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[bookmark: _Toc148102519][bookmark: _Toc233127730][bookmark: _Hlk148102359][bookmark: _Toc112681287]About this resource
[bookmark: _Toc148102520][bookmark: _Toc233127731]Purpose of resource
[bookmark: _Toc148102521]This resource is for teachers delivering or planning to deliver the AgriTech topic of the iSTEM course. The learning sequences demonstrate how a combination of outcomes can be used to develop teaching and learning activities. They also suggest a range of resources to support teachers when planning and/or teaching the topic.
[bookmark: _Toc233127732]Target audience
This resource is for teachers delivering or planning to deliver the AgriTech topic as part of the iSTEM Department Approved Elective (DAE). 
[bookmark: _Toc148102522][bookmark: _Toc233127733]When and how to use
Use this resource when designing learning activities that align with the course outcomes and content. The activities and resources can be used directly or may be adapted based on teacher judgement and knowledge of their students. Consult the course document for further details on timing of core, elective and specialised topics. When making decisions about topics, issues and/or audio-visual material, please ensure you have referred to the Controversial issues in schools policy.


[bookmark: _Toc233127734]Rationale
[bookmark: _Toc112681289]The future prosperity of NSW depends on a highly skilled, adaptable workforce prepared for the opportunities and challenges of a rapidly evolving world. Science, Technology, Engineering and Mathematics (STEM) education is at the heart of economic growth, job creation and technological advancement. The Office of the Chief Scientist highlights that STEM industries contribute significantly to Australia’s Gross Domestic Product (GDP) and are growing at a rate of 1.5 times faster than non-STEM sectors. Ensuring students develop STEM capabilities is essential to keeping NSW competitive in the global economy.
The iSTEM elective is an agile Stage 5 course designed to equip learners with the knowledge, skills and confidence to thrive in a rapidly advancing, technology-driven world. Developed in collaboration with industry, universities and government partners, iSTEM fosters critical thinking, creativity, collaboration and problem-solving skills. The course aligns with the Our Plan for NSW Public Education by ensuring students have access to high-quality, equitable learning opportunities that prepare them for meaningful post-school pathways.
The iSTEM course is regularly updated to provide hands-on, real-world experiences with emerging technologies such as 3D printing, laser cutting, augmented and virtual reality, drones, physical computing, robotics, AI and automation. Explicit teaching ensures students build foundational skills and knowledge before progressing to independent inquiries, problem-solving tasks and projects. Through structured guidance, modelling, visual supports, questioning and feedback, students develop critical thinking and apply their learning in real-world contexts.
Australia faces persistent skill shortages in STEM fields, particularly in engineering, IT and health sciences. The 2023 National Skills Priority List report underscores the urgent need to increase the number of students pursuing STEM careers. iSTEM directly addresses this challenge by inspiring students to explore STEM pathways and equipping them with future-focused skills. By fostering a passion for STEM, the course empowers young people to contribute to solving global challenges, from climate change to cybersecurity and medical advancements.
iSTEM is aligned with the broader goals of Our Plan for NSW Public Education, which emphasises the importance of high expectations, student engagement and outstanding teaching and learning. By integrating industry-aligned content, future-focused skills and innovative teaching practices, iSTEM ensures every student, regardless of their background, has the opportunity to develop the knowledge and skills needed to succeed in the workforce of tomorrow.

[bookmark: _Toc233127735]Overview
Description: AgriTech is a term used to describe innovations in agriculture related to the use of technology or systems. There are many innovations in agriculture that do not use technology but are instead focused on new practices that can be implemented to improve agricultural businesses. The purpose of AgriTech is to provide solutions to challenges or issues facing agricultural businesses through the adoption of technology and systems. These solutions should improve the productivity, efficiency and sustainability of agricultural processes, saving money and time by automating tasks and changing how we monitor and manage animals, plants and soil within the system.
This AgriTech unit is an engaging and comprehensive 10-week program designed for iSTEM Stage 5 students. Students will explore current issues facing the agriculture sector and how current and emerging technologies can be designed, constructed and evaluated to provide solutions to real-world challenges.
The central task in this unit is for students to work in small groups to engage with the engineering design process to design and build a smart greenhouse model that will use technology to monitor and respond to environmental conditions. This activity provides an opportunity for students to collaborate, think critically and apply design and technology principles to a real-world context. The unit encourages creativity and problem-solving, culminating in the communication of smart greenhouse designs and models.
Duration: this program of learning is designed to be completed over a period of approximately 10 weeks in 60 minute lesson sequences but can be adapted to suit the school context.
Explicit teaching: suggested learning intentions and success criteria are available for the lessons provided. Learning intentions and success criteria are most effective when they are contextualised to meet the needs of students in the class. The examples provided in this document are generalised to demonstrate how learning intentions and success criteria could be created.
If these lessons are adapted the learning intentions and success criteria will need to be amended in the program and accompanying PowerPoint presentation. The program follows the principles of the gradual release of responsibility, activating prior knowledge and checking for understanding at key points in the lessons.
Note: the final week of this program engages with career development opportunities in AgriTech. These opportunities could occur at varied times throughout the 10-week course. Teachers should adjust times to suit their local context, resources or organisations that can assist students in providing opportunities to engage with career development.

[bookmark: _Toc112681290][bookmark: _Toc233127736]Outcomes
A student:
ST5-1 designs and develops creative, innovative and enterprising solutions to a wide range of STEM-based problems
ST5-2 demonstrates critical thinking, creativity, problem solving, entrepreneurship and engineering design skills and decision-making techniques in a range of STEM contexts
ST5-3 applies engineering design processes to address real-world STEM-based problems
ST5-4 works independently and collaboratively to produce practical solutions to real-world scenarios
ST5-5 analyses a range of contexts and applies STEM principles and processes
ST5-6 selects and safely uses a range of technologies in the development, evaluation and presentation of solutions to STEM-based problems
ST5-7 selects and applies project management strategies when developing and evaluating STEM-based design solutions
ST5-8 uses a range of techniques and technologies to communicate design solutions and technical information for a range of audiences
ST5-9 collects, organises and interprets data sets, using appropriate mathematical and statistical methods to inform and evaluate design decisions
ST5-10 analyses and evaluates the impact of STEM on society and describes the scope and pathways into employment.
[bookmark: _Hlk168312234]Outcomes referred to in this document are from the iSTEM course document © State of New South Wales (Department of Education), 2021.

[bookmark: _Toc233127737]Navigating the resources
This section helps teachers navigate the associated assessment task and supporting PowerPoints for AgriTech. For example, the topic ‘Week 1 Lesson 1: changes in agriculture’ in the AgriTech program aligns with ‘1.1 changes in agriculture’ in slide deck 1. The supporting PowerPoint document contains student-facing information such as learning intentions and success criteria for each topic in the program.
Table 1 below lists the resource codes used in the lesson sequence and the corresponding documents they refer to, allowing teachers to quickly identify and locate each supporting resource.
Table 1 – resource cross-reference codes
	Resource code
	Document name

	AGT PPT1
	AgriTech slide deck 1

	AGT PPT2
	AgriTech slide deck 2

	AGT PPT3
	AgriTech slide deck 3

	AGT PPT4
	AgriTech slide deck 4

	AGT PPT5
	AgriTech slide deck 5

	AGT AST
	AgriTech assessment task


[bookmark: _Toc233127738]Lesson sequence and details
[bookmark: _Toc233127739]Weeks 1–2
Note: in Week 2 of this program, students are asked to start designing and building a smart greenhouse model that will use technology to monitor and respond to environmental conditions. The design project in this topic follows the engineering design process. For more information, see the engineering design process guide on the iSTEM webpage.
Table 1 – Weeks 1–2 lesson sequence and details
	[bookmark: _Toc112681291]Outcomes and content
	Teaching and learning

	Week 1 Lesson 1 – changes in agriculture
Outcome 
ST5-10
Content
Students:
outline historical perspectives since European settlement that have impacted the agricultural industry, for example:
agricultural revolutions: mechanical, chemical, Green Revolution
fertilisers, irrigation, genetically modified organisms (GMOs).
	Learning intention
We are learning:
about agriculture and agricultural changes that have occurred over time.
Success criteria
We can:
define agriculture and describe changes in agricultural practices that have occurred over time.
Teacher
Introduce agriculture and the agriculture industry.
[bookmark: _Hlk168309759][bookmark: _Hlk168309792]Present Farms and food for kids (6:42). Pause or replay the video to review key concepts and vocabulary. Identify that farms are a source of food, fibre and fuels.
Check student recall of agriculture machinery and systems (see AGT PPT1 – Lesson 1.1).
Teacher and students
Identify and describe practices, machinery and systems from the video, for example:
machinery, ploughs, tractors, seeders, sprayers, harvesters
irrigation
specialisation in livestock or crop varieties.
Teacher
Identify and describe historical changes in the agriculture industry, for example:
introduction of crops and livestock
Industrial Revolution and mechanisation
crop rotation and soil management
Green Revolution: growing high yield crop varieties and the use of pesticides and fertilisers
irrigation methods
globalisation, uniform livestock production and crop monoculture or specialisation
sustainability and organic farming.
Teacher and students
Explore the changes that have occurred in agriculture and the broad reasons why these changes occurred. Teacher demonstrates writing a response for ‘Identify a change that has occurred in agriculture and outline the benefits of this change’ (see AGT PPT1 – Lesson 1.1).
Students
Identify and describe a change that has occurred in agriculture and explain the benefits of this change.
Differentiation
During class discussion, introduce key terminology and concepts such as ‘irrigation’ or ‘harvesting’.
Use closed captions when viewing videos to assist understanding and vocabulary building.
Use visual and multimedia examples to support understanding of agriculture concepts (see AGT PPT1 – Lesson 1.1).
Provide scaffolds to assist with response structure or model a response to questions (see AGT PPT1 – Lesson 1.1).
Offer multiple modes of communication for sharing responses and receiving feedback, for example mini whiteboards, electronic sharing apps, Think-Pair-Share or notebook entries.
Evidence of learning
Students can describe agriculture as the broad practice of cultivating land and raising life forms to produce food, fibre, fuel, and other products.
Students can describe changes that have occurred in agriculture over time.
Students can create a response that articulates factor(s) contributing to changes in agricultural practices, for example:
· mechanisation helped produce greater yields with less manual labour
· the increased use of chemical fertilisers increased yields and profit from the same amount of land
· crop specialisation was a response to improved transport and the ability to trade produce globally
· sustainability and organic farming were changes in response to soil degradation.

	Week 1 Lesson 2 – challenges facing agriculture
Outcome
ST5-5
Content
Students:
outline global challenges facing the agricultural industry, for example:
food security, urbanisation, social licence
develop an understanding of the current and emerging challenges faced by agricultural businesses
describe current and emerging challenges faced by agricultural businesses, for example:
climate, water and land management, animal breeding, management and welfare, soil and land degradation issues, biosecurity, cyber security, supply chain disruption.
	Learning intention
We are learning:
about current challenges in the agricultural industry because we want to use AgriTech to help solve these problems.
Example success criteria
We can:
describe current and emerging challenges faced by an agricultural business.
Teaching and learning activities
Teacher
Introduce current challenges facing agriculture, for example:
water shortages
soil degradation
chemical fertilisers, pesticides and herbicides
carbon emissions from food transport
food security
biosecurity and the dangers of monocultures and uniform livestock production
severe weather events and changing weather patterns
sustainability and organic farming.
Check student recall of challenges facing agriculture.
Teacher and students
Create a mind map showing challenges faced by the agricultural industry.
Teacher 
Present Climate, agriculture and the challenges ahead (3:47).
Teacher and students
Identify and discuss agriculture challenges presented in the video.
Review the previous agricultural challenges mind map and add information based on new knowledge.
Teacher
Describe one challenge and specify the impact it has on the agriculture industry.
Students
Describe 2 different agricultural challenges. Select an appropriate mode of presentation, for example:
text in notebook
text or pictures on small whiteboards
electronic graphical display or cloud app.
Share descriptions with peers through Think-Pair-Share activity.
Differentiation
Use closed captions when viewing videos to assist understanding and vocabulary building.
Pause or replay video to review key concepts and vocabulary.
Evidence of learning
Students actively participate in discussion and mind mapping, demonstrating understanding of agricultural challenges.
Students can recall information from audio-visual material and identify examples of challenges facing agriculture.
Students can communicate information regarding agricultural challenges.

	Week 1 Lesson 3 – AgriTech
Outcome
ST5-10
Content
Students:
describe AgriTech systems, for example:
drones, animal sensors, satellite imagery, input sensors
investigate how data is collected with AgriTech and used by agricultural businesses to solve real-world challenges and improve decision-making, for example:
productivity, profitability, environmental outcomes, labour efficiency, animal welfare.
	Learning intention
We are learning:
about AgriTech and AgriTech systems.
Success criteria
We can:
describe AgriTech systems and give examples
identify smart greenhouses as an AgriTech example
give examples of data impacting agriculture practices.
Teaching and learning activity
Teacher
Briefly define AgriTech as innovations in agriculture that provide solutions to challenges through the use of technology or systems.
Teacher
Compare greenhouses to smart greenhouses.
Describe a greenhouse as a structure designed to create a controlled environment for growing plants.
Introduce the term ‘smart greenhouse’. Define a smart greenhouse as a greenhouse that uses technology to automate and optimise the growing environment for plants.
Present Smart farming: how robots and AI can help us with farming (from 6:40–9:25). Pause or replay video to review key concepts and vocabulary.
Teacher and students
Describe AgriTech solutions presented in the video about high tech smart greenhouses, for example:
automation to increase labour efficiency
efficient watering systems in response to water shortages
advanced systems for planting
lighting to enhance yield and profit
hardware, software and sensors to use nutrients and water efficiently and control the growing environment.
Capture concepts of AgriTech from video in a table. Explain and highlight how these smart greenhouses are an example of applied AgriTech.
Clearly link to challenges facing agriculture by completing an issue-action-impact activity (see AGT PPT1). Specify the use of data. Students share ideas.
Differentiation
Use closed captions when viewing videos to assist understanding and vocabulary building.
Pause or replay video to review key concepts and vocabulary.
Evidence of learning
Discussion and mind mapping informally assesses student background knowledge of AgriTech.
Students can recall information from audio-visual material and describe examples of AgriTech.
Students can describe how data can impact agriculture practices, for example:
· soil nutrient data can inform fertiliser use
· moisture data can alter irrigation
· crop health data initiates disease treatment
· AI and image recognition to assess crop maturity, animal welfare and automated phenotyping.

	Week 2 Lesson 1 – smart greenhouse design brief
Outcome
ST5-3
Content
Students:
design and build an AgriTech system to solve real-world problems or challenges faced by agricultural businesses
use project management and communication techniques to plan and document solutions to AgriTech projects.
	Learning intentions
We are learning to:
engage with and understand design briefs
identify and use sources of information.
Success criteria
We can:
understand a clear and concise design brief statement
use an information source to gather information about greenhouses
identify features of greenhouses.
Teaching and learning activity
Teacher
Briefly review greenhouses and smart greenhouses from the previous lesson.
Introduce design brief ‘Create a small desktop smart greenhouse that can help manage temperature and other growth conditions’.
Clarify specific design parameters, for example:
size
use of recycled materials
available materials, equipment and tools
safety guidelines
projected timelines.
Teacher and students
Students capture the design brief and constraints in their design folio or journal.
Teacher
[bookmark: _Hlk168310434]Present The secret to perfect greenhouse crops (8:02). Pause or replay video to review key concepts and vocabulary. Ask students to note features of smart greenhouses and how they influence growth of crops.
Students
Identify growth conditions in the video that greenhouses effect or control.
Teacher and students
Identify how features and materials of greenhouses can differ.
Capture initial thoughts and ideas about the design brief in the folio or journal.
Teacher
Monitor journal entries and questions from students. Provide feedback and guidance.
Note: design brief parameters need to be adjusted for specific school contexts. For safety reasons, we do not recommend attempting to heat small desktop greenhouses using electric heating elements.
Differentiation
Use closed captions when viewing videos to assist understanding and vocabulary building.
Pause or replay video to review key concepts and vocabulary.
Evidence of learning
Students can identify growth parameters that greenhouses affect or control, for example:
· temperature
· light
· ventilation
· humidity
· irrigation.
Students identify similarities and differences between different types of greenhouses.
Students capture the design brief in their folio or journal. Students can take notes about initial ideas or questions about greenhouses.

	Week 2 Lesson 2 – researching ideas
Outcome
ST5-3
Content
Students:
describe AgriTech systems, for example:
drones, animal sensors, satellite imagery, input sensors
design and build an AgriTech system to solve real-world problems or challenges faced by agricultural businesses
use project management and communication techniques to plan and document solutions to AgriTech projects.
	Learning intentions
We are learning to:
identify and use sources of information
communicate design ideas using sketches and notes.
Success criteria
We can:
use information sources to gather information about smart greenhouses
identify features of smart greenhouses.
Teaching and learning activity
Teacher
Review design brief and parameters.
Present Climate controlled greenhouse by Arduino (3:43). 
Teacher and students
Describe automated systems and materials presented in the video.
Identify peripherals, input, outputs, actuators. And effectors that would make these automated systems possible, for example:
pumps
servomotors
stepper motors
sensors.
Research potential design ideas and solutions online focussing on structures and mechanisms, for example:
Smart green house with plastic bottles
IoT smart farm with ESP 8266 and Micropython by Robology Club (2:55)
IoT smart greenhouse – automated plant monitoring and control (1:59)
Control system for greenhouse temperature (4:53) 
Tokymaker IoT greenhouse – student project (3:50).
Capture ideas regarding materials, structures and mechanisms.
Note and sketch initial ideas in your folio or journal.
Note: an example of a smart greenhouse design folio template can be found on the Engineering design process – Smart greenhouse webpage.
Differentiation
Use closed captions when viewing videos to assist understanding and vocabulary building.
Pause or replay video to review key concepts and vocabulary.
Evidence of learning
Students can identify specific automated systems that could be applied to their design, for example:
· temperature sensors
· continuous servo motor and shade
· fan
· opening roof
· clear plastic dome structure.
Engage students in rapid ideation to capture ideas and research notes.

	Week 2 Lesson 3 – brainstorming and creative thinking
Outcome
ST5-3
Content
Students:
design and build an AgriTech system to solve real-world problems or challenges faced by agricultural businesses
use project management and communication techniques to plan and document solutions to AgriTech projects.
	Learning intentions
We are learning to:
brainstorm and ideate smart greenhouse solutions
communicate design ideas using sketches and notes.
success criteria
We can:
generate ideas for our smart greenhouse designs
produce sketches and notes to capture and communicate design ideas.
Teaching and learning activity
Teacher
Outline rapid ideation and brainstorming as a creative process that generates many ideas in a short period of time.
Explore the Engineering design process – Smart greenhouse webpage and present the Brainstorm and ideation (4:29) video.
Teacher and students
Undertake rapid ideation and capture ideas on a defined medium that can be stored for later use.
Conduct further research into possible small indoor greenhouse designs.
Model and guide ideation to facilitate ideas and ask effective questions when appropriate (see templates and examples in AGT PPT1 – Lesson 2.3).
Teacher
Explain the AgriTech assessment task (see AGT AST for example assessment task).
Teacher and students
Engage with the AgriTech assessment task. 
Differentiation
Use closed captions when viewing videos to assist understanding and vocabulary building.
Pause or replay video to review key concepts and vocabulary.
Evidence of learning
Students can identify specific automated systems that could be applied to their design, for example:
· temperature sensors
· continuous servo motor and shade
· fan
· opening roof
· clear plastic dome structure.
Engage in rapid ideation to capture ideas and research notes.




[bookmark: _Toc233127740]Weeks 3–4
Note: Week 3 of this learning sequence revises student understanding of microcontrollers from STEM fundamentals. Student prior knowledge of these technologies and available microcontrollers will vary based on individual students and schools. Assess this learning sequence within the context of your school and class and adjust where appropriate. References and links are provided to help teachers build background knowledge, if required.
Table 2 – Weeks 3–4 lesson sequence and details
	Outcomes and content
	Teaching and learning

	Week 3 Lesson 1 – microcontroller boards
Outcomes
ST5-6, ST5-8
Content
Students:
utilise microcontroller technologies as an AgriTech solution for challenges or issues faced by agricultural businesses, for example:
Micro:bit, Arduino, and Raspberry Pi.
	Learning intention
We are learning to:
use coding environments to produce code that runs on a microcontroller.
Success criteria
We can:
use a coding environment to program actions on a microcontroller.
Teaching and learning activity
Teacher
Revise microcontroller technologies from the STEM fundamentals core topic.
Teacher and students
Use a selected coding environment to program microcontrollers to perform some simple tasks which may include:
blinking LEDs
reading values.
Explore the Engineering design process – Smart greenhouse webpage and present Connecting a microcontroller using Thonny (2:02) and Using a microcontroller with Thonny (1:55) (see AGT PPT2 – Lesson 3.1 for more detail).
Teacher and students
Discuss the use of microcontrollers and sensors to collect data and how this can be used in a smart greenhouse.
Teacher
Discuss how data can be interpreted by the microcontroller through programming to generate an action, for example using a microcontroller with a:
temperature or humidity sensor to control a servo and move a shade or open a vent
temperature or atmospheric sensor to control a fan.
Note: additional sensors could include:
· conductive moisture sensor to control a water pump
· light sensor to control LED strips.
Demonstrate the initial coding and electronic assembly that will be required to create a smart greenhouse, for example:
using a microcontroller, breadboard, atmospheric sensor, power source and relay to control a fan
using a microcontroller, breadboard and atmospheric sensor to control a servo motor.
Differentiation
Provide opportunities for independent coding and use of microcontrollers when students demonstrate familiarity with the coding environment.
Use closed captions when viewing videos to assist understanding and vocabulary building.
Pause or replay video to review key concepts and vocabulary.
Evidence of learning
Students use a selected coding environment to program microcontrollers to perform some simple tasks which include blinking LEDs and reading values.
Students can correctly connect the microcontroller to a computer and open the required programming software.
Students can write, upload and run code that makes the built-in LED flash as expected without errors.
Students actively participate in discussion to demonstrate knowledge of microcontrollers and hypothesise how they could be used in a smart greenhouse.

	Week 3 Lesson 2 – microcontrollers and sensors
Outcomes
ST5-6, ST5-8, ST5-9
Content
Students:
utilise microcontroller technologies as an AgriTech solution for challenges or issues faced by agricultural businesses, for example:
Micro:bit, Arduino and Raspberry Pi
interpret sensor readings to determine programmed responses, for example:
display temperature readings, send alerts, sound alarms, turn on lights, activate equipment
collect and manage data from AgriTech tools and systems.
	Learning intention
We are learning to:
use coding environments, microcontrollers and sensors.
Success criteria
We can:
use a coding environment to program a microcontroller and collect measurements with a sensor.
Teaching and learning activity
Teacher
Revise the use of microcontrollers and sensors to collect data.
Students
Recall information regarding microcontrollers and coding environments from the previous lesson.
Teacher
Demonstrate the specific coding and electronic assembly that will be required to use a sensor in a smart greenhouse (see AGT PPT2 – Lesson 3.2), for example:
using a microcontroller, breadboard and atmospheric sensor
using a microcontroller, breadboard and temperature sensor
using a microcontroller, breadboard and moisture sensor.
Note: the Engineering design process – Smart greenhouse webpage contains a Microcontroller and sensor using Thonny (3:04) video that could be used for demonstration purposes.
Teacher and students
Use the selected coding environment to program and use microcontrollers to collect data from sensors which may include:
temperature
air pressure
humidity
moisture
light.
Conduct a reflection activity focusing on coding a microcontroller and the use of a sensor.
Differentiation
Model and guide students in the connection of specific microcontrollers and sensors.
Provide opportunities for independent coding and use of microcontrollers when students demonstrate familiarity with the coding environment.
Use closed captions when viewing videos to assist understanding and vocabulary building.
Pause or replay video to review key concepts and vocabulary.
Evidence of learning
Students actively participate in revision to demonstrate knowledge of microcontrollers and coding environments.
Students use a selected coding environment to program and use microcontrollers to collect and log data from sensors.

	Week 3 Lesson 3 – microcontroller and responses
Outcomes
ST5-6, ST5-8, ST5-9
Content
Students:
utilise microcontroller technologies as an AgriTech solution for challenges or issues faced by agricultural businesses, for example:
Micro:bit, Arduino and Raspberry Pi
interpret sensor readings to determine programmed responses, for example:
display temperature readings, send alerts, sound alarms, turn on lights, activate equipment.
	Learning intention
We are learning to:
use coding environments, microcontrollers, microservos and sensor(s).
Success criteria
We can:
use a coding environment to program a microcontroller to coordinate microservo positioning based on sensor data
collect data using a microcontroller and sensor.
Teaching and learning activity
Teacher
Revise the use of microcontrollers and sensors to collect data.
Demonstrate the specific coding and electronic assembly that will be required to use a sensor to create programmed responses, for example:
using a microcontroller, breadboard, atmospheric sensor, power source and relay to control a fan
using a microcontroller, breadboard and atmospheric sensor to control a servo motor
using a microcontroller, breadboard, moisture sensor, power source and relay to control a pump.
Note: the Engineering design process – Smart greenhouse webpage contains the videos: Microcontroller, servo and sensor using Thonny (6:52) and Microcontroller, servo and sensor using Microsoft Visual Studio (6:55) that could be used for demonstration purposes.
Teacher and students
Use a selected coding environment(s) to program and use microcontrollers to activate a programmed response, which may include:
temperature operating a servo to open and close a vent or move a shade
humidity controlling a fan
moisture readings activating a pump.
Note: use alternative stimulus videos and webpages to assist with demonstrations if required, for example:
· Micro:bit automatic plant watering system (5:49)
· Plant IO basic setup (20:26)
· How to use a relay with a Raspberry Pi Pico (11:58)
· [bookmark: _Hlk168318447]How to use a servo with a Raspberry Pi Pico (11:48)
· Using a servo with the micro:bit.
Differentiation
Model and guide students in the connection of specific microcontrollers, sensors and effectors.
Provide opportunities for independent coding and use of microcontrollers when students demonstrate familiarity with the coding environment (see AGT PPT2 – Lesson 3.3 for an example extension activity).
Use closed captions when viewing videos to assist understanding and vocabulary building.
Pause or replay video to review key concepts and vocabulary.
Evidence of learning
Students actively participate in revision to demonstrate knowledge of microcontrollers, sensors and data collection.
Students use a selected coding environment to program and use microcontrollers to collect and log data from sensors. Students program a microcontroller(s) to analyse data and produce an output.

	Week 4 Lesson 1 – brainstorm and design
Outcome
ST5-2
Content
Students:
describe AgriTech systems, for example:
drones, on animal sensors, satellite imagery, input sensors.
design and build an AgriTech system to solve real-world problems or challenges faced by agricultural businesses
use project management and communication techniques to plan and document solutions to AgriTech projects
work individually and collaboratively to apply an engineering design process to complete real-world AgriTech problems or challenges faced by agricultural businesses, for example: 
climate, water, and land management – automated irrigation, managing and monitoring resources and stock
animal breeding, management, and welfare – livestock tracing, heat detection collars, virtual fences, herd or flock testing, walk over weigh systems
soil degradation issues – satellite imagery, soil tests, moisture probes, precision agronomy
biosecurity – livestock identification, databases, motion cameras.
	Learning intention
We are learning to:
communicate design ideas using sketches and notes.
Success criteria
We can:
communicate ideas for our smart greenhouse designs
produce sketches and notes to capture and communicate design ideas.
Teaching and learning activity
Teacher and students 
Review the overarching design brief ‘Create a small desktop smart greenhouse that can help manage temperature or other growth conditions’. Identify the embedding of sensors and microcontrollers into the smart greenhouse as a key success criterion. Review constraints of the challenge.
Explore the Engineering design process – Smart greenhouse webpage and view the video Design and drawing (7:10). Pause, repeat and discuss the section on concept sketches. Discuss what is shown and seek confirmation of student understanding (see AGT PPT2 – Lesson 4.1).
Review and discuss brainstorm ideas created in Week 2.
Consider designs and sketches incorporating features and electronic components, for example:
a servo-controlled vent
a servo-controlled shade structure
a fan to adjust temperature or humidity
sensor and pump for moisture control
heat sink mass under the greenhouse for warmth at night
shape and materials for transparent walls
use of recycled materials
use of premade structures, such as clear containers.
Capture ideas as concept sketches and notes.
Differentiation
Provide designs and ideas for students as a starting point if required.
Provide a scaffold or worksheets to assist with student progress, for example:
· design brief
· constraints
· success criteria
· tools
· materials
· equipment
· mind map revision questions
· prompts
· partially completed sketches.
Explore the smart greenhouse design folio on the engineering design process – Smart greenhouse webpage as an example template.
Use closed captions when viewing videos to assist understanding and vocabulary building.
Pause or replay video to review key concepts and vocabulary.
Evidence of learning
Students actively participate in discussion to communicate ideas for using microcontrollers, sensors and effectors in smart greenhouse build.
Students use selected medium to capture ideas, sketches and notes.

	Week 4 Lesson 2 – design
Outcomes
ST5-1, ST5-2, ST5-3
Content
Students:
design and build an AgriTech system to solve real-world problems or challenges faced by agricultural businesses
use project management and communication techniques to plan and document solutions to AgriTech projects.
	Learning intention
We are learning to:
communicate design ideas using sketches and notes.
Success criteria
We can:
communicate ideas for our smart greenhouse designs.
produce orthographic and concept sketches to capture and communicate design ideas.
Teaching and learning activity
Teacher
Review design brief and constraints.
Review the video Design and drawing (7:10) on the Engineering design process – Smart greenhouse webpage. Pause, repeat and discuss the section on Orthogonal drawings. Discuss what is shown and seek confirmation of student understanding.
Model the creation of orthogonal projections or drawings using templates (see AGT PPT2 – Lesson 4.2).
Students
Sketch and annotate a smart greenhouse orthographic projection. Identify materials, structures and mechanical movement in drawings.
Differentiation
Provide designs and ideas for students as a starting point if required.
Use closed captions when viewing videos to assist understanding and vocabulary building.
Pause or replay video to review key concepts and vocabulary.
Folio scaffold and grid examples for sketches can be found in the smart greenhouse design folio on the engineering design process – Smart greenhouse webpage.
Evidence of learning
Students actively participate in discussion to communicate ideas for using microcontrollers, sensors and effectors in smart greenhouse designs.
Students use a selected medium to capture ideas, sketches and notes.
Students decide on a design and complete a concept sketch or orthographic and isometric drawings.

	Week 4 Lesson 3 – design and plan
Outcomes
ST5-1, ST5-2, ST5-3
Content
Students:
design and build an AgriTech system to solve real-world problems or challenges faced by agricultural businesses
demonstrate innovation or entrepreneurial activity and communicate solutions to problems involving AgriTech
use project management and communication techniques to plan and document solutions to AgriTech projects.
	Learning intentions
We are learning to:
communicate design ideas using sketches and notes
use project management and communication techniques to plan and document design ideas.
Success criteria
We can:
produce orthographic and concept sketches to capture and communicate ideas
identify material requirements for prototyping.
Teaching and learning activity
Teacher and students
Review overarching design brief. Revise design parameters, constraints and concepts within the context of orthographic projections.
Student
Complete an orthographic projection for a design solution and complete planning process. 
Teacher and students
Consider designs and plan for prototyping. For example, students should plan materials, tools and equipment and potentially complete a requisition process defined by the school.
Differentiation
Provide designs and ideas for students as a modelled starting point if required.
Evidence of learning
Students actively participate in discussion to communicate ideas for using microcontrollers, sensors and effectors in a smart greenhouse build.
Students communicate ideas, sketches and notes.
Students decide on a design and complete a sketch and build a plan.




[bookmark: _Toc233127741]Weeks 5–6
Note: the focus of this design brief is the creation of a smart greenhouse that has the ability to log data and respond to changes in data. Due to time limitations the growth of plants in the greenhouse is not the focus of this teaching program. Consider adding the 10-week PBL extension topic or the 10-week critical problem-solving topic at this point of the AgriTech learning sequence to test the growth of plants in the smart greenhouse. 
Table 3 – Weeks 5–6 lesson sequence and details
	Outcomes and content
	Teaching and learning

	Week 5 Lesson 1 –prototype
Outcomes
ST5-4, ST5-5, ST5-6, 
ST5-7
Content
Students:
design and build an AgriTech system to solve real-world problems or challenges faced by agricultural businesses
utilise microcontroller technologies as an AgriTech solution for challenges or issues faced by agricultural businesses, for example:
micro:bit, Arduino and Raspberry Pi
utilise technologies, tools and equipment to construct components for prototyping, for example:
drills, saws, sanders, 3D printers, laser cutters, CNC machining, vacuum formers
3D printed microcontroller housings and sensor mounts
interpret sensor readings to determine programmed responses, for example:
display temperature readings, send alerts, sound alarms, turn on lights, activate equipment.
	Learning intentions
We are learning to:
use technologies, tools and equipment to construct components for prototyping
think creatively to find solutions to prototyping problems.
Success criteria
We can:
use appropriate tools to produce smart greenhouse prototypes
develop solutions to prototype problems.
Teaching and learning activity
Teacher
Review the concept of prototyping. Define prototyping as an iterative process of creating a preliminary model or models of a solution, or its parts, to test and refine its functionality, design and usability before final production (see AGT PPT3 – Lesson 5.1).
Teacher and students
Explore the Engineering design process – Smart greenhouse webpage and view the video Rapid prototype (2:03) as an example of the rapid prototyping process. Discuss the prototypes shown and extrapolate these ideas into students’ own designs.
Identify components, ideas, structures or features students could use for their prototypes.
Use design and materials to assemble prototypes.
Assist students in initial prototype fabrication and evaluation of their design using available resources, for example students could consider:
premade structures or recycled materials
adhesives or joints
placement of sensors, microcontroller, fan, servo or pump
eventual plant placement and growth height
waterproof properties of plant container
strength and durability of greenhouse.
Workshop possible solutions to identified problems in prototypes. Give constructive feedback and possible problem-solving ideas to students.
Reflect on prototyping of structures and consider how this may alter designs.
Differentiation
Identify potential prototypes students could develop and test. 
Model the prototyping process, for example demonstrate:
· the potential placement of microcontroller, sensors and effectors. Consider the humidity in the greenhouse
· cutting and joining of material using adhesive or fasteners
· the adaptation of premade structures such as clear storage boxes or large water bottles.
Use closed captions when viewing videos to assist understanding and vocabulary building.
Pause or replay video to review key concepts and vocabulary.
Evidence of learning
Students can develop solutions to prototype problems.
Students can adapt design plans based on evaluation of prototyping.
Observe students' engagement in the discussion activity and assess their understanding of prototyping and its function in the design process.
Students can identify structures and features that could be prototyped before engaging in a design build.
Students demonstrate practical skills using appropriate tools to produce smart greenhouse prototypes, for example: marking out, cutting, joining and finishing, circuit construction, soldering, assembling components, breadboarding.
Students document prototyping in design folios or workbooks.

	Week 5 Lesson 2 – prototype and iterate
Outcomes
ST5-4, ST5-5, ST5-6, 
ST5-7
Content
Students:
design and build an AgriTech system to solve real-world problems or challenges faced by agricultural businesses
utilise microcontroller technologies as an AgriTech solution for challenges or issues faced by agricultural businesses, for example:
micro:bit, Arduino and Raspberry Pi.
	Learning intentions
We are learning to:
use technologies, tools and equipment to construct components for prototyping
think creatively to find solutions to prototyping problems.
Success criteria
We can:
use appropriate tools to produce smart greenhouse prototypes, for example: marking out, cutting, joining and finishing, circuit construction, soldering, assembling components, breadboarding
develop solutions to prototype problems
adapt design plans based on evaluation of prototyping.
Teaching and learning activity
Teacher and students
Continue rapid prototyping and testing of smart greenhouse.
Workshop possible solutions to identified problems in prototypes. Give constructive feedback and possible problem-solving ideas to students.
Test prototypes and evaluate design ideas.
Reflect on prototyping of structures and consider how this may alter designs.
Differentiation
Model practical skills using appropriate tools and equipment, for example: marking out, cutting, joining and finishing, circuit construction, soldering, assembling components, breadboarding.
Evidence of learning
Students demonstrate practical skills using appropriate tools to produce smart greenhouse prototypes, for example: marking out, cutting, joining and finishing, circuit construction, soldering, assembling components, breadboarding. 
Students develop solutions to prototype problems.
Students document prototyping in design folios or workbooks.
Students adapt design plans based on evaluation of prototyping.

	Week 5 Lesson 3 –
prototype and plan
Outcomes
ST5-4, ST5-5, ST5-6, 
ST5-7
Content
Students:
design and build an AgriTech system to solve real-world problems or challenges faced by agricultural businesses
develop practical skills using appropriate tools to produce AgriTech solutions, models, prototypes or experiments, for example:
marking out, cutting, joining and finishing, circuit construction, soldering, assembling components, breadboarding.
	Learning intentions
We are learning to:
use technologies, tools and equipment to construct components for prototyping
think creatively to find solutions to prototyping problems.
Success criteria
We can:
use appropriate tools to produce smart greenhouse prototypes, for example: marking out, cutting, joining and finishing, circuit construction, soldering, assembling components, breadboarding
adapt designs and document changes based on prototyping.
Teaching and learning activity
Teacher and students
Review the design brief and build plan.
Discuss and review any potential safety issues (see Equipment safety in schools, Chemical safety in schools and TAS Statewide Staffroom for safety advice).
Explore the Engineering design process – Smart greenhouse webpage and view the video Prototype and evaluate (6:14) as an example of the prototyping and evaluation process. Discuss the prototypes and ideas illustrated and consider the impact on student projects.
Students
Use their design and prototype evaluation to plan their response to the design brief.
Teacher
Assist students in planning the fabrication of design using available resources.
Differentiation 
Use closed captions when viewing videos to assist understanding and vocabulary building.
Pause or replay video to review key concepts and vocabulary.
Model practical skills using appropriate tools and equipment, for example: marking out, cutting, joining and finishing, circuit construction, soldering, assembling components, breadboarding. 
Model specific processes, for example:
· the potential placement of microcontroller, sensors and effectors
· connection and programming of microcontrollers, sensors and effectors
· cutting and joining of material using adhesive or fasteners.
Evidence of learning
Students design and build a smart greenhouse system based on their design.
Students demonstrate practical skills using appropriate tools to produce smart greenhouse solutions, for example: marking out, cutting, joining and finishing, circuit construction, soldering, assembling components, breadboarding.
Document progress in folio, logbook or workbook.

	Week 6 Lessons 1–3 – build
Outcomes
ST5-4, ST5-5, ST5-6, 
ST5-7
Content
Students:
design and build an AgriTech system to solve real-world problems or challenges faced by agricultural businesses
develop practical skills using appropriate tools to produce AgriTech solutions, models, prototypes or experiments, for example:
marking out, cutting, joining and finishing, circuit construction, soldering, assembling components, breadboarding.
	Learning intentions
We are learning to:
use technologies, tools and equipment to construct components for prototyping
think creatively to find solutions to prototyping problems.
Success criteria
We can:
use appropriate tools to produce smart greenhouse prototypes.
Teaching and learning activity
Teacher and students
Review the design brief and build plan.
Discuss and review any potential safety issues (see Equipment safety in schools, Chemical safety in schools and TAS Statewide Staffroom for safety advice).
Students
Continue to build using design and prototype evaluation.
Teacher
Assist students in the fabrication of design using available resources.
Teacher and students
Test smart greenhouse solution against design brief criteria.
Differentiation
Model practical skills using appropriate tools and equipment, for example: marking out, cutting, joining and finishing, circuit construction, soldering, assembling components, breadboarding. 
Model specific processes, for example:
· the potential placement of microcontroller, sensors and effectors
· connection and programming of microcontrollers, sensors and effectors
· cutting and joining of material using adhesive or fasteners
· collection and logging of data.
Evidence of learning
Students design and build a smart greenhouse system based on their design.
Students demonstrate practical skills using appropriate tools to produce smart greenhouse solutions, for example: marking out, cutting, joining and finishing, circuit construction, soldering, assembling components, breadboarding.




[bookmark: _Toc233127742]Weeks 7–8
Table 4 – Weeks 7–8 lesson sequence and details
	Outcomes and content
	Teaching and learning

	Week 7 Lesson 1 – evaluation and data collection
Outcomes
ST5-8, ST5-9
Content
Students:
utilise microcontroller technologies as an AgriTech solution for challenges or issues faced by agricultural businesses, for example:
micro:bit, Arduino and Raspberry Pi
interpret sensor readings to determine programmed responses, for example:
display temperature readings, send alerts, sound alarms, turn on lights, activate equipment
collect and manage data from AgriTech tools and systems.
	Learning intention
We are learning to: 
use a coding environment, microcontrollers and sensors to collect and manage data.
Success criteria
We can: 
use a coding environment, microcontrollers and sensors to collect and manage data such as temperature or humidity.
Teaching and learning activity
Teacher
Review overarching design brief Create a small desktop smart greenhouse that manages temperature and other growth conditions.
Explain the collection of data using smart greenhouses.
Demonstrate code for creating a log file on the microcontroller in the smart greenhouse.
Explore the Engineering design process – Smart greenhouse webpage and view the video Data logging (7:30) as an example of data collection using a microcontroller (see AGT PPT4 – Lesson 7.1).
Model coding and data logging using specific examples of file type and frequency of data collection.
Demonstrate the import of logged data into a spreadsheet program, for example, import a txt file into Microsoft Excel. 
Demonstrate formatting and organisation of data into an easy-to-use structure.
Teacher and students
Trial data collection for a short period of time to verify data is logged accurately.
Import logged data into a spreadsheet program, for example, import a txt file into Microsoft Excel. Check that data collection format is easily imported and usable in a spreadsheet program.
Begin to develop and plan a test to distinguish between conditions inside a greenhouse and those outside the greenhouse over a period of time, for example:
if using a vent or fan system, compare the temperature inside the smart greenhouse with the external environment
if using a fan system, compare the humidity inside the smart greenhouse with the external environment
if using a shade system, compare the lux inside the smart greenhouse with the external environment
consider comparing a greenhouse with smart features and a greenhouse without smart features.
Plan a test for data collection considering different aspects of collection, for example:
the location of the greenhouses and environmental sensors overnight 
frequency of data collection, such as every 5 seconds or every hour
validity of test locations.
Identify that comparison tests should be collecting data from similar locations.
Conduct reflection on data collection planning. What was learned? What connections to the design brief have been made? How will this lesson impact our smart greenhouse?
Differentiation
Use closed captions when viewing videos to assist understanding and vocabulary building.
Pause or replay video to review key concepts and vocabulary.
Evidence of learning
Students engage in inquiry, test and evaluation planning.
Students use a coding environment to effectively use sensors and log data in a log file with an accessible format.
Students can trial data collection to confirm accuracy of data, storage system and validity of the test.

	Week 7 lesson 2 –
collect data
Outcomes
ST5-8, ST5-9
Content
Students:
utilise microcontroller technologies as an AgriTech solution for challenges or issues faced by agricultural businesses, for example:
micro:bit, Arduino and Raspberry Pi
collect and manage data from AgriTech tools and systems.
	Learning intentions
We are learning to:
plan and communicate a test for gathering evaluation data
use a coding environment, microcontrollers and sensors to collect and manage data.
Success criteria
We can:
plan and communicate a test for collecting valid data to determine how effectively our greenhouse maintains growth conditions
use a coding environment, microcontrollers and sensors to collect and manage data.
Teaching and learning activity
Teacher
Review data logging and purpose of planned, guided inquiry which is the evaluation of students’ design solutions.
Teacher and students
Develop and plan a test to distinguish between conditions inside a greenhouse and those outside the greenhouse over a period of time, for example:
if using a vent or fan system, compare the temperature inside the smart greenhouse with the external environment
if using a fan system, compare the humidity inside the smart greenhouse with the external environment
if using a shade system, compare the light intensity (lux) inside the smart greenhouse with the external environment.
Alternatively, consider comparing the internal temperature of a greenhouse with smart features and a greenhouse without smart features.
Plan a test for data collection considering different aspects of collection, for example:
the location of the greenhouses and environmental sensors overnight 
frequency of data collection, such as every 5 seconds or every hour.
Identify that comparison tests should be collecting data from similar locations.
Set up smart greenhouses in desired locations and begin the test. Run data collection overnight or for more than 24 hours.
Differentiation
Provide template for planning of inquiry if required.
Prepopulate planning template or model planning of inquiry process.
Joint construction of inquiry method if required.
Assist students in setting up and conducting inquiry if required.
Evidence of learning
Students can plan and communicate a valid methodology for their inquiry, for example:
· determine placement of greenhouse and data logging sensors
· consider the frequency of data collection, such as logging data at 20 minute intervals instead of every 2 seconds.
Students can implement a method for their inquiry, test and evaluation.

	Week 7 Lesson 3 –
analysing data
Outcomes
ST5-8, ST5-9
Content
Students:
apply software and statistical techniques to AgriTech data, for example:
spreadsheets, pivot tables, databases
graphically represent data
analyse and make predictions
explore database technologies that provide insights for AgriTech solutions
utilise microcontroller technologies as an AgriTech solution for challenges or issues faced by agricultural businesses, for example
micro:bit, Arduino and Raspberry Pi
collect and manage data from AgriTech tools and systems.
	Learning intentions
We are learning to:
use a coding environment, microcontrollers and sensors to collect and manage data 
analyse data using spreadsheet software
create, interpret and analyse graphical representations.
Success criteria
We can:
use a coding environment, microcontrollers and sensors to collect and manage data 
use spreadsheet software to create, interpret and analyse data and graphical representations.
Teaching and learning activity
Teacher 
Review purpose of planned test and the use of data that is collected.
Demonstrate the importing of data from microcontroller to spreadsheet program and formatting of data into a usable format.
Demonstrate the creation of graphical data representations that compare greenhouse data with environmental data, for example:
create scatter plot line graphs 
produce a box and whisker plot.
Teacher and students
Collect logged data from test.
Students use their own data set to produce graphical representations and interpret data.
Teacher provides guidance in the creation and interpretation of data sets. Explore the Engineering design process – Smart greenhouse webpage and view the video Data analysis (10:56) as an example of the data analysis process (see AGT PPT4 – Lesson 7.3).
Explore and explain the attributes of different graphical representations and interpret key features and trends, for example:
compare minimums, maximums and trends in line graphs to determine greenhouse functionality at certain times, such as peak daylight and night time.
Capture initial thoughts and reflection in a Think-Pair-Share template and activity.
Differentiation
Use closed captions when viewing videos to assist understanding and vocabulary building.
Pause or replay video to review key concepts and vocabulary.
Evidence of learning
Students can accurately use a spreadsheet program to analyse data and produce visualisations.
Students demonstrate understanding of visualisations during class discussions.
Students document their evaluation in folio, logbook or workbook.

	Week 8 Lesson 1 –
evaluate and iterate
Outcomes
ST5-9, ST5-10
Content
Students:
demonstrate innovation or entrepreneurial activity and communicate solutions to problems involving AgriTech
use project management and communication techniques to plan and document solutions to AgriTech projects.
	Learning intentions
We are learning to:
evaluate design solutions
apply iterative processes to refine design solutions.
Success criteria
We can:
use data to evaluate the performance of our greenhouses in managing temperature or other growth conditions
create and communicate possible alterations to greenhouse designs.
Teaching and learning activity
Teacher 
Review evaluation test and the use of data that is collected.
Teacher and students
Evaluate the effectiveness of greenhouses in managing temperature and other growth conditions. Consider revisions or improvements that can be made to the design.
Possible alterations to greenhouse designs could include:
changing vent size
alter servo angle or timing
move sensor
include additional mechanisms such as fans, pumps, shades or thermal mass.
Document design changes in design folio.
Differentiation
Model the documentation of the iterative process and the documentation of design adjustments if required.
Evidence of learning
Students can explore and evaluate the performance of their greenhouses and suggest possible alterations to future designs.
Students can compare their small greenhouses to mass-produced greenhouses.

	Week 8 Lesson 2 –
iterate
Outcomes
ST5-9, ST5-10
Content
Students:
develop practical skills using appropriate tools to produce AgriTech solutions, models, prototypes or experiments, for example:
marking out, cutting, joining and finishing, circuit construction, soldering, assembling components, breadboarding.
	Learning intention
We are learning to:
apply iterative processes to refine design solutions.
Success criteria
We can:
improve smart greenhouse design solutions using available material, equipment and tools.
Teaching and learning activity
Teacher and students
Review changes to design solution.
Enact alterations to greenhouse designs which could include:
changing vent size
alter servo angle or timing
moving sensor
include additional mechanisms such as fans, pumps, shades or thermal mass.
Differentiation 
Model the iterative process and the documentation of design adjustments if required.
Evidence of learning
Students demonstrate practical skills using appropriate tools to produce smart greenhouse solutions, for example: marking out, cutting, joining and finishing, circuit construction, soldering, assembling components, breadboarding.

	Week 8 Lesson 3 – communicate
Outcomes
ST5-9, ST5-10
Content
Students:
demonstrate innovation or entrepreneurial activity and communicate solutions to problems involving AgriTech
use project management and communication techniques to plan and document solutions to AgriTech projects.
	Learning intention
We are learning to:
document and communicate design solutions.
Success criteria
We can:
communicate final features of our smart greenhouse in our design folios.
Teaching and learning activity
Teacher and students
Review changes to design solution.
Document final design solution through images and sketches in design folio
Share design folio with peer and capture feedback through two stars and a thought (adapted from two stars and a wish).
Differentiation 
Scaffold for communication can be found in the smart greenhouse design folio on the Engineering design process – Smart greenhouse webpage.
Slide deck includes modelled feedback (see AGT PPT4 – Lesson 8.3).
Students could be given a choice of communication method, for example: digital folios, presentations or videos.
Evidence of learning
Students demonstrate documentation skills in finalising design folios, including capturing images or sketches of the final design.




[bookmark: _Toc233127743]Weeks 9–10
Table 5 – Weeks 9–10 lesson sequence and details
	Outcomes and content
	Teaching and learning

	Week 9 Lesson 1 – traditional agricultural methods and agricultural challenges
Outcome
ST5-5
Content
Students:
investigate traditional agricultural methods used by Aboriginal and/or Torres Strait Islander peoples, for example:
dam and well building, planting, irrigation, harvesting seeds, preserving, cultural burning, nets, fences and traps.
	Learning intentions
We are learning about:
traditional agricultural methods and innovations used by Aboriginal and/or Torres Strait Islander peoples
how traditional agricultural methods could possibly be used to address present-day agricultural challenges.
Success criteria
We can:
identify traditional agricultural methods and innovations used by Aboriginal and/or Torres Strait Islander peoples
identify possible alignment between traditional agriculture methods and present-day agricultural challenges.
Teaching and learning activity
Teacher
Revise current challenges with agriculture, for example:
water restrictions
overuse of fertilisers, pesticides and herbicides
land degradation.
Teacher and students
[bookmark: _Hlk168319346]Explore Aboriginal Food and Agriculture to identify traditional agricultural methods used by Aboriginal and/or Torres Strait Islander peoples to manage the environment and harvest food.
Teacher and students
Identify how Aboriginal methods, innovation and perspectives could be used to address present-day agricultural challenges, for example:
alternative sources of protein which may generate lower carbon emissions and require less farmland and water
diversified honey production from honey ants
land management practices that decrease land clearing and water use
kangaroo meat as a low cholesterol, low water use meat alternative.
Differentiation
Skim and scan webpages to help orient students. Demonstrate active reading, such as pre-read, read and re-reading for processing information to extract relevant information.
Evidence of learning
Students can research and identify traditional food sources.
Students can describe current agricultural issues.
Students can identify how Aboriginal perspectives and techniques could help solve current agricultural problems.

	Week 9 Lesson 2 –big data
Outcomes
ST5-9, ST5-10
Content
Students:
investigate how data is collected with AgriTech and used by agricultural businesses to solve real-world challenges and improve decision making, for example:
productivity, profitability, environmental outcomes, labour efficiency, animal welfare
critically evaluate the impact of AgriTech innovations on agricultural production, for example:
traceability and provenance using National Livestock Identification System (NLIS), blockchain.
	Learning intentions
We are learning about:
data collection and use by agricultural businesses to solve real-world challenges and improve decision making
information sources and identifying potential bias, objectivity, argumentation, authority and credibility.
Success criteria
We can:
identify how data is collected and used by agricultural businesses
identify potential bias, objectivity, argumentation, authority and credibility in sources.
Teaching and learning activity
Teacher
Revise understanding of data collection in agriculture.
Identify different types of data collected and used by agricultural businesses to solve real-world challenges and improve productivity, profitability, environmental outcomes and labour efficiency.
Teacher and students
View What is precision agriculture? (3:25). Assess the information source and identify potential bias, objectivity, argumentation, authority and credibility of the source (see AGT PPT5 – Lesson 9.2), for example:
What facts does the publisher use?
What words create positive or negative impressions?
Who is paying for the video?
Are different points of view expressed?
What is the purpose of the publication?
Is the publisher an authority in the field?
View What is precision agriculture? (4:28).
Assess the information source and identify potential bias, objectivity, argumentation, authority and credibility of the source.
Use a table to create summaries that identify the examples of precision agriculture from the videos and outline how these technologies could affect decision making, for example:
‘the yield’ product
variable rate technology
geospatial technology
share completed tables with a fellow student or with the class on mini whiteboards.
Differentiation 
Revision helps students activate prior knowledge and form connections and meaning with new knowledge.
Activities move between guided and independent practice, allowing for a gradual release of responsibility.
Joint construction of summaries assists students in identifying agricultural technologies and their impact on agricultural production.
Evaluation of information sources helps students understand factors to consider when researching new information.
Use closed captions when viewing videos to assist understanding and vocabulary building.
Pause or replay video to review key concepts and vocabulary.
Evidence of learning
Students discuss and evaluate information sources and identify potential bias, objectivity, argumentation, authority and credibility.
Students identify different types of data collected and used by agricultural businesses to solve real-world challenges and improve productivity, profitability, environmental outcomes, labour efficiency and animal welfare.

	Week 9 Lesson 3 – data use in agriculture
Outcomes
ST5-9, ST5-10
Content
Students:
investigate how data is collected with AgriTech and used by agricultural businesses to solve real-world challenges and improve decision making, for example:
productivity, profitability, environmental outcomes, labour efficiency, animal welfare
critically evaluate the impact of AgriTech innovations on agricultural production, for example:
traceability and provenance using National Livestock Identification System (NLIS), blockchain.
	Learning intentions
We are learning about:
data collection and use by agricultural businesses to solve real-world challenges and improve decision making
information sources and identifying potential bias, objectivity, argumentation, authority and credibility.
Success criteria
We can:
explain how data is collected and used by agricultural businesses
identify potential bias, objectivity, argumentation, authority and credibility in sources.
Teaching and learning activity
Teacher
Revise challenges faced by agricultural businesses as well as different types of data collected and used by agricultural businesses to improve productivity, profitability, environmental outcomes and labour efficiency.
Introduce monitoring crop health with drones (6:24). Identify the author and publisher of the video and discuss the biases they may have, if any.
Teachers and students
View monitoring crop health with drones (6:24) and use it as the source for a Think-Pair-Share activity. Pause video after certain sections to discuss technical language, for example:
spectral
autonomous
agronomist.
Instruct students to work individually then in groups of 2 to 3. Each group should create a summary of the case study on butcher paper. The summary should include:
a brief description of the technology used and data collected 
what the data analysis discovered or what the information was used for
the overall benefit of the technology or data collection.
Consider agricultural technologies explored in this lesson and in the topic. Evaluate the impact of data use in agriculture.
Work through a reflection activity (see AGT PPT5 – Lesson 9.3) to capture connections and build a segue into the next lesson on innovation and careers in AgriTech.
Differentiation
Model the use of webpages for research.
Assist students with vocabulary and technical terms.
Use closed captions when viewing videos to assist understanding and vocabulary building.
Pause or replay video to review key concepts and vocabulary.
Evidence of learning
Students conduct research and extract information from a source(s).
Students identify different types of data collected and used by agricultural businesses to solve real-world challenges and improve productivity, profitability, environmental outcomes, labour efficiency.
Students create summaries to communicate understanding of the impact of data in agriculture.
Students evaluate the impact of precision agriculture innovations on agricultural production.

	Week 10 Lesson 1 – innovation in agriculture
Outcome
ST5-10
Content
Students:
investigate the nature of work and pathways into AgriTech careers
explain the effects of innovation on current and future AgriTech careers and its contribution to agriculture.
	Learning intentions
We are learning about:
innovation in agricultural businesses
current and future AgriTech careers.
Success criteria
We can:
explain or give examples of innovation in agricultural businesses
give examples of potential AgriTech careers.
Teaching and learning activity
Teacher
Revise different types of data collected and used by agricultural businesses to improve productivity, profitability, environmental outcomes and labour efficiency, for example:
weather data such as rainfall, temperature or humidity
soil data such as nutrient and moisture levels
images of plants and fields to determine plant health
positioning information to track animal movement for grazing or biosecurity.
Teacher and students
View Robots helping farmers (5:11).
Identify and describe the innovative technologies presented in the video, for example:
using image recognition to detect weeds
using machine learning to create a response to weeds such as micro-spraying or automated physical removal
using machine learning and AI to navigate row crops
automated tracking and monitoring of livestock.
Consider the impact that technology will have on agricultural careers.
Discuss careers that would be required to create and manage smart farms. Create a list or table of the various careers, for example:
agricultural scientist
horticulturalist
robotics or mechatronic engineer
biotechnologist
software engineer
entomologist
computer network engineer.
[bookmark: _Hlk168320332]Explore careers in agriculture. Identify and begin researching different careers that are presented.
Differentiation
Use closed captions when viewing the video to assist understanding and vocabulary building.
Pause video after certain sections to discuss technical language, for example:
· ultraviolet light
· insect control
· pesticides.
Provide a scaffold for a mind mapping activity.
Skim and scan webpages to help orient students. Demonstrate active reading, such as pre-read, read and re-reading for processing of information to extract relevant information.
Create worksheets to highlight key information to gather from a career webpage.
Evidence of learning
Students discuss innovative aspects of this business.
Observe students' engagement in the mind map activity and assess their understanding of potential careers.
Students can list agriculture careers that may be of interest.

	Week 10 Lesson 2 – careers in AgriTech
Outcome
ST5-10
Content
Students:
investigate the nature of work and pathways into AgriTech careers
· engage in industry career development opportunities to gain a deeper knowledge of professions utilising AgriTech, develop skills, knowledge and understanding of authentic, real-world problem-solving, for example:
mentoring, work experience, micro-credentialing courses, excursions, incursions, industry groups, exhibitions, competitions.
	Learning intentions
We are learning about:
current and future AgriTech careers
pathways into AgriTech careers.
Success criteria
We can:
give examples of potential AgriTech careers
outline a pathway into an AgriTech career.
Teaching and learning activity
Teacher
Review previous careers lesson and careers list.
Teacher and students
Consider the video and previous lesson and build on the list that was started. Add careers that students researched. 
Discuss these careers and how they could be involved with agriculture, based on research and reflection on the AgriTech topic.
Reflect on career lists. Research pathways into careers of interest and create notes for future reflection.
Differentiation
Revision activates prior knowledge and helps create meaning and connections to new knowledge.
Model the use of webpages for research.
Assist students with vocabulary and technical terms.
Evidence of learning
Students discuss pathways for agricultural careers.
Observe students’ engagement in the research activity and assess their understanding of potential career pathways.
Students can identify career pathways in AgriTech.

	Week 10 Lesson 3 – careers in STEM and AgriTech
Outcome
ST5-10
Content
Students:
investigate the nature of work and pathways into AgriTech careers.
	Learning intentions
We are learning about:
current and future AgriTech careers
pathways into AgriTech careers.
Success criteria
We can:
give examples of potential AgriTech careers
gather career information from different sources.
Teaching and learning activity
Teacher and students
Reflect on career lists from the previous lesson. Identify pathways into these careers and create notes for future reflection.
Engage with or explore job profiles located in the ‘Careers with STEM magazines and job kits’ webpage.
Reflect on and build upon career pathways from previous lessons.
Explore possible study and career pathways and the skills that may be required to engage in the industry.
Model the reflective process to assist students (see AGT PPT 5 – Lesson 10.3).
Extension:
If possible, engage with local AgriTech industry representatives, either live or virtually, to discuss the work that they do, career opportunities in their area and different pathways into the industry.
Differentiation 
Modelling or providing a template of the reflective process may assist with the metacognitive (thinking about thinking) aspects of this task.
Evidence of learning
Students can describe career pathways in agricultural technology or STEM.
Students can reflect on careers that may be of interest to them.


[bookmark: _Toc146805877][bookmark: _Toc147481174]

[bookmark: _Toc233127744]Overall program evaluation
Collating ongoing evaluations and reflecting on the strengths and areas for development within the program creates opportunities to enhance student outcomes. The following prompts can be used to support your evaluation of the program:
· Did the program assist all students to improve in their learning?
· How could the sequencing of the program be improved?
· What did the student evaluations of the program indicate? How can these be actioned to improve the program?
· The strategies and resources that were most effective for student learning were …
· Teaching strategies and resources that would benefit from review and refinement are …
[bookmark: _Capturing_student_voice][bookmark: _Toc146805878][bookmark: _Toc147481175][bookmark: _Toc233127745]Capturing student voice when evaluating a program
Student voice is useful in the evaluation process for programs. The statements below could be useful as a starting point when asking students to provide feedback on their learning experiences. These statements are derived from some of the themes from What works best 2025 (CESE 2025) and could be useful in teacher reflection on how these themes could be incorporated into a teaching program. The statements could also prompt student reflection on their metacognitive processes while learning.
Please rate how much you agree with these statements:
My teacher had confidence that I could achieve and improve in my learning. (CESE 2025 Chapter 1: High expectations)
I had a clear idea of what I was learning and why. (CESE 2025 Chapter 2: Explicit teaching)
I used the feedback provided to improve my performance. (CESE 2025 Chapter 3: Effective feedback)
I understood the feedback on the assessment task. (CESE 2025 Chapter 3: Effective feedback)
I was able to predict the marks I achieved in the assessment tasks. (CESE 2025 Chapter 5: Assessment)
The activities in the unit prepared me for the assessment task. (CESE 2025 Chapter 5: Assessment)
I found the activities in the lessons interesting to me. (CESE 2025 Chapter 7: Wellbeing)
I made valuable contributions to the class during this unit. (CESE 2025 Chapter 7: Wellbeing)
I ask questions in class when I don’t understand yet. (CESE 2025 Chapter 7: Wellbeing)
Optional open-ended prompts:
· The moment in this unit that genuinely captured my interest was when we … because …
· When I hit a challenging idea or task, the approach that helped me move forward was …
· If a new student joined the class tomorrow, I’d tell them that the best way to get the most out of this unit is to …
· If a teacher asked me what made this unit work well for learners, I’d recommend they …
· A question that stayed with me long after the lesson ended was …
· An idea that changed or unsettled the way I usually think was …
· The moment I realised my perspective had shifted, even slightly, was when …
· If I had to name one concept from this unit that still feels worth wrestling with, it would be …

[bookmark: _Toc148102528][bookmark: _Toc233127746][bookmark: _Hlk148102399]Support and alignment
Resource evaluation and support: all curriculum resources are prepared through a rigorous process. Resources are periodically reviewed as part of our ongoing evaluation plan to ensure currency, relevance and effectiveness. For additional support or advice, or to provide feedback, contact the Teaching and Learning Curriculum team by emailing secondaryteachingandlearning@det.nsw.edu.au.
[bookmark: _Hlk148105154]Differentiation: further advice to support Aboriginal and/or Torres Strait Islander students, students learning English as an additional language or dialect (EAL/D), students with a disability and/or additional needs and high potential and gifted students can be found on the Planning programming and assessing 7–12 webpage. This includes the Inclusion and differentiation advice 7–10 webpage.
Assessment: further advice to support formative assessment is available on the Planning programming and assessing 7–12 webpage. This includes the Classroom assessment advice 7-10. For summative assessment tasks the Assessment task advice 7–10 webpage is available.
Explicit teaching: further advice to support explicit teaching is available on the Explicit teaching webpage. This includes the CESE Explicit teaching – Driving learning and engagement webpage.
Consulted with: Curriculum and Reform and subject matter experts.
[bookmark: _Hlk148105035]Alignment to system priorities and/or needs: School Excellence Policy, Our Plan for NSW Public Education.
Alignment to the School Excellence Framework: this resource supports the School Excellence Framework elements of curriculum (curriculum provision) and effective classroom practice (lesson planning, explicit teaching).
Alignment to Australian Professional Standards for Teachers: this resource supports teachers to address Proficient Teacher Standard Descriptors 3.2.2, 3.3.2.
Creation date: 1 June 2026.
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