


2. Research and planning 

 

 
2 

 
  
 

Authors: Meg Dunford (Project Officer School programs, NSW DPI Orange) and Andrew O’Brien (DET). 
 
Editors and Advisors: Michelle Fifield (Education Officer Schools, NSW DPI Orange), Jo Hathway (Project 
Officer School programs, NSW DPI Tocal College) and David Brouwer (NSW DPI Tocal College). 
Design: Romina Barbagallo (Communications Officer, NSW DPI Orange). 
Thank you to Rob McCormack from Australian Aquatic Biological for images and advice. 
 
Disclaimer: This resource is produced for use by NSW Agriculture and Technology Mandatory teachers and 
students. The information contained in this resource is based on knowledge and understanding at the time 
of writing September 2020). However, because of advances in knowledge and technology, users are 
reminded to ensure that the information upon which they rely is up to date and to check the currency of 
the information, content and hyperlinks. 

To the extent permitted by law, NSW Department of Industry excludes all liability for any direct or indirect 
losses, damages, costs or expenses, incurred by, or arising by reason of, any person using or relying on this 
document (in part or in whole) and any information or material contained in it. Recognising that some of 
the information in this document is provided by third parties, the State of New South Wales, the author and 
the publisher take no responsibility for the accuracy, currency, reliability and correctness of any information 
included in the document provided by third parties. NSW Department of Industry expressly disclaims 
responsibility for any error in, or omission from, this report arising from, or in connection, with any of the 
assumptions being incorrect or otherwise. 

Copyright 

© State of NSW through the Department of Industry 2020, except where indicated otherwise. This work is 
licensed under a Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0). Under 
this license the material is available for free use and adaption. Educators may use, share, adapt, and 
republish material from the resource. You must give appropriate credit, provide a link to the license, and 
indicate if changes were made. You may do so in any reasonable manner, but not in any way that suggests 
the licensor endorses you or your use. 

(https://creativecommons.org/licenses/by-nc/4.0/) 

Cover image Giant spiny crayfish, Source NSW DPI. 
  

https://www.aabio.com.au/
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/


2. Research and planning 

 

 
3 

 
  
 

Contents 

Information for teachers .............................................................................................................................................................. 4 

Syllabus context ......................................................................................................................................................................... 4 

Resource description................................................................................................................................................................ 4 

Glossary ........................................................................................................................................................................................ 5 

Design and code an aquaponics system ................................................................................................................................. 6 

Design situation ......................................................................................................................................................................... 6 

Design brief ................................................................................................................................................................................. 8 

Constraints .................................................................................................................................................................................. 8 

Design folio production .......................................................................................................................................................... 8 

Design activities ............................................................................................................................................................................ 10 

1 Identifying and defining .................................................................................................................................................... 10 

2 Research and planning ...................................................................................................................................................... 15 

3. Producing and implementing ......................................................................................................................................... 26 

4. Testing and evaluating ...................................................................................................................................................... 28 

References and further reading ............................................................................................................................................... 30 



2. Research and planning 

 

 
4 

 
  
 

Information for teachers  

Syllabus context 
The Yabby unit of work is mapped to outcomes from Agriculture and Food Technologies context of the NSW 
Technology Mandatory (2017) syllabus.  It integrates content from agriculture technologies, digital 
technologies and engineered systems to enable delivery considering the school context and available 
resources. 

Agriculture technologies (food and fibre production) focus on the investigation of managed environments, 
such as farms and plantations. Students learn about the processes of food and fibre production and 
investigate the innovation and sustainable supply of agriculturally produced raw materials. Students 
develop deep knowledge and understanding about managed systems that produce food and fibre through 
designing and producing solutions. 

The Digital technologies context encourages students to develop an empowered attitude towards digital 
technologies, use abstractions to represent and deconstruct real-world problems, and implement and 
evaluate digital solutions. Students have the opportunity to become innovative creators of digital 
technologies in addition to effective users of digital systems and critical consumers of the information they 
convey. 

The Engineered systems context focuses on how force, motion and energy can be used in systems, machines 
and structures. Students are provided with opportunities to experiment and develop prototypes to test 
their solutions. They understand how forces and the properties of materials affect the behaviour and 
performance of engineered systems, machines and structures. Knowledge of these principles and systems 
enables the design and production of sustainable, engineered solutions. 

Source: NESA, 2017. Technology Mandatory Syllabus. 

Resource description  
This document is a design and production folio, allowing students to record and work through the design 
and production process which has been scaffolded into activities.  

This design folio focuses on students designing and programming a digital system to automate and control 
an aquaponics system.  

Students will require some background and fluency in general purpose programming language and 
electronics skills in order to complete this project. They will also require access to a range of software and 
electronic components to build and code the system (namely power sources, actuation systems, sensors, 
and controller systems). To gain these skills students should complete an introduction to coding and digital 
literacy unit such as the NSW Department of Education’s Crack the Code Unit, prior to undertaking this 
design project.  

A similar set of electronic components, microcontrollers and software as used in the NSW Department of 
Education’s Crack the Code Unit  could be used to build and control an aquaponics system. 

To extend and challenge the learning experience students should trial their digital system to control an 
aquaponics set up. Aquaponics systems may be purchased or, for ideas for building, see the alternative 
project ‘Design and build an aquaponics system’ resource in ‘The Yabby unit’. 

This workbook should be used after completing the “Yabby Unit” document. These resources are designed 
to be used together, however, teachers are advised to alter the resources to suit learners, school facilities 
and individual skills. 

http://educationstandards.nsw.edu.au/wps/portal/nesa/k-10/learning-areas/technologies/technology-mandatory-7-8-new-syllabus
https://education.nsw.gov.au/teaching-and-learning/curriculum/key-learning-areas/tas/s4-5/resources/crack-the-code
https://education.nsw.gov.au/teaching-and-learning/curriculum/key-learning-areas/tas/s4-5/resources/crack-the-code
https://education.nsw.gov.au/teaching-and-learning/curriculum/key-learning-areas/tas/s4-5/resources/crack-the-code
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Glossary 
Term Definition 

Aesthetic Aesthetic judgement is concerned with the visual impact or appeal of a product or environment and is 
influenced by social, emotional and demographic factors. 

Criteria for success A descriptive list of essential features against which success can be measured.  

Automate In Digital Technologies, any process of transforming and manipulating data that does not require 
user intervention. 

Design brief A concise statement clarifying a project task and defining a need or opportunity to be resolved after 
some analysis, investigation and research. It usually identifies users, criteria for success, constraints, 
available resources and timeframe for a project and may include possible consequences and impacts. 

Design process A process that typically involves investigating and defining; generating and designing; producing and 
implementing; evaluating; and management to create a designed solution.  

Design solution A product, service or environment that has been created for a specific purpose as a result of design 
thinking, design processes and production processes. 

Designing A process that typically involves investigating and defining; generating; producing and 
implementing; evaluating; and collaborating and managing to create a designed solution. 

Evaluating Measuring performance against established criteria. Estimating nature, quality, ability, extent or 
significance to make a judgement determining a value.  

Functionality Design of products, services or environments to ensure they are fit for purpose and meet the 
intended need and identified criteria for success. Criteria for success in relation to functionality are 
likely to include such things as operation, performance, safety, reliability and quality. That is, does 
the product, service or environment do what it was meant to do, or provide what it was meant to 
provide? (For example, does the torch provide light, is it easy to hold, and is it safe to use?) 

Material A substance from which a thing is or can be made. Natural (e.g. animals, food, fibre, timber, mineral) 
and fabricated (e.g. metal alloys, plastics, textiles, composites) materials. Materials are used to create 
products or environments and their structure can be manipulated by applying knowledge of their 
origins, structure, characteristics, properties and uses. 

Paddock to plate All steps in the growing, processing and preparation of food. 

Product Products are the end results of natural, human, mechanical, manufacturing, electronic or digital 
processes to meet a need or want. 

Resources In Design and Technologies, this includes technologies, energy, time, finance and human input. 

Risk management A practice of identifying potential risks in advance, analysing them and taking precautionary steps to 
reduce the risk. Risk management involves risk identification, analysis, response planning, monitoring, 
controlling and reporting. 

Technologies Materials, data, systems, components, tools and equipment used to create solutions for identified 
needs and opportunities, and the knowledge, understanding and skills used by people involved in the 
selection and use of these. 

Source: Adapted from the Australian Curriculum (ACARA) Glossary 

https://www.australiancurriculum.edu.au/f-10-curriculum/technologies/glossary/?letter=A
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Design and code an aquaponics system 

Aquaculture vs. Aquaponics 

  What Is Aquaponics?  

Aquaponics is a sustainable method of raising both aquatic animals and plants. It is popular with individuals, 
entrepreneurs, educators and governments.  Furthermore, with this type of indoor farming, you grow substantially more 
food with less water, land and labour than traditional agriculture. 
What is aquaponics? 
Aquaponics is a form of agriculture that combines raising fish in tanks (recirculating aquaculture) with soilless plant 
culture (hydroponics).  In aquaponics, the nutrient-rich water from raising fish provides a natural fertiliser for the plants 
and the plants help to purify the water for the fish.  Aquaponics can be used to sustainably raise fresh fish and 
vegetables for a family, to feed a village or to generate profit in a commercial farming venture, year ‘round, in any 
climate. 
Aquaponics is a great example of year ’round, indoor farming. It can be done anywhere, providing fresh local food that 
is free of pesticides, herbicides and chemical fertilisers. It is safe, easy and fresh! 

• Home – A home food production system can grow hundreds of kilograms of fish and all the fresh vegetables 
that a family needs. 

• School – In education applications, aquaponics is an excellent model of natural biological cycles. 
• Commercial – Commercially, aquaponics is a rapidly growing industry as entrepreneurs realize that aquaponics 

and controlled environment agriculture can provide high quality, locally-grown fresh food on a ‘year-round 
basis. Large commercial aquaponic farms are providing fresh food to grocery store chains, hospitals and 
institutions. MicroFarm Aquaponic Systems are perfect for a family or retirement business. 

Natural and Sustainable 
Aquaponics is a completely natural process that mimics all lakes, ponds, rivers and waterways on Earth. The only input 
into an aquaponics system is fish food. The fish eat the food and excrete waste, which is converted by beneficial bacteria 
to nutrients that the plants can use. In consuming these nutrients, the plants help to purify the water. You do not need 
to use herbicides or pesticides in an aquaponics system, making the fish and plants chemical free for consumption. 

Benefits of Aquaponics 
• Use 1/6th of the water to grow 8 times more food per acre compared to traditional agriculture! 
• Natural fertiliser source from fish waste. 
• No reliance on mined and manufactured fertilisers. 
• Efficient, sustainable and highly productive. 
• Produce is free of pesticides and herbicides. 
• Allows continuous production of food. 
• Produces both animal proteins and vegetable crop. 
• Sustainable integrated and cycling system. 
• Eliminating soil eliminates soil borne diseases. 
• When combined with Controlled Environment Agriculture, you can grow year ‘round in any climate 

What Can You Grow? 
The fish and plants that you select for your aquaponic system should have similar needs as far as temperature and pH. 
As a general rule, warm, fresh water fish and leafy crops, such as lettuce, greens and herbs will do the best. 
Most commercial growers raise leafy crops, but you can grow all kinds of plants in aquaponics, with the correct 
managment.  

Figure 1 Excerpt source: ‘What is aquaponics?’ Nelson Pade, USA, 2020 

https://aquaponics.com/aquaponic-systems/home-aquaponic-systems/
https://aquaponics.com/aquaponic-systems/educational-applications/
https://aquaponics.com/aquaponic-systems/commercial-systems-3/
https://aquaponics.com/aquaponic-systems/microfarm/
https://aquaponics.com/aquaponics-in-schools/aquaponics-information/#:%7E:text=Aquaponics%20is%20a%20sustainable%20method,%2C%20educators%2C%20missions%20and%20governments.&text=In%20aquaponics%2C%20the%20nutrient%2Drich,the%20water%20for%20the%20fish.
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Design situation 
Aquaponics is a system of agriculture that involves growing aquatic animals and hydroponic plants (plants 
grown without soil), in a combined or integrated system. 

Aquaponics farming systems are sustainable and environmentally friendly alternatives to conventional 
agriculture. It is an intensive farming system, with the ability to grow animals and plants at high stocking rates 
and densities in a small area.  

Aquaponic systems have many advantages including:  

• They provide year-round fresh produce 
• They recycle water  
• The system can be set up anywhere, as long as electricity and good quality water is available 
• They reduce fertiliser use  
• They reduce food miles and pollution associated with production, processing, packaging and 

transport of purchased food 
• They are easy to set up and maintain. 

Follow this link to watch ‘Murray Hallam on Gardening Australia’ investigate aquaponics. 

Aquaponics systems rely on a range of electronic components that carry out tasks. The most important 
components are the oxygenation (aeration) of water for animal survival and recirculation of water between 
plant and animal parts. Water recirculation is essential because it supplies plants with nutrients and water 
for growth and the plant component must filter the water of animal waste prior to returning it to the 
aquatic animals. See Figure 2. 

 

Figure 2 Aquaponics system 

Other electronic components useful to an aquaponics system could include automated lighting, automated 
temperature readings, checking water quality and pH, sensing water level, pumping water, automated 
animal feeding, and monitoring animal movement. The options are endless. 

https://youtu.be/wWUXoxBP0Zo
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Electronic components and devices work by using a computer program that controls what the device does. 
What if you could control what the device does? 

Think about how you can design and program electronic devices that automate and manage a range 
of functions in an aquaponics system. 

Design brief 

 

Constraints 
When designing and producing your aquaponics control system, consider and plan for the following 
limitations: 

• Use a programmable microcontroller e.g. Arduino 
• Include working inputs (sensors) and outputs (actuators) 
• Vary outputs depending on input data (branching). 

Design folio production 
Your design folio is an important communication tool for design projects. It should show the journey of 
your design projects development, from recording your first rough ideas on paper, to the final evaluation of 
your design brief solution.

Use your skills in digital technologies to design, code and produce a control technology which 
manages at least three functions in an aquaponics system. 
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1) Identifying 
and defining

•Identify the need or design opportunity
•Question and review existing ideas/solutions
•Develop evaluation criteria

2) Research and 
planning

•Research relevant equipment and processes
•Develop, test and communicate design ideas
•Develop plans to safely manage production

3) Producing and 
implementing

•Apply skills and techniques
•Manage production
•Implement and modify solutions

4) Testing and 
evaluating

•Evaluate quality and effectiveness against the evaluation criteria
•Evaluate the design and production process

The design and production process 

Throughout this unit, you will explore and learn about the design process and how to apply it in your 
design project. The folio will assist you to work through the design process. 

The design and production process: 

• Involves a sequence of organised steps which provide a solution to design needs and opportunities 
• May take a few seconds or minutes, or years depending on the complexity of the task 
• May involve one person or many people 
• May be simple or complex, depending on the task 
• Involves the designer questioning (or evaluating) throughout the process (Department of 

Education, 2018) 
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Figure 3 the design and production process. Source Department of Education, 
2018, Crack the Code 

https://education.nsw.gov.au/teaching-and-learning/curriculum/key-learning-areas/tas/s4-5/resources/crack-the-code
https://education.nsw.gov.au/teaching-and-learning/curriculum/key-learning-areas/tas/s4-5/resources/crack-the-code
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1. Identifying and defining 

Design activities 

1 Identifying and defining 
Thinking about the design brief 
Underline circle or highlight words in the design brief that give you specific information of 
instructions. 

 
 

Criteria for success 
In order to complete this project, what will you need to do? Make a list of the things you believe will 
make your project a success. Add more lines if required. 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 
  

Use your skills in digital technologies to design, code and produce a control technology which 
manages at least three functions in an aquaponics system. 
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1. Identifying and defining 

Prior knowledge 
What knowledge and skills do you already have that you could use to solve the problem or make the 
product? 
• I know _____________________________________________________________________________________________________ 

__________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________ 

• I can _______________________________________________________________________________________________________ 

__________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________ 

Probe 

What are the gaps in your knowledge? What else do you need to find out about the problem before 
you start? 
__________________________________________________________________________________________________________________ 

__________________________________________________________________________________________________________________ 

__________________________________________________________________________________________________________________ 

__________________________________________________________________________________________________________________ 

__________________________________________________________________________________________________________________ 

__________________________________________________________________________________________________________________ 

Personal goals 
What new skills and or information will you need to learn to complete this project? 

__________________________________________________________________________________________________________________ 

__________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________ 

__________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________ 

__________________________________________________________________________________________________________________ 
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1. Identifying and defining 

 

 
Question and review existing ideas and solutions 
Break into groups to complete activities 1-4. 

1. Follow these links to watch and investigate design ideas and construction methods to create 
aquaponics systems 

• Raspberry Pi Controlled IBC Aquaponics watch this YouTube clip for control system ideas 
• Internet of food: Arduino-based, urban aquaponics in Oakland (USA) watch this YouTube 

clip for ideas on Arduino controlled aquaponics systems 
• Internet of farming: Arduino based, backyard aquaponics (USA) watch this YouTube clip 

for an advanced Arduino system to get some ideas on automation 
• Developing_an_Aquaponics_System_to_Learn_sustainability_and_Social_Compromise_Skills 

read this document to learn about a similar school project at the Polytech institute in 
Portugal. 

• Arduino controlled aquaponics garden: student project read this document to investigate 
a students’ control technology aquaponics system. 

• Build an aquaponics garden with Arduino investigate a home-made and programmed 
aquaponics system. 

2. In your group brainstorm ‘digitally controlled aquaponics systems’. Ideas to think about 
include: types of automation, different sensors, and aquaponics set up, environmental 
constraints, time constraints, where the system will be housed, cost of materials, materials 
available, tools needed, expertise needed, functionality and aesthetics. 

3. Make a list of five possible functions from your group.  
4. For each concept, identify and discuss materials and expertise needed or available. 
5. In your group pick your favourite idea and pitch it to your class. 

Use this space to include pictures of aquaponics systems which have inspired you and your group.

Learning activities – Action plan 

https://youtu.be/n0BeTrUN03g
https://youtu.be/3IryIOyPfTE
https://www.youtube.com/watch?v=X2wWTadsBDA
https://www.researchgate.net/publication/289367876_Developing_an_Aquaponics_System_to_Learn_sustainability_and_Social_Compromise_Skills
https://programmingelectronics.com/arduino-controlled-aquaponics-garden-student-project/
https://makezine.com/projects/aquaponic-garden/
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1. Identifying and defining 

  

Write an action plan for producing your aquaponics control system. Your plan includes all key 
steps that you must carry out to successfully create it. For each step in your plan, consider 
and answer the following questions in your table. Add more rows if required. 

• What action must be carried out? 
• Who is responsible for the action? 
• How will it be achieved? 
• Where will this step happen? 
• When is this step due to be finished? 

Step What Who How Where When Complete 
() 

       

       

       

       

       

       

       

       

       

       

       

       

Learning activities – Action plan 
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1. Identifying and defining 

 

Throughout this unit you will have the opportunity to work in a range of environments using tools and 
equipment to build and code your aquaponics control system. 

These areas will have specific equipment risks and rules which you must follow for your own and others’ 
safety. 
Complete the following questions to identify workplace health and safety issues. 
 

1. Does your design have any risks or safety concerns? (For example, electrical equipment near 
water). List them. 
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________ 

2. How can you minimise or remove these risks? 
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________ 

3. List 5 specific tools or equipment you will use. 
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________ 

4. Identify 5 risks from using these tools. 
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 

5. Identify 5 ways to minimise these risks. 
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________ 

 

Learning activity- Safe and ethical work 
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2. Research and planning 

2 Research and planning 

 

Look at the following aquaponics system. It has a number of digitally controlled electrical components that 
need to be programmed to give it functionality. Components include: 

• two inputs (A) light sensor and (D) temperature sensor 
• three outputs (B) light, (C) buzzer, and (E) pump. 

This system needs to have processing code written to: 

1. Set up the pump to constantly water the plant grow area and oxygenate the yabbies water. 
The pump needs a 5-minute break once every 25 minutes. (Oxygen is essential for the 
yabbies so must be provided at all times. The 5-minute break for the pump prevents 
overheating). 

2. Automatically turn the light on for 10 hours every night (on for 10 hours, off 14, until the 
light sensor turns it on again). (Photosynthesis occurs in the presence of light. Turning on 
the light for 8 hours at night, increases plant growth and productivity). 

3. Automatically set off buzzer when the temperature drops below 15 °C*. Turn it off when 
greater than 15 °C*. (Extremes in temperatures affect yabby growth and production. Cold 
temperatures limit growth and production, whereas hot temperatures can kill yabbies). 
*Ideally students will select a temperature dependant on the yabby environmental 
requirements. 

 

Learning activity – Thinking about requirements in an aquaponics system 
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2. Research and planning 

In plain English, write a pseudocode and complete an IPO (Input: Processing: Output) chart for each control 
technology to give the system functionality. The first example is given to you. 

1. Set up the pump to water the plant grow area.  

Step Pseudocode 

1 Turn pump on 

2 Wait 25 minutes 

3 Turn pump off 

4 Wait 5 minutes  

5 Repeat indefinitely 

IPO chart 

 

Now it’s your turn. 

2. Automatically turn the light on for 10 hours every night. 

Step Pseudocode 

  

  

  

  

  

  

  

  

  

Input (sensors)

•None

Processing

•Turn pump on
•Wait 25 minutes
•Turn pump off
•Wait 5 minutes
•Repeat indefinitely

Outputs (actuators) 

•Pump
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2. Research and planning 

 

3. Automatically set off buzzer when the temperature drops below 15 ◦C. Turn it off when 
greater than 15 ◦C. 
 

Step Pseudocode 

  

  

  

  

  

  

  

  

  

  

  

  

 

Input (sensors) Processing Outputs (actuators) 
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2. Research and planning 

  

Input (sensors) Processing Outputs (actuators) 
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2. Research and planning 

 

Develop at least four basic control technology design concepts. These concepts must include: 

• an IPO chart 
• an end use application 

Include block diagrams if applicable in the space provided.

Aquaponics control system 1 

Design Name______________________________________  

End use application/s______________________________________ 

  

Input (sensors) Processing Outputs (actuators) 

Extension activities – electronic controlled system concepts 
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2. Research and planning 

Aquaponics control system 2 

Design Name______________________________________  

End use application/s______________________________________ 

  

Input (sensors) Processing Outputs (actuators) 
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2. Research and planning 

Aquaponics control system 3  

Design Name______________________________________  

End use application/s______________________________________ 

  

Input (sensors) Processing Outputs (actuators) 



2. Research and planning 

 

22 
 

2. Research and planning 

Aquaponics control system 4 

Design Name______________________________________  

End use application/s______________________________________ 

Input (sensors) Processing Outputs (actuators) 
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2. Research and planning 

 

Complete the table on your designs. 

Aquaponics 
control 
system  

Possible? 
Practical? (/) 

Potential for 
success (/) 

Identify the positives and negatives 

1    

2    

3    

4    

4. Ask students in your class their opinion of your ideas. The most popular system is? 
_________________________________________________________________________________________________________ 

5. List all materials, software and electrical components you will use or need for your project. 
For anything you need to buy, list an approximate cost. 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 

Learning activity – Design evaluation 
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2. Research and planning 

_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 

6. What is the total cost of your aquaponics control system? 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 

7. List tools that you will use or need to complete your project. 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 

8. Explain how your three control systems work. 
Control system 1 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
Control System 2 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
Control system 3 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
 



2. Research and planning 

 

25 
 

2. Research and planning 

 

9. On this page include a circuit sketch for your final aquaponics 
control system. Use an Integrated Development Program (IDP) with 
sketch software to help if required. For an example see Figure 4.   
Use the program to test that your code and circuit system will work 
prior to building. A helpful program could be Tinkercad. 

 

  

Figure 4 Example Tinkercad circuit 
sketch 

https://www.tinkercad.com/
https://www.tinkercad.com/
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3. Producing and implementing 

 

3. Producing and implementing 

 

Follow your action plan to create your aquaponics control technology system. Use this page to 
attach photos of your progress. 

  

Learning activity - Record your progress 
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3. Producing and implementing 

 
On this page include your code and pseudocode. Ensure the syntax is correct, so that anyone could 

use your code to replicate your control system.  

Learning activity - Record your code 
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4. Testing and evaluating 

4. Testing and evaluating 
1. List two things about this project that you are most proud of. 

_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 

2. How did your aquaponics system meet the design brief? 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 

3. Is you design functional? (Why or why not and what could you change?) 
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________ 

4. List the criteria for success that you did not meet. 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 

5. Was time management an issue with your project? Explain. 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 

6. Were there any safety issues or risks you encountered? 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 

7. What would do differently if you were to do this again? 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 

8. What did other people say about your aquaponics control system?  
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________
_______________________________________________________________________________________________________ 
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4. Testing and evaluating 

9. Overall what do you think were the best parts about your folio and final product? 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________ 

 

 

Figure 5 Cherax destructor. Source NSW DPI 
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Syllabus outcomes 

 

NSW syllabus outcomes 

Technology Mandatory 2017 Stage 4  
Outcomes Content 

Agriculture and Food Technologies 

TE4-1DP  designs, 
communicates and 
evaluates innovative ideas 
and creative solutions to 
authentic problems or 
opportunities  

TE4-2DP plans and manages 
the production of designed 
solutions  

TE4-3DP  selects and safely 
applies a broad range of 
tools, materials and 
processes in the production 
of quality projects  

TE4-5AG investigates how 
food and fibre are produced 
in managed environments  

TE4-6FO explains how the 
characteristics and 
properties of food 
determine preparation 
techniques for healthy 
eating  

TE4-10TS  explains how 
people in technology 
related professions 
contribute to society now 
and into the future TE4-
10TS  

Identifying and defining 

• investigate how food and fibre production is managed in 
environments as a system and how sustainability can be improved, 
for example: (ACTDEK032) ST  

• develop criteria to evaluate design ideas, processes and solutions, 
the functionality, aesthetics and a range of constraints, eg 
accessibility, cultural, economic, resources, safety, social, 
sustainability, technical (ACTDEP038, ACTDIP027, ACTDIP031) DT 
ST  

Researching and planning 

• design and plan a product associated with agricultural production 
(ACTDEP036) DT ST  

• investigate ideal conditions for growth and development of an 
agricultural plant or animal (ACTDEK032) ST  

Producing and implementing 

• produce and implement an agricultural project and/or produce 
nutritious food (ACTDEP039) DT  

• select, justify and use a range of appropriate tools and techniques 
in an agricultural project and/or food preparation (ACTDEK037) 
DT ST  

• identify and apply safe and ethical work practices, for example: DT  
– correct use of tools and equipment  

Testing and evaluating 

• evaluate the effectiveness and suitability of choices made during 
the development and production of the solution  

• assess the solution against the predetermined criteria  

Digital Technologies 
 

TE4-1DP designs, 
communicates and 
evaluates innovative ideas 
and creative solutions to 
authentic problems or 
opportunities  

TE4-2DP plans and manages 
the production of designed 

Identifying and defining 
• define and decompose real-world problems, taking into account 

functional requirements and a range of constraints, eg economic, 
environmental, social, technical and usability (ACTDIP027)  

• develop criteria to evaluate design ideas, processes and solutions, 
the functionality, aesthetics and a range of constraints, eg 
accessibility, cultural, economic, resources, safety, social, 
sustainability, technical (ACTDEP038, ACTDIP027, ACTDIP031) DT 
ST  
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Syllabus outcomes 

solutions  

TE4-4DP designs algorithms 
for digital solutions and 
implements them in a 
general-purpose 
programming language  

 

Researching and planning 
• design algorithms that use a range of data types, branching and 

iteration and represent them diagrammatically and in English 
(ACTDIP029) CT DT  

• design the user experience of a digital solution, generating, 
evaluating and communicating alternative ideas (ACTDEP036, 
ACTDIP028, ACTDIP032) CT DT  

 
• collect and access data from a range of sources, for example: 

(ACTDIP025)  
– using sensors to collect temperature data  

Producing and implementing  

• plan and manage projects individually and collaboratively 
(ACTDEP039)  

• implement and modify programs involving branching, iteration 
and functions in a general-purpose programming language, for 
example: (ACTDIP030) CT  

– microcontroller  
• implement a functioning user interface, for example: (ACTDIP030)  

– indicator LEDs on a microcontroller  
– website  

Testing and evaluating 

• evaluate how student solutions address defined functional 
requirements and constraints (ACTDIP031)  

• trace algorithms to predict output for a given input and to identify 
errors (ACTDIP029)  
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