recyclable 
cardboard must be strong enough to hold 6 eggs. The carton 
must be easy to carry and transport without damaging the eggs.

c. The 5 Ws: What: 6-egg, recyclable egg carton. Why: For the 
storage and easy transport of 6 eggs. Who: To be used by people 
wanting to transport and store 6 eggs easily and safely without 
breaking the eggs. Where: Used in supermarkets and other food 
stores. When / how: It will be a prototype for a 6-egg, egg carton.

Answers

 Conceptual statement: A container is to be created that will 
transport 6 eggs without the eggs breaking by hitting each other. 
The container will be small and light for carrying but strong 
enough and shaped to hold 6 eggs separately. It will be compact 
for storage and made of recyclable materials. A prototype 6-egg 
egg carton will be the outcome.

d. Physical attributes: A grey egg carton that holds a total of 6 eggs 
in individual cups. The lid folds down on top of the eggs and the 
carton is made of cardboard.

 Functional attributes: Each cup is suitable for holding one egg; 
the cup protects the egg from hitting the other eggs in the 
carton. The carton holds 6 eggs in total. The lid is designed to fit 
over the top of the eggs and fold into the base. The shape and 
weight make the carton easy to carry and transport. Recyclable 
so has minimal environmental impact. The cardboard is flexible 
and soft, protecting the eggs if the carton is dropped.

e. Context: Transporting fragile objects

 Issue: People who carried eggs in paper or plastic bags wanted 
to carry and store 6 eggs without damaging the eggs.

Need or opportunity (page 10)
1. Dustin saw an opportunity to design the tent because he felt the 

festival experience was not as social as it could be. His desire to create 
a real ‘community’ prompted him to think about how tenting could be 
communal. He saw an opportunity to create wigwam-style tents that 
could be pitched close together for community-style living.

2. Kate’s idea was an answer to a need to use the toilet in the middle 
of the night whilst camping, without using the on-site facilities. This 
was a problem that a number of campers and festivalgoers had 
encountered. 

3. a.  Jemma requires a toiletry tote that is easy to carry, will hold all 
her toiletries, will have drainage and air flow and will sit easily in 
the shower cubicle and on her shelf in her room. This is a need. 
Jemma approached you to design and create the toiletry tote, 
therefore Jemma has indicated there is a need for the outcome.

b. A toiletry tote is to be created to hold and carry all Jemma’s 
shower things. (Currently, all her toiletries get wet in a bucket.) 
The toiletry tote will have drainage and be aerated so Jemma 
will be able to leave all her toiletries in the tote to carry from her 
room to the communal bathroom. The tote will be light, but hold 
everything without anything falling out. The tote will have a flat 
bottom to sit on the seat in the shower cubicle while Jemma is 
the shower, and to be stored on the shelf in her room. Jemma will 
use this toiletry tote in the hostel and when she goes flatting the 
following year. The outcome will be a prototype for a toiletry tote.
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