
Exemplar for internal assessment resource Technology for Achievement Standard 91611 

© NZQA 2015  

 

 

Exemplar for Internal Achievement Standard 

Technology Level 3 

 

This exemplar supports assessment against: 

Achievement Standard 91611 

Develop a prototype considering fitness for purpose in the broadest 
sense 

 
An annotated exemplar is an extract of student evidence, with a commentary, to explain 
key aspects of the standard. It assists teachers to make assessment judgements at the 
grade boundaries. 
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 Grade Boundary: Low Excellence 

1. For Excellence, the student needs to develop a justified prototype considering 
fitness for purpose in the broadest sense. 
 
This involves synthesising evidence from ongoing testing (included prototyping) 
and stakeholder feedback to optimise the prototype and justify the prototype’s 
fitness for purpose against the brief. 
 
This student has developed a prototype for an artisan icecream product that is to 
be sold at a local farmers market. 
 
These excerpts show the synthesis of ongoing testing, including prototyping (1) (2) 
and some of the stakeholder feedback (3), to optimise the prototype and justify its 
fitness for purpose against the brief (4).   
 
For a more secure Excellence, the student could provide evidence of more 
stakeholder feedback throughout the trialling of the prototype. 
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Fitness for purpose in the broadest sense 
 
Before I tested my icecream products, I had each person testing to confirm in writing that they did not have allergies to dairy, eggs or wheat as I did not 
want to be responsible for any allergic reactions that they might have after having eaten some of the product. 
 
I have used organic dairy and eggs in my recipes as my research showed that the farming and manufacturing practises of organic farming appears to have 
less impact on the environment. There is a lot of public feeling at the moment against dairy farmers for the environmental impact of their farming 
practises. This is an artisan product and my surveying of potential buyers of my products indicated that they would be prepared to pay more for the 
organic product and peace of mind. 
 
I have borrowed a refridgerated trailor from a local ice-cream company so that I can safely transport my product on the morning of the market.  The 
coldness will help the product stay at its best and also will eliminate any health issues with ice-cream going off. 
 

 
… 
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 Grade Boundary: High Merit 

2. For Merit, the student needs to develop a refined prototype considering fitness for 
purpose in the broadest sense.  
 
This involves evaluating the way that the combination of selected materials and/or 
components and practical techniques and processes work together to ensure their 
effectiveness in making a prototype. 
 
This student has developed a refined prototype for a garment for an ice-skater to 
use during an ice skating competition. 
 
The student has evaluated (1) the way that the combination of selected materials 
(2) and practical techniques and processes work together (3) to ensure their 
effectiveness (4) in making a prototype. 
 
To reach Excellence, the student could justify the prototype’s fitness for purpose in 
the broadest sense against the brief. 
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 Grade Boundary: Low Merit 

3. For Merit, the student needs to develop a refined prototype considering fitness for 
purpose in the broadest sense.  
 
This involves evaluating the way that the combination of selected materials and/or 
components and practical techniques and processes work together to ensure their 
effectiveness in making a prototype. 
 
This student has developed a robot that can navigate a disaster scenario.   
 
The student has evaluated the way that the combination of selected materials (1) 
and components (2) and practical techniques and processes (3) work together to 
ensure their effectiveness in making a prototype.   
 
For a more secure Merit, the student could show further testing of the practical 
techniques and processes to ensure their effectiveness in the wider social and 
physical environment. 
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Research: 
Evaluate your materials: 

 
Material Plus Minus Interesting 
Lego The lego holds together 

extremely well 
The mindstorm lego has 
lots of different pieces 
allows for creative builds 

Some of the pieces are 
extremely small and easy 
to lose. 
Sometimes we don’t 
have the pieces 
necessary to create the 
builds we want 

There is a program called 
“Lego digital designer” 
which lets you create 
builds on the computer 
that gives you the 
instructions to build it in 
real life. 

Twist/Cable ties The ties can be used to 
hold the lose cables on 
the robot together which 
keeps them from getting 
in the way 
This ensure the robot will 
not end up getting stuck 
or running over them 

  

 
I decided to use the mindstorm Lego due to the fact everyone else was using it, and the feedback from them 
about it was really good. Using standard Lego or other materials would have been much too hard. Mrs G*** had a 
packet of cable ties and suggested we use them to keep our wires held together. 
Evaluate your components: 

 
Component Plus Minus Interesting 
Colour Sensor The colour sensor can 

also be used as light 
sensor 
The light sensor can be 
used to follow the line 
and detect silver 

They could be tricky with 
the build as they have to 
sit a certain height above 
the ground for optimal 
performance 

I could use the light 
sensor function to detect 
when both sensors see 
black, and then use the 
colour sensor function 
The sensors will need to 
be placed the right width 
apart in order to track the 
line 

Ultrasonic Sensor Is perfect to use sensing 
where the can is 
positioned on the 
chemical spill 

Could sense tings and be 
mistaken for these things 
being the can 

It will have to be picked 
at a height where it can 
sense the can and will 
not miss it. 

Omni-wheels Will raise our robot up 
higher in order to keep 
the sensors from 
scraping the ground 

Will make the robots line 
following turns bigger 

Will have to change the 
turns in our program in 
order for the line follower 
to work with wider turns. 

Standard wheels Roll smoothly on the 
ground 
Are easily fit into the 
robots build 
Can swap the trends of 
the wheels 

The will not lift the robot 
high enough off the 
ground to make it over 
the bridge. 

Will make smaller, more 
accurate turns then the 
Omni wheels. 
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Evaluate build with claws 

 
 
Evalute techniques and processes 
 

Techniques/Processes Plus Minus Interesting 
Programming following 
black line 

This could be easily 
place inside a loop so 
that when silver is seen 
the loop ends, and the 
robot can move on to 
rescuing the can. 

I have not figured out 
what I could make the 
robot do if both sensors 
see while and it ends up 
losing the line 

Using two light sensors 
instead of one means the 
line is followed more 
accurately, and it doesn’t 
often lose the line around 
tight turns. 

Programming green 
colour 

If we use two light 
sensors we could 
program it to stop once 
both sensors see black, 
and then et them to 
check which side the 
green square is on 

If the sensors are too 
close together I will not 
be avle to determine 
which side the green 
square is on 

I think we should use a 
quarter point turn, and 
mos5 of the turns would 
have to be quarters, and 
even if they are slightly 
less or more, the robot 
seems to keep turning 
until it meets the black 
line anyways 

Proramming resurce area The ultrasonic sensor is 
very easy to use in order 
to sense where the can it 
The robot rotating can 
easily be placee inside a 
loop governed by the 
ultrasonic sensor so 
robot stops once 
sensored 

Sometimes objects in the 
background will interfere 
with the ultrasonic sensor 
before it actually reaches 
the can 

It is easy to measure the 
spill area, and covert the 
cm into degrees to make 
sure the robot moves the 
accurate length to where 
it should be 

 
While programming,  G**** suggested I take some loops out that seemed unnecessary. After 
the program worked more efficiently.    Mrs G**** suggested that instead of trying to program 
the colour sensors to see green, that I should treat the green as black.
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 Grade Boundary: High Achieved 

4. For Achieved, the student needs to develop a prototype considering fitness for 
purpose in the broadest sense. 
 
This involves: 

  

 considering the context when determining the suitability of materials 
and/or components, and of practical techniques and processes 

 selecting suitable materials and/or components; tools and equipment; 
and applying techniques and processes to make the prototype 

 using results from testing and stakeholder feedback to inform the 
making and trialling of the prototype 

 prototyping to gain specific evidence of fitness for purpose 
 explaining any decisions to accept and/or modify the prototype based 

on judgement against the brief. 

The student has created a holder for a fishing rod that is to be used by a person 
confined to a wheelchair. 
 
The context (1) has been considered when determining the suitability of materials 
and components, and of practical techniques and processes. Suitable materials 
(2), tools (3) and equipment have been selected, and techniques and processes 
(4) have been applied to make the prototype. 
 
Results from testing (5) and stakeholder feedback (6) have been used to inform 
the making and trialling of the prototype. A prototype has been completed to gain 
specific evidence of fitness for purpose (7). Decisions about whether to accept the 
prototype based on judgement against the brief have been explained (8).  
 
To reach Merit, the student could refine the prototype by evaluating the way that 
the combination of selected materials and/or components and practical techniques 
and processes work together. The refined prototype’s fitness for purpose in the 
broadest sense could also be explained.  
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 Grade Boundary: Low Achieved 

5. For Achieved, the student needs to develop a prototype considering fitness for 
purpose in the broadest sense. 
 
This involves: 

  

 considering the context when determining the suitability of materials 
and/or components, and of practical techniques and processes 

 selecting suitable materials and/or components; tools and equipment; 
and applying techniques and processes to make the prototype 

 using results from testing and stakeholder feedback to inform the 
making and trialling of the prototype 

 prototyping to gain specific evidence of fitness for purpose 
 explaining any decisions to accept and/or modify the prototype based 

on judgement against the brief. 

The student has created a prototype for a computer game that will be distributed 
through the google play store. 
 
This student has considered the context when determining the suitability of  
components, and practical techniques and processes (1). Suitable materials 
components (2), tools (3) and equipment have been selected; and techniques and 
processes have been applied (4) to make the prototype. 
 
Results from testing (5) and stakeholder feedback (6) have been used to inform 
the making and trialling (7) of the prototype. Evidence of fitness for purpose in the 
broadest sense has been gained from prototyping (8). Some decisions about 
whether to accept or modify the prototype based on judgement against the brief 
have been explained (not shown here). 
 
For a more secure Achieved, the student could provide further evidence of 
explaining all of the decisions and judgements against the brief that were made 
through trialling and testing.  
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 Grade Boundary: High Not Achieved 

6. For Achieved, the student needs to develop a prototype considering fitness for 
purpose in the broadest sense. 
 
This involves: 

  

 considering the context when determining the suitability of materials 
and/or components, and of practical techniques and processes 

 selecting suitable materials and/or components; tools and equipment; 
and applying techniques and processes to make the prototype 

 using results from testing and stakeholder feedback to inform the 
making and trialling of the prototype 

 prototyping to gain specific evidence of fitness for purpose 
 explaining any decisions to accept and/or modify the prototype based 

on judgement against the brief. 

The student created an embedded database management system prototype for a 
console gaming store.  
 
The student has considered the context (1) when determining the suitability of 
materials and/or components, and of practical techniques and processes (not 
shown here). Considering which IDE to use is evidence of selecting suitable 
materials and/or components (2), tools and equipment.  
 
An excerpt shows that techniques and processes were applied to make the 
prototype (3). Prototyping to gain specific evidence of fitness for purpose in the 
broadest sense (4) has been undertaken.   
 
The student has explained any decisions about whether to accept or modify the 
prototype based on judgement against the brief (not shown here). 
 
To reach Achieved, the student could use results from testing and stakeholder 
feedback to inform the making and trialling of the prototype. 
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Development 

Materials 

I have decided to develop this application using the Python programming language. I wanted to use 
a language that I am very familiar with, so that would discount languages such as LISP or the QT 
Quick Framework, as while I like them conceptually, I am yet to have any serious experience with 
them.  This limits me to Python, Groovy, Java and JavaScript/Web. Python has a much, much 
larger standard library (build in functionality) than the others, Python code is a lot easier to read and 
write, and is overall a much nicer programming experience.  The main concern with Python is that it 
is an interpreted language – which means that the source code would have to be distributed in 
order for the application to run.  Many businesses see this as distributing the right to mess around 
with the application, and so would not allow it.  The brief does not specify this as a concern. The 
secondary concern with Python is that interpreters are usually slow – and the Python interpreter 
given in the target environment is no exception. In this context however, the interpreter is fast 
enough to perform all the necessary operations at an acceptable speed. 

The given environment is Windows 7, with CPython 3.3. I do not really have a choice in this matter. 
I would, however have chosen to target Cpython 3.2+ anyway, as those versions are what I am 
most experienced with.  Given Cpython keeps most of its features consistent across all its 
supported operating systems, it would be mostly pretty easy to target Windows, MacOSX and Linus 
all at once. I have not targeted mobile platforms (and as such would rather not for this project), but I 
know that they don’t officially support Python. 

Tools/Components 

The two most important tools to a developer are a good text editor and a debugger.  An Integrated 
Development Environment (IDE) does both (plus a whole bunch of other things, depending on 
which one you use.) PyCharm is an IDE created by JetBrains for Python. It used their original Java 
IDE, IntelliJ IDEA, as a base. The “Ultimate Edition” of IntelliJ IDEA includes official Python support 
(via a plugin). I have already purchased this software, and am very familiar and comfortable with it.  
It includes a number of features designed to increase productivity, such as syntax highlighting, 
code folding and cold completion. There are a number of other IDEs that do similar tasks, however 
I find that IntelliJ IDEA, along with official plugins for a number of programming languages, is just 
nicer to use (although this is subjective). 
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Fitness for Purpose in the broadest sense 

Technical acceptability 

The private information of the customer is stored in a safe medium through the encryption of the password, as 
well as the addition of ‘foobar’ to further increase the security of the password.  

Health and Safety 

I don’t think the server that the database is likely to overhet, unless insane amoutns o interactions are forced 
to and form the databased in a versy short amount of time. The python code is generally low0stress and 
should be okay torun dile when nobody is using the computer (computer doesn’t need to be constantly turned 
on and off) 

The readability of the text should be okay, even though my window sizes are relatively small. I like to keep 
things small and simple and dkislike the giant white apced if I were to create the window size to be the 
resolution of a school monitor (1600x900).  

I did not use any obsure fonts suchs as windings or anything that made it difficult for a user to read. 

Maintenance 

I feel that my code is not the most well designed thing I have created and I can definitely do things to improve 
on its structure and effectiveness. It does have objects but is very limited in terms of modification by an 
individual who doesn’t know how the code that creates it functions. It is unlikely that somebody without decent 
knowledge of programming/python/qui code itself will be able to modify things in the future with the risk of 
bugs/crashes/exploits popping up. 

Transferring data to a new system isn’t too hard of a process. 

Ethicality 

The program displays R18 games to minors, but rejects the purchase of them if you are logged into an 
account that it too young to purchase that game. And adults were the testers of this program (XXX is 18 years 
old so is allowed to purchase R18 games). I am 18. 

Social Acceptability 

The testers that used the program generally found the majority of the program easy to use, but there were a 
couple of parts; notably the registration screen rather confusing and hard to navigate because of the poorly 
structured error message system. My sister found it the hardest. 

Sustainability 

I have not tested large amounts of information (100+ users and purchases) and I believe that as long as the 
hardware of the computers handling this data, it isn’t too outdates; that it should handle rather large amounts 
of data. 

Ultimate disposal 

Deleting the project is not too easy, as the information is stored in 2 different ways. The program with all its 
user interface is a .py file that is run through an python interpreters, but the information stored in the database 
is stored through MySQL and you have to find a way to delete the database after connecting to it (you have to 
know the root MySQL password to do so) which may prove difficult if you are not the original creator of the 
program or know the passwords and information to do so. 

Determination of Life Cycle 

The import or export of data stored within MySQL is rather easy, as clicking import/export; but requires the 
root password to do so.  As long as the XXXX keeps the computers in the network safe and doesn’t allow 
customers to do dodgey things such as plug in infected USB drives, this should even survive windows 7 
expiring. 

 

   

 


