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Farming for the 21st Century 

Overview 

Farming for the 21st Century is one of three electives offered in the NSW Agriculture Stage 6 Syllabus. 

It aims to highlight the range of developing technologies which are helping to transform agricultural 
management and production. Students have the opportunity to study a range of technologies and analyse 
their impact on agricultural industries.  

This document provides teachers and students with links to a number of resources and activities that align 
to the Farming for the 21st Century syllabus outcomes and dot points to support their learning throughout 
this elective. This supporting document has been developed as a digital resource and to access the large 
number of hyperlinks which it contains it must be used in this format.  

Past questions and sample answers  

Teachers, students and markers are able to view past HSC examinations and Sample HSC Examination 
Questions on the NSW Board of Studies, Teaching and Educational Standards website. 

Sample answers are sometimes provided with past HSC papers and provide excellent examples of how to 
address the marking guidelines for each question. It should be noted that these sample answers are not 
necessarily the very best answer, nor are they the only possible answers.

  

http://www.boardofstudies.nsw.edu.au/hsc_exams/
http://www.boardofstudies.nsw.edu.au/hsc_exams/
http://www.boardofstudies.nsw.edu.au/hsc_exams/
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HSC Verbs and Key Words 
It is integral students address the following key terms and verbs when answering questions. The following 
glossary developed by the NSW Education Standards Authority is provided to assist with the answering of 
activities throughout this booklet. 

Key Word Definition 
Account Account for: state reasons for, report on 

Give an account of; narrate a series of events or transactions 
Analyse  Identify components and the relationship between them; draw out and relate implications 
Apply  Use, utilise, employ in a particular situation 
Appreciate  Make a judgement about the value of 
Assess  Make a judgement of value, quality, outcomes, results or size 
Calculate Ascertain/determine from given facts, figures or information 
Clarify Make clear or plain 
Classify Arrange or include in classes/categories 
Compare Show how things are similar or different 
Construct Make; build; put together items or arguments 
Contrast Show how things are different or opposite 
Critically (analyse/ 
evaluate) 

Add a degree or level of accuracy depth, knowledge and understanding, logic, 
questioning, reflection and quality to (analyse/evaluate) 

Deduce Draw conclusions 
Define State meaning and identify essential qualities 
Demonstrate Show by example 
Describe Provide characteristics and features 
Discuss Identify issues and provide points for and/or against 
Distinguish Recognise or note/indicate as being distinct or different from; to note differences 

between 
Evaluate Make a judgement based on criteria; determine the value of 
Examine Inquire into 
Explain Relate cause and effect; make the relationships between things evident; provide why 

and/or how 
Extract Choose relevant and/or appropriate details 
Extrapolate Infer from what is known 
Identify Recognise and name 
Interpret Draw meaning from 
Investigate Plan, inquire into and draw conclusions about 
Justify Support an argument or conclusion 
Outline Sketch in general terms; indicate the main features of 
Predict Suggest what may happen based on available information 
Propose Put forward (for example a point of view, idea, argument, suggestion) for consideration or 

action 
Recall Present remembered ideas, facts or experiences 
Recommend Provide reasons in favour 
Recount Retell a series of events 
Summarise Express, concisely, the relevant details 

Source: NSW Education Standards Authority, 2019

http://educationstandards.nsw.edu.au/wps/portal/nesa/11-12/hsc/exam-advice-resources/glossary-keywords
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Innovation, ethics and current issues 

1. Issue relating to research and development 

 

 

Funding sources 
Agricultural research and development (R&D) aims to address priority industry needs and develop a more 
productive, profitable, competitive and sustainable agriculture industry. Funding for R&D is available 
through the public sector (government) or private sector (industry and business).  

Public funding 
R&D priorities for public funding are set out in the Industry Strategic Plans developed by industry and led 
by their Commodity Councils and the National Primary Industries Research, Development and Extension 
Framework (RD&E).  

From these Industry Plans and the RD&E Framework, Rural Research and Development Corporations (RDCs) 
and Cooperative Research Centres (CRCs) develop their strategic and operational directions. RDCs are the 
main way the Australian government and primary producers co-invest in R&D for industry and community 
benefits, while CRCs enhance research collaboration between research bodies. RDCs and CRCs contract 
research, on a project basis, to research bodies such as State Government departments, CSIRO, universities 
and private providers.  

Syllabus point 
Discuss issues related to the research and development of technologies including funding sources, 
patents, plant breeders’ rights, animal welfare, legislation and contracts. 

http://www.npirdef.org/
http://www.npirdef.org/
http://www.agriculture.gov.au/ag-farm-food/innovation/research_and_development_corporations_and_companies
http://www.pc.gov.au/inquiries/completed/rural-research/submissions/subdr218.pdf
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The Conversation article Rural Australia has innovation lessons to teach us all (2014) provides a good 
overview of RDCs and R&D funding in Australian primary industries. 

Funding for R&D can be difficult to attain as research and development proposals must align with 
appropriate strategic plan/s to be considered for public funding. Governments, university agriculture 
faculties and research institutes are all under funding pressure which also impacts on the funding available 
to R&D. 

Private funding 
Privately owned and operated enterprises, often large multi-national corporations, also undertake research 
in agricultural pursuits. R&D in this realm is often more commercially focused with the intention of 
developing adoptable products for economic gain. An example of privately funded R&D is FarmLink, a 
cooperative R&D fund which aims to give growers the power to influence research priorities and be actively 
involved in the research process.  

Private funding is often dependent on the economic viability or benefit of the research project being 
evident prior to R&D being undertaken. 

Patents 
“A patent is a right that is granted for any device, substance, method or process that is new, inventive, and 
useful. A patent is legally enforceable and gives you (the owner), exclusive rights to commercially exploit 
the invention for the life of the patent” (IP Australia, Australian Government*). Patents help protect R&D 
investment and ensure the legal and economic viability of R&D. 

The Patents section of the IP Australia, Australian Government website provides a wealth of information 
about patents including case studies which provide examples of the ways patents protect and enhance 
research and development.  

*IP Australia is the Australian Government agency that administers intellectual property (IP) rights and 
legislation relating to patents, trademarks, designs and plant breeder's rights. 

Plant breeders’ rights 
“Plant Breeder’s Rights (PBR) are used to protect new varieties of plants that are distinct, uniform and 
stable. A PBR is legally enforceable and gives you, the owner, exclusive rights to commercially use it, sell it, 
direct the production, sale and distribution of it, and receive royalties from the sale of plants.” (IP Australia, 
Australian Government). 

PBRs, like patents, protect investment in R&D by ensuring the economic value of plant breeding R&D. 

IP Australia, Australian Government, provide a range of information on Plant Breeder’s Rights on their 
website. Their FAQs section may be particularly useful to identifying how PBRs may effect and protect 
research and development. 

Animal welfare 
The Australian agriculture industry is committed to animal welfare in the production of agricultural 
commodities. This commitment extends to the welfare of animals in R&D activities. R&D which requires the 
use of animals must be rigorously planned to manage the welfare of animals. 

The Animals in Schools website provides information for schools on the keeping, use and management of 
animals in schools to satisfy animal welfare requirements.  

Australian Government Department of Agriculture and Water Resources Animal Welfare webpage provides 
a range of information and documents to support responsible animal welfare.  

 

https://theconversation.com/rural-australia-has-innovation-lessons-to-teach-us-all-24024
http://www.farmlink.com.au/partners
https://www.ipaustralia.gov.au/patents
http://www.ipaustralia.gov.au/get-the-right-ip/plant-breeders-rights/
http://nswschoolanimals.com/
http://www.agriculture.gov.au/animal/welfare
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Legislation 
Government legislation can impact on R&D and influence what is researched, how it is researched and why 
it is researched.  

Legislation directly impacts on R&D through the Primary Industries Research and Development Act, which 
makes provision for the funding and administration of R&D and marketing. Other legislative requirements 
such as those for animal welfare and intellectual property (PBRs and patents) also directly impact on R&D. 

Individual industries may also have their own R&D legislation or requirements, for example the sugar 
industry is bound by the Sugar Research and Development Services Act 2013. 

Legislation can impact on the strategic policies of the National Primary Industries Research, Development 
and Extension Framework, commodity councils, and private and public funding and research bodies. 

Contracts 
Contracts are used for formal R&D agreements between individuals, organisations and funding sources. 
These contracts will stipulate the terms of funding and details regarding the research proposal, project 
details, intellectual property/ patents, commercial rights and royalties.  

GRDC Research agreements and RIRDC research agreement contract provide good examples of R&D 
contracts or agreements between research bodies and funding sources.  

 

Funding sources 
Elizabeth Webster’s The Conversation article Rural Australia has innovation lessons to teach us 
all (2014) provides a good overview of RDCs and R&D funding in Australian primary industries. 
Article Questions: 
1. Define the acronym RDC and outline the history of RDCs in Australia. 
2. State how RDCs are funded. 
3. For every A$1 invested in research in Australia, how much can be gained over 25 years 

according to the Treasury and Department of Finance? 
4. Make a list of advantages from having an RDC in Primary Industries. 
5. List the industries that benefit most from RDCs and explain why.   
Summary Questions: 
1. Outline the ways that funding can be obtained for research and development in industry.  
2. Explain the limitations on securing funding for research and development in industry and 

the effect it can have on the development of new technology, produce and equipment.  
Patents 

Using the information above and the Patents section of the IP Australia, Australian Government 
website, answer the following questions.  
Summary Questions: 
1. Define a patent. 
2. State the three types of patents available from the Australian Government. 
3. Outline the benefits of obtaining a patent for the individual researcher/inventor.  
4. Who can apply for a patent? 
5. Explain the issues faced by inventors/researchers if they choose not to patent an 

idea/invention.  

Learning activities 

https://www.legislation.gov.au/Details/C2014C00582
https://www.legislation.gov.au/Details/C2013A00113
http://www.grdc.com.au/Apply/Research-Agreements
https://www.agrifutures.com.au/wp-content/uploads/2017/08/Research-Agreement.pdf
https://theconversation.com/rural-australia-has-innovation-lessons-to-teach-us-all-24024
https://theconversation.com/rural-australia-has-innovation-lessons-to-teach-us-all-24024
https://www.ipaustralia.gov.au/patents
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Plant breeders’ rights 
Using the information above and the Plant Breeder’s Rights section of the IP Australia, 
Australian Government website, answer the following questions.  

Summary Questions:  
1. Explain the concept of Plant Breeders Rights (PBR).  
2. List the rights gained by a breeder in registering a new variety of plant.  
3. State the name of the current legislation regulating PBR and briefly describe the protection 

this legislation provides. 
4. Discuss the potential issues for obtaining and not obtaining PBR? 
5. Identify potential social and ethical issues for the ownership of intellectual property. 

Legislation 
Use the links below, to answer the following questions: 

• Animal Research Act 1985 No 123  
• Plant Breeder’s Rights Act 1994 
• Primary Industries Research and Development Act 1989 
• Sugar Research and Development Services Act 2013. 
Summary Questions:  
1. List three pieces of legislation that impact on research and development in Australia.  
2. For ONE of the above legislations, outline the main objectives of the act. 
3. For the legislation chosen for question 2, discuss the advantages and disadvantages for 

researchers/inventors.  
4. Discuss issues related to the research and development of future primary industries 

technologies, produce or equipment in Australia. Use the scaffold to help structure your 
response. 

Issue to be discussed: 

 

 

 

 

 

 

 

Points to note: 

Statement of issue 
from your point of 
view (without 
using “I”) making 
your preferred side 
clear. Preview of 
each point. 

 

 

 

Topic sentence at 
the beginning of 
each paragraph 
followed by 
explanation and 
examples to 
illustrate point. 

 

 

 

 

Use linking words 
such as: therefore, 
because, however, 
for instance, for 
example. 

Point for: 

Elaboration and support: 

 

 

 

 

 

 

 

 

Point for: 

Elaboration and support: 

 

http://www.ipaustralia.gov.au/get-the-right-ip/plant-breeders-rights/
http://www.legislation.nsw.gov.au/#/view/act/1985/123/part1/sec2a
http://www.ipaustralia.gov.au/get-the-right-ip/plant-breeders-rights/
https://www.legislation.gov.au/Details/C2014C00582
https://www.legislation.gov.au/Details/C2013A00113
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Point against: 

Elaboration and support: 

 

 

 

 

 

 

 

 

Point against: 

Elaboration and support: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Brief summary of 
points for and 
against. 

 

 

 

 

 

 

 

 

 

Draw conclusions 
regarding support 
for or against 
issue. 

Conclusion: 

 

 

 

 

 

 

 

(Scaffold sourced from Oxford University Press website, 2016)  

http://www.oup.com.au/titles/secondary/health__and__physical_education/physical_education/new_south_wales/9780195566109/teacher_resources
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5. Complete the following past HSC questions: 
a) Outline benefits of plant breeder rights to plant breeders or growers (NESA, 2018, Q.a.i.) 

_________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________ 

b) Outline issues which need to be considered when developing a new farming technology. 
(NESA, 2017, Q.a.i.) 

_________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________ 

c) Describe the roles of patents and plant breeders’ rights in the research and development of 
new technologies (NESA, 2015, Q.a.ii.) 
________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________ 

 

https://educationstandards.nsw.edu.au/wps/wcm/connect/e69b804c-34dc-449d-976f-1941ef5d83a8/2018-hsc-agriculture.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-e69b804c-34dc-449d-976f-1941ef5d83a8-mr3bqPf
https://educationstandards.nsw.edu.au/wps/wcm/connect/bb6f5d0b-d903-4e32-8579-2d97ee4928d3/2017-hsc-agriculture.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-bb6f5d0b-d903-4e32-8579-2d97ee4928d3-lYTAyjS
https://educationstandards.nsw.edu.au/wps/wcm/connect/fc387630-4caf-40f6-980b-7a40a5f12bba/agriculture-hsc-exam-2015.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-fc387630-4caf-40f6-980b-7a40a5f12bba-lG902jk
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2. Developments in agricultural technologies   

 

 

Satellite technologies 
Satellite technologies are changing the way we communicate, collect data, perform tasks and manage 
resources. Access to more accurate information about agricultural and environmental resources are 
changing our decision making processes and enabling us to farm in a more sustainable and productive 
manner. 

A satellite to save Australia? We should have one of those. (2013). In this article Gordon Roesler, Australian 
Centre for Space Engineering, discusses the opportunities for agriculture to track soil moisture using 
satellite technologies. 

Farming by Satellite. CSIRO Livestock Industries has developed technology that uses satellite images to 
measure the amount of feed on offer in pastures and how fast it grows. 

Satellite data helps Australian ranchers meet the rising demand for meat in a changing world. (2016). NASA 
Landsat Science reports on the use of the Natural Resource Management Spatial Hub to help land 
managers make better decisions and manage climate challenges.  

GPS/GNSS for Agriculture. This publication outlines Global Satellite Navigation Systems (GNSS) and Global 
Positioning Systems (GPS) and their application to agricultural production. 

Syllabus point 
Evaluate a range of new technological developments that may assist agricultural industries including: 
satellite technologies, computer technologies, biotechnologies, electronic identification systems and 
robotics 

https://theconversation.com/a-satellite-to-save-australia-we-should-have-one-of-those-13770
http://www.pasturesfromspace.csiro.au/farm_by_satellite.pdf
http://landsat.gsfc.nasa.gov/?p=12015
https://sugarresearch.com.au/wp-content/uploads/2017/02/IS14014-GPS-and-GNSS-for-Agriculture.pdf
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Computer technologies 
Math teachers used to call on the old line “you’re not going to have a calculator with you all the time”. Not 
only do we have that calculator, we’ve also got a computer, the internet and a world of knowledge in our 
pockets. As fast as computer technologies are changing so too are the ways we use them. Agriculture is not 
only keeping up with this changing world, it’s pushing it along! 

Watch Farm Decision Platform: A DPI collaboration with Cisco- The Farm Decision Platform is a project in 
partnership between the NSW Department of Primary Industries, CISCO and Bralca Pty Ltd, a commercial 
farming operation based at Molong. The project is a connected farm trial, using remote sensors to collect 
real-time data such as walk over livestock weights, soil moisture, climate data, inventory of stock numbers 
using remote cameras, and pasture assessment captured by drones. The data is moved for analysis and 
interpretation using LoRaWAN connectivity technologies. 

RamSelect.com.au is a web-based tool designed to help farmers achieve sheep breeding objectives by 
allowing them to harness the accuracy of Australian Sheep Breeding Values (ASBVs) on sale rams.  

CSIRO Improving farming techniques by developing practical solutions for the agricultural community and 
industry. Computer technologies include remote monitoring of cattle condition, Yield Prophet and 
SoilMapp for iPad. 

iFarm farm management software shows the capability of agricultural computer software programs which 
help with the day-to-day management and record keeping of agricultural enterprises. 

Technology is changing the face of northern Australian cattle farming. (2014). Dave Swain, Central 
Queensland University and Meat & Livestock Australia, reports on the potential for EID and computer and 
software technologies to help automate livestock operations 

Telematics is changing farming for good. (2014). Jon Martindale reports on the way telematics are helping 
us access information in real time and the way this technology is changing farming.  

ELSEVIER is an international journal of computers and electronics in agriculture.  

Biotechnologies 
At its simplest, biotechnology is technology based on biology by using living organisms, or their products, 
to create new ways to improve human, animal and environmental health. Biotechnology is an exciting 
industry with many amazing breakthroughs and just as much controversy behind it. 

Plant breeding 1 YouTube playlist (NSW DoE) provides details on plant breeding biotechnologies and the 
importance of these technologies to agriculture in the future. 

Australian Biotechnology Council of Australia (ABCA) is the national coordinating organisation for the 
Australian agricultural biotechnology sector. Their website hosts a range of information and a gene 
technology information pack is available on the materials page.  

Australian Government Department of Agriculture and Water Resources. This website is a go-to for 
information on GM trials, crops and regulation frameworks.  

Male Chickens: Unnatural Selection, Landline. (2016). Caitlyn Gribbin reports on a breakthrough in gene 
marking technology which may enable the identification of gender prior to egg hatching. 

Biotechnology and cotton. (2016). Cotton Australia provide fact sheets specifically for students on 
biotechnology and cotton. 

Watch the Canadian developed Enviropig which is genetically enhanced to digest phosphorous. 
Phosphorous is contained in grains in rations and is not easily digested by conventional pigs. Conventional 
pigs excrete high amounts of phosphorous which are an environmental degradation issue.   

https://youtu.be/Wz5drwk_YnA
https://www.cisco.com/c/en_au/index.html
http://bralca.com/
http://www.sheepcrc.org.au/genetic/genetic-selection/ramselectcomau.php
http://www.csiro.au/en/Research/Farming-food/Improving-farming-techniques
https://www.appster.com.au/our-work/ifarm/
http://theconversation.com/technology-is-changing-the-face-of-northern-australian-cattle-farming-31552
http://www.telematics.com/telematics-changing-farming-good/
http://www.journals.elsevier.com/computers-and-electronics-in-agriculture/
https://www.youtube.com/playlist?list=PL4OaBCdO34bCdY4c8iMD8WWrvoOgUaliH
http://www.abca.com.au/
http://www.agriculture.gov.au/ag-farm-food/biotechnology
http://www.abc.net.au/landline/content/2016/s4427149.htm
http://cottonaustralia.com.au/cotton-classroom/fact-sheets
https://www.youtube.com/watch?v=mAfCauLF-14
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GMO rice with barley genes to reduce CO2 emissions Read this article about a Chinese trial to develop a 
genetically engineered rice strain with increased production factors and low carbon dioxide emission rates 
as compared to conventional rice varieties.  

AquaAdvantage salmon- Watch Canadian AquaBounty technologies produce GMO AquaAdvantage 
salmon. AquaAdvantage salmon have been modified using genes from the Ocean pout fish for improved 
growth rate as compared to conventional salmon. AquaAdvantage salmon were approved as safe for 
human consumption in America and Canada in 2018. 

Electronic identification systems 
Electronic Identification (EID) and Radio Frequency Identification (RFID) systems have revolutionised the 
way we identify and trace livestock and their movements. They help us to monitor and control biosecurity 
or food safety threats and have opened doors for farmers to monitor and record productivity details for 
individual animals and their herds. 

NSW DPI provide information on NLIS – National Livestock Identification System. 

Electro-com are suppliers of RFID technologies and their website provides information on these 
technologies and their potential to fully automate some farm processes.  

Technology is changing the face of northern Australian cattle farming. (2014). Dave Swain, CQ University & 
MLA, reports on the potential for EID and computer and software technologies to help automate livestock 
operations. 

How ear tags are transforming the sheep and goat industry. (2018). Victoria is the first Australian state to 
establish a biosecurity and identification trace back system for sheep and goats. It is now compulsory in 
Victoria foo every sheep and goat to be fitted with an electronic identification tag. Read this article for more 
information on the implications. 

Robotics 
Robotic technology holds the key to increased agricultural production with fewer resources. It is also 
opening the door for a whole new range of agricultural careers, where labourers and tractor drivers are 
replaced by coders and computer technologists. 

Research and development in agricultural robotics: a perspective of digital farming (2018). Read this article 
which reviews some of the latest achievements in agricultural robotics, specifically surrounding autonomous 
weed control, field scouting and harvesting.  

Dairy farming in the 21st Century YouTube playlist (NSW DoE and NSW DPI) give an extensive description of 
technological advancements in the dairy industry and specifically the FutureDairy Robotic Rotary dairy 
system. With links to information on EID, animal welfare and computer technologies these videos are useful 
to a range of Farming for the 21st Century outcomes.  

UAVs in broadacre agriculture – is there profit in pixels? (2015). Ben Boughton, Nuffield scholar, provides an 
overview of unmanned aerial vehicles (UAVs) in agriculture and their potential uses. 

Campbell’s Comeback, Landline (2015). Pip Courtney speaks with Campbell Newman and Andrew Bate of 
SwarmFarm, a company developing agricultural robots.  

Reducing labour and improving efficiency with Electronic Identification (EID) and automated drafting. 
(2015). Victorian Government Department of Agriculture has put together this informative guide to 
automated drafting systems. 

http://www.latimes.com/science/sciencenow/la-sci-sn-gmo-rice-methane-emissions-20150722-story.html
https://aquabounty.com/our-salmon/eggproductionsm/
https://www.dpi.nsw.gov.au/animals-and-livestock/nlis
http://www.electrocom.com.au/
http://theconversation.com/technology-is-changing-the-face-of-northern-australian-cattle-farming-31552
https://www.abc.net.au/news/2018-06-23/how-ear-tags-are-transforming-the-sheep-and-goat-industry/9896342
https://ntnuopen.ntnu.no/ntnu-xmlui/handle/11250/2595468
https://www.youtube.com/playlist?list=PL4OaBCdO34bCQWxby08qt00Aa3-A7htEb
https://www.grdc.com.au/Research-and-Development/GRDC-Update-Papers/2015/03/UAVs-in-broadacre-agriculture-is-there-profit-in-pixels
http://www.abc.net.au/landline/content/2015/s4316205.htm
https://www.vff.org.au/vff/Documents/Factsheet_Livestock_RFID%20for%20sheep%20management.pdf
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The world’s first robot-run farm will harvest 30,000 heads of lettuce daily (2016). Leanna Garfield, from Tech 
Insider, reports on the development of ‘The Vegetable Factory’ a vertical farming system whereby crops are 
grown indoors in controlled environments and labour is undertaken by robots, machines and technology.  

Robotics to revolutionise farming and attract young people back to agriculture says Australian Centre for 
Field Robotics at Sydney University (2015). Sarina Locke, ABC Rural, learns about the variety of careers that 
agricultural robotics is creating.  

 

Satellite technologies 
Summary Questions:  
1. List and outline a range of uses for satellite technology on farming practices in Australia. 
2. Construct a table to identify advantages and disadvantages of satellites in farm 

management practices.  
3. Explain how GPS is currently used in agriculture.  
4. Predict possible future applications of GPS and satellite technology in agriculture.  

Computer technologies 
Summary Questions:  
1. List and outline a range of uses for computer technology on farming practices in Australia. 
2. Briefly describe the advantages of using computer technologies in farm management 

practices.  
3. Compile a list of disadvantages to accessing and using computer technologies in farm 

management practices. 
4. Predict possible future applications of computer technology in agriculture.  

Biotechnologies 
Summary Questions:  
1. Define genetic engineering. 
2. List some of the genetically modified food and fibre available in the marketplace today. 
3. Outline the advantages of genetically engineering species for agricultural purposes. 
4. Using one of the articles above, outline the methods used to manipulate the genes of the 

species to create a GM organism. 
5. Discuss two concerns around the use of gene technology in agriculture. 
6. Outline how gene technologies are regulated in Australia.  

Electronic identification systems 
Read the ‘Technology is changing the face of northern Australian cattle farming’ article and 
answer the following questions: 
1. List the technologies being used by the northern Australian farmers in the article. 
2. Describe how these technologies have changed the way these farmers work their 

enterprises. 
3. Outline the advantages of these technologies for the northern Australian farmers using 

them.  
Summary Questions:  
1. Using the NLIS website link, explain the purpose of NLIS tags and tracking. 
2. Briefly describe how EID and RFID systems work in livestock. 
3. Identify the benefits of using EID and RFID technology.  

Robotics 
Watch the collection of YouTube clips Dairy farming in the 21st Century (NSW DoE and NSW DPI) 
and answer the following questions. 

1. Describe the changes to dairy farming taking place with the introduction of robotics in the 
milking shed. 

2. Predict the changes in careers that could take place if a large percentage of Australian dairy 
farms take up the use of this technology in the future.  

Learning activities 

http://www.techinsider.io/spreads-robot-farm-will-open-soon-2016-1
http://mobile.abc.net.au/news/2015-02-04/agricultural-robotics-future-jobs/6068450
http://mobile.abc.net.au/news/2015-02-04/agricultural-robotics-future-jobs/6068450
http://theconversation.com/technology-is-changing-the-face-of-northern-australian-cattle-farming-31552
https://www.youtube.com/playlist?list=PL4OaBCdO34bCQWxby08qt00Aa3-A7htEb
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Summary Questions:  
Using the links provided, answer the following questions: 
1. List and briefly explain some of the ways robotics are being used in industry across the 

world today.  
2. Outline the advantages of using robotics in agriculture and provide examples to support 

your answer. 
3. Outline some of the disadvantages of using robotics in agricultural production. 
4. Predict the changes in careers that could take place if a large percentage of industries 

moved to robotics in the future for food and fibre production. 
5. Design an idea for a robot in an industry you are interested in. Outline its use/function in 

the production or marketing process and describe the advantages of using this technology.  
6. Evaluate the impact on farm management practices of ONE recent technology that assists 

agricultural industries. Use the scaffold to help structure your response. 
Issue to be evaluated: 

 

 

 

 

 

Points to note: 
Statement of topic 
to be evaluated. 
Preview of points 
for and against 
your judgement 
(without using I”). 

 

Topic sentence at 
the beginning of 
each paragraph 
followed by 
explanation and 
examples to 
illustrate point. 

 

 

 

Points could also 
be advantages and 
disadvantages 
instead of for and 
against. 

 

 

 

 

Use linking words 
such as: therefore, 
because, however, 
for instance, for 
example, as a 
result. 

 

 

 

 

Point for: 

Elaboration and support: 

 

 

 

 

 

Point for: 

Elaboration and support: 

 

 

 

 

 

Point against: 

Elaboration and support: 

 

 

 

 

 

Point against: 

Elaboration and support: 
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Criteria used to 
make a judgement 
could be used 
during the points 
for and against the 
argument to 
illustrate these 
more clearly. 

 

 

Brief summary of 
points for and 
against. Restate 
judgement at the 
end either for OR 
against the 
argument. 

Criteria used to assess points for and against: 

 

 

 

 

 

Conclusion and judgement: 

 

 

 

 

 

 

(Scaffold sourced from Oxford University Press website, 2016) 

7. Apply your knowledge by completing these past HSC questions: 
a) Discuss recent developments in the use of robotics in agricultural production (NESA, 2018, 

Q.b)  
________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

http://www.oup.com.au/titles/secondary/health__and__physical_education/physical_education/new_south_wales/9780195566109/teacher_resources
https://educationstandards.nsw.edu.au/wps/wcm/connect/e69b804c-34dc-449d-976f-1941ef5d83a8/2018-hsc-agriculture.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-e69b804c-34dc-449d-976f-1941ef5d83a8-mr3bqPf
https://educationstandards.nsw.edu.au/wps/wcm/connect/e69b804c-34dc-449d-976f-1941ef5d83a8/2018-hsc-agriculture.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-e69b804c-34dc-449d-976f-1941ef5d83a8-mr3bqPf
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________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________ 

b) Discuss recent developments in specific satellite technologies that may assist in agricultural 
production (NESA, 2017, Q.b)  

_________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________ 

  

https://educationstandards.nsw.edu.au/wps/wcm/connect/bb6f5d0b-d903-4e32-8579-2d97ee4928d3/2017-hsc-agriculture.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-bb6f5d0b-d903-4e32-8579-2d97ee4928d3-lYTAyjS
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c) Discuss the implications for Australian agriculture of using technologies such as computers 
and/or smart devices. In your answer, include specific examples (NESA, 2015, Q.b) 

_________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________ 

  

https://educationstandards.nsw.edu.au/wps/wcm/connect/fc387630-4caf-40f6-980b-7a40a5f12bba/agriculture-hsc-exam-2015.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-fc387630-4caf-40f6-980b-7a40a5f12bba-lG902jk
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d) Explain the benefits of recent developments in biotechnology AND robotics that may assist 
agricultural production. Include examples in your answer (NESA, 2013, Q.b) 

_________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

https://educationstandards.nsw.edu.au/wps/wcm/connect/4986dfc1-44f6-4fb6-99f6-fee0d2218e8d/agriculture-hsc-exam-2013.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-4986dfc1-44f6-4fb6-99f6-fee0d2218e8d-lG9A7q4
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3. Marketing of technology developments 

 

 

Marketing 
Marketing is the action or business of promoting and selling products or services, including market 
research and advertising. Marketing is much more than large advertising campaigns and attractive logos - it 
tells a story about your business or product and gives your customers a reason to purchase from you 
instead of the competition (business.gov.au Australian Government). 

Agricultural marketing techniques are used in all aspects of agribusiness; from the small family farm to 
international companies and government agencies. Marketing is used to: 

• Achieve higher prices for produce, equipment or technologies 
• Protect from price fluctuations 
• Secure guarantees for the sale of their produce, equipment or technologies 
• Open up new markets or sales channels 
• Develop and maintain market share 
• Promote the use or consumption of produce, equipment or technologies. 

A range of marketing methods are used to promote technologies. The product or technology, target 
consumers/ market, branding, price and marketing budget all influence the range of marketing methods 
employed in marketing campaigns.  

  

Syllabus point 
Evaluate methods that companies may use to market new technological developments. 
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Marketing Topaz Rice 

Topaz rice, a new long-grain fragrant rice, was developed by NSW DPI in partnership with Rural Industries 
Research & Development Corporation (RIRDC), SunRice and Rice Research Australia Pty Ltd to suit 
Australian temperate growing conditions. The marketing of Topaz rice began long before it became 
commercially available.  

Topaz Rice was involved in market testing in Hong Kong where it was tested against competitive products 
for taste, appearance and flavour. This market testing provided the opportunity to identify strengths of the 
product, the specific market for the product and marketing methods to employ. 

Following market testing, Topaz rice was launched at Parliament House in August 2014 under the SunRice 
brand, which consumers identify as a premium brand of rice. The launch was hosted by SunRice brand 
ambassador and well known chef and author Poh Ling Yeow.  

Poh also represents the brand in SunRice commercials for Topaz rice and at sponsorship and networking 
events. Sponsorship of events such as the Taste Riverina festival provides the opportunity to tell the story 
of this new rice variety and increase brand recognition by consumers. The story of Topaz rice has also been 
told through other media channels such as the Landline story Fragrant Success, which outlined its 
development and benefit to Australian agriculture.  

Marketing methods such as those identified have helped raise the identity and consumer awareness of 
Topaz rice as a quality rice product developed in Australia for Australian conditions as well as for local and 
international consumers. 

Marketing John Deere Precision Agriculture 

John Deere is one of the most recognisable brands in the world. Their merchandise is found throughout 
the world and their marketing strategies are at the forefront of marketing design. John Deere may have 
been the original users of content marketing to help drive traffic, conversions and/or leads. Content 
marketing started for the company back in 1895 when they developed and released The Furrow, an 
educational magazine resource for their customers and farmers. The Furrow is still published today, albeit 
now in a digital version. Kate Gardiner explores John Deere’s content marketing history and strategies in 
her article The Story Behind ‘The Furrow’. 

The John Deere ‘story’, and their corresponding branding, speaks to our deepest hopes and dreams and 
creates impressive brand loyalty. Kay Plantes discusses the company’s marketing strategies in her article 
John Deere – Branding and business models at their best.   

As technologies have led to the precision agriculture phenomenon, John Deere has developed their 
Agricultural Management Solutions suite of technologies. These technologies are marketed in dealerships, 
on their website, via commercials and a range of videos, through brand ambassador Zach Johnson as well 
as featuring in The Furrow. 

Strategic marketing methods have created impressive brand awareness and customer loyalty for John 
Deere. Marketing of new technologies uses their proven recipes with a few new ingredients, such as online 
campaigns, which make use of the digital technologies.  

 

Summary Questions:  
1. For each of the words in bold, write a definition that relates to its use in the article.  
2. After reading the two marketing case studies and exploring the links available, chose 

another agricultural product or company that you feel is well marketed. Include a picture of 

Learning activities 

https://www.sunrice.com.au/
https://www.youtube.com/watch?v=AMqwcm9FUZA
http://www.tasteriverina.com.au/
http://www.tasteriverina.com.au/blog/sunrice-is-gold-from-paddock-to-plate.aspx
https://www.enhancetv.com.au/video/landline-fragrant-success/19075
https://www.deere.com.au/en_AU/regional_home.page
https://www.deere.com.au/en_AU/our_company/fans_and_visitors/publications_and_multimedia/the_furrow/the_furrow.page
https://contently.com/strategist/2013/10/03/the-story-behind-the-furrow-2/
https://www.plantescompany.com/john-deere-branding-and-business-models-at-their-best/
https://www.youtube.com/watch?v=cfkQozWrb3c
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one of its marketing campaigns or strategies. Looking at all aspects of the marketing for the 
product/company, evaluate the overall effect of the methods used.  

3. Evaluate the marketing methods which have been used to market ONE recent technology. 
Use the scaffold to help structure your response. 

Issue to be evaluated: 

 

 

 

 

 

 

Points to note:  

Statement of 
topic to be 
evaluated. 

Preview of points 
for and against 
your judgement 
(without using 
“I”). 

 

 

Topic sentence at 
the beginning of 
each paragraph 
followed by 
explanation and 
examples to 
illustrate point. 

 

 

 

Points could also 
be advantages 
and 
disadvantages 
instead of for 
and against. 

 

 

 

 

Use linking 
words such as: 
therefore, 
because, 
however, for 
instance, for 
example, as a 
result. 

 

Point for: 

Elaboration and support: 

 

 

 

 

 

 

Point for: 

Elaboration and support: 

 

 

 

 

 

 

 

Point against: 

Elaboration and support: 
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Point against: 

Elaboration and support: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Criteria used to 
make a 
judgement could 
be used during 
the points for 
and against the 
argument to 
illustrate these 
more clearly. 

 

 

Brief summary of 
points for and 
against. Restate 
judgement at the 
end either for OR 
against the 
argument. 

Criteria used to assess points for and against: 

 

 

 

 

 

 

Conclusion and judgement: 

 

 

 

 

 

  

(Scaffold sourced from Oxford University Press website, 2016) 

  

http://www.oup.com.au/titles/secondary/health__and__physical_education/physical_education/new_south_wales/9780195566109/teacher_resources
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4. Complete the following past HSC questions: 
a) Describe methods that companies use to market new technological developments in 

agricultural industries (NESA, 2017, Q.a.ii). 
_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

________________________________________________________________________________________________________

  

https://educationstandards.nsw.edu.au/wps/wcm/connect/bb6f5d0b-d903-4e32-8579-2d97ee4928d3/2017-hsc-agriculture.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-bb6f5d0b-d903-4e32-8579-2d97ee4928d3-lYTAyjS
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Managing processes in agricultural systems 

1. Reasons for adopting technologies 

 

Labour 

Many technologies support agricultural production by making it possible to produce more, using less 
labour. While technologies are changing labour dynamics on the farm they are also supporting the 
development of a new and exciting range of careers in agriculture.  

On the other hand, increased labour training to effectively use technologies may impede their uptake. In 
developing countries where the cost of labour remains low it may not be economically viable to implement 
expensive technologies. 

Access to information 

Technologies are providing access to immense amounts of data and information on crop, livestock, soil, 
water, machinery and environmental conditions.  

Syllabus point 
Explain the reason for adopting technologies in agriculture. 
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People may choose to adopt technologies because data collection can assist primary producers, agriculture 
professionals and researchers, to understand their production performance and limitations, and make 
decisions to enhance productivity and sustainability that best utilise the resources available to them.  

However the excessive data and information that may be gathered can overwhelm users and obstruct their 
uptake of the technology. 

Animal identification 

Electronic identification (EID) and radio frequency identification (RFID) technologies make it possible to 
clearly identify individual animals. Improved animal identification technology combined with ICT gives users 
the ability to monitor individual animal production and automate some production operations.  

While EID/RFID tags are a requirement of the National Livestock Identification System (NLIS) the costs of 
establishing and maintaining EID/RFID systems on farm can impact on the uptake of these technologies. 
Additionally the physical layout of a property or yards can impact on the practicality and use of these 
technologies on-farm. 

Use of inputs such as water and chemicals 

Technologies can significantly influence on-farm inputs. Some technologies, such as precision and 
automated weed control, which detects and sprays only weeds, can reduce chemical inputs dramatically. 
Similarly, new strains of cotton can be grown with less water thereby decreasing the water inputs required. 
Reduced inputs can reduce expenditure and make production more sustainable and profitable.  

Although many technologies reduce inputs some may increase other inputs, for example the FutureDairy 
Robotic Rotary dairy system can increase electricity inputs as it is required to run 24 hours per day which 
can be a significant drawback of the technology.  

Record keeping 

Farmers have historically had a notebook in their pocket in which to record important information as it 
comes to hand. The issue with this was the loss of information when that notebook fell in the dam or was 
lost in the paddock. The technological revolution has changed the way farmers record information and 
maintain their records. A number of apps and software programs are now available which allow producers 
to record and share information quickly and easily with the backup potential of cloud storage and access 
from multiple devices.  

Computer literacy is required for the uptake of many record keeping technologies and this may impact on 
their adoption. Another obstruction to adoption of record keeping technologies can be the software, 
hardware and internet requirements to use them.  

 

1. Explain the reasons for adopting ONE recent technology. Use the scaffold to help structure 
your response. 

Learning activities 
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Topic to be explained: 

 

 

 

 

 

 

 

Points to note:  

Statement of 
topic. Preview of 
causes and effects. 

 

 

 

 

 

Topic sentence at 
the beginning of 
each point on 
causes followed by 
explanation and 
examples to 
illustrate each 
cause 

 

Topic sentence at 
the beginning of 
each point on 
effects followed by 
explanation and 
examples to 
illustrate the link 
to cause. 

 

 

 

 

 

 

 

 

 

Use linking words 
between each 
point (such as: 
therefore, thus, as 
a result, leading 
to), to illustrate 
the relationship. 

 

 

 

 

Causes and effects 

Cause 

Elaboration and support: 

 

 

 

 

Effect 

Elaboration and support: 

 

 

 

 

 

 

Relationship 

 

 

 

 

 

Causes and effects 

Cause 

Elaboration and support: 
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Effect 

Elaboration and support: 

 

 

 

 

 

 

 

 

 

Topic sentence 
that shows the 
direct link between 
cause and effect. 
Examples essential 
to further show 
the link. 

 

 

 

 

The why and/or 
how can be 
illustrated within 
the previous 
paragraphs or 
separately at the 
end. 

Relationship 

 

 

 

 

 

 

 

Why and/or how causes relate to effects 

 

 

 

 

 

 

 

(Scaffold sourced from Oxford University Press website, 2016) 

2. Apply your understanding by completing these past HSC Agriculture questions. 
a) Describe benefits to a farmer of adopting new agricultural technologies (NESA, 2018, 

Qa.ii.). 
_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________ 

http://www.oup.com.au/titles/secondary/health__and__physical_education/physical_education/new_south_wales/9780195566109/teacher_resources
https://educationstandards.nsw.edu.au/wps/wcm/connect/e69b804c-34dc-449d-976f-1941ef5d83a8/2018-hsc-agriculture.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-e69b804c-34dc-449d-976f-1941ef5d83a8-mr3bqPf
https://educationstandards.nsw.edu.au/wps/wcm/connect/e69b804c-34dc-449d-976f-1941ef5d83a8/2018-hsc-agriculture.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-e69b804c-34dc-449d-976f-1941ef5d83a8-mr3bqPf
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b) Propose reasons why a newly developed agricultural technology may 4 NOT be widely 
adopted (NESA, 2011, Q. a.ii) 
________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________ 

c) Describe a new technological development in agriculture, the effect this technology has on 
agricultural production, and issues related to its application (NESA, 2014, Q.b). 

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________ 

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________ 

 
 
 

 

https://educationstandards.nsw.edu.au/wps/wcm/connect/c17bfd66-d091-4289-a41d-70361396f13a/agriculture-hsc-exam-2011.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-c17bfd66-d091-4289-a41d-70361396f13a-lG9Ecll
https://educationstandards.nsw.edu.au/wps/wcm/connect/a31e58b2-c3e2-4855-ba39-eebceb259919/agriculture-hsc-exam-2014.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-a31e58b2-c3e2-4855-ba39-eebceb259919-lG9zjbR
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2. Adopting a technological development 

 

 

 

A large number of technologies have been identified throughout this resource. Select one of those 
technologies, or one of your choice, for your students to learn about. Examples of technologies to study 
include:  

• Radio-frequency identification and/or electronic identification systems 
• Satellite technologies 
• Computer technologies 
• Robotics 
• Biotechnologies 

Reinforce your students learning by providing a practical experience with agricultural technology, by 
organising a class visit from someone who uses the technology or provide time for students to conduct 
independent research into a technology of their choice.  

Syllabus point 
For ONE recent technological development:  

• Explain the reasons for the development of the technology 
• Outline the historical development of the technology 
• Describe in detail the technological development 
• Evaluate the impacts of the technological development in terms of: economic, environmental, 

social, legal and managerial factors. 

Learning activities 
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Summary Questions:  
1. Outline the reasons for the introduction of your technology. 
2. Describe the operation of your technology. 
3. Construct a table that summarises the advantages and disadvantages of your technology. 
4. Evaluate the impact of your technology. In your answer consider economic, environmental, 

social, legal and managerial factors. 
5. Outline three other technologies that might be incorporated into a farming operation that 

uses your technology.  
 

The following sample answers have been provided as a guide only. Individual answers will vary and reflect 
your choice of technology and learning. 
Adopting robotic milking systems – sample answers: 
1. Outline reasons for the introduction of robotic milking systems in Australia. 
The principal reason for the introduction of robotic milking systems has been the high cost of labour in 
Australia. The use of computer-controlled robotic milking machines allows higher milk output per unit of 
labour to be achieved than is possible with conventional hand operated milking systems. This brought 
about by the ability of robotic milking systems to milk cows more than twice each day, hence maximising 
their milk production each day.  
2. Describe the operation of a robotic milking system. 
All cows in the herd are fitted with computer readers that allow them to be individually identified. They 
move voluntarily onto a stationary robotic milking station or enter a rotating milking platform with a 
number of robotic stations. Computer controlled robotic arms wash the teats, attach the milking cups, 
remove them individually when milk flow ceases and then apply iodine to the teats before the cow leaves 
the platform. During milking the milk is analysed. Cows showing any symptoms of infection are directed 
into a holding pen so that they can be given attention by the operator at a later time. Those whose milk 
shows no abnormalities are directed back to fresh pasture after receiving an allocation of supplementary 
feed according to their stage of lactation and milk output. Cows are free to enter the milking facility several 
times each day. 
Farm managers are notified of any malfunctions in the robotic milking system via messages sent from the 
computers controlling the system to a smartphone. 
3. Construct a table that summarises the advantages and disadvantages of robotic milking systems when 
compared to conventional ones such as a herringbone system. 

Advantages Disadvantages 
• They allow higher yield per cow to be achieved via more 

frequent milking 
• They give farmers more time to concentrate on other aspects 

of cattle management such as pasture production and herd 
health 

• They reduce the need for dairy farmers to begin work very 
early each day 

• Farmers can receive immediate feedback about the 
performance of individual cows 

• Data collection from individual cows is much easier 

• They are very expensive to 
construct and install 

4. Evaluate the impact of robotic milking systems. In your answer consider, economic, environmental, social, 
legal and managerial factors. 

Managerial factors: 
• Allows farmers to spend more time attending to other aspects of farm management such as 

pasture production, pest and disease control, financial management, reproductive management 
and environmental management 

• Large amounts of data are relatively easy to collect in a robotic milking system 
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Economic factors: 
• May (but not necessarily) improve profit margins by increasing output per cow and per unit of 

labour 
• Reduce reliance on labour (which may be difficult to source) 
• May allow an increase in the scale of the farming operation 

Social factors: 
• Reduces the need for very early starts and late finishes to the working day 
• May give farmers more family and leisure time ie. Lifestyle changes possible 

Environmental factors: 
• No direct environmental impacts but some potential for small environmental gains due to 

improved management of the farm as a whole 

Legal factors: 
• Robotic milking systems must be designed so that they can meet legal requirements associated 

with animal welfare, workplace health and safety and human health 

5. Outline three computer-related technologies that might be incorporated into a farming operation that uses 
robotic milking. 

Electronic identification 
A range of devices that incorporate electronic numbering systems (such as collars and ear tags) are 
available to dairy farmers to identify individual cows in their herds. A computer transponder reads the 
numbers and identifies the cow as she passes by it. These devices are essential for the operation of a 
robotic milking system. For example, they are required to determine if the cow is ready to be milked again, 
to direct cows through appropriate “smart gates” and for the on-farm monitoring of their milk output and 
quality. Health and reproductive data can also be attached to these computer records. 

Electronic identification allows farmers to collate data about their animals and to use this to make well 
informed decisions about the management of individual cows and the herd as a whole. 

Electronic pasture monitoring 
Devices which measure pasture height can be attached directly to a quad bike, or towed behind one. When 
driven over a pasture they take a series of measurements of the pasture height. These are then converted 
into an estimate of pasture availability expressed in units of kilogram per hectare of dry matter. 

The use of these devices allows farmers to more accurately determine stocking rates so as to help maximise 
the efficiency of pasture usage. Pasture growth rates can also be estimated, thus assisting in the planning of 
grazing management. 

Computerised feed allocation 
Computerised feed allocation systems allow concentrate feeds to be delivered to cows on an individual 
basis, either while in the milking bail in conventional dairy systems or while in the designated feeding area 
in robotic milking systems. A computer reader identifies the cow via her electronic identification device and 
the feeding device delivers a set amount of food to that cow by placing it in a trough in front of her. The 
amount delivered is set by the farm manager based on the cow’s genetics, age, stage of lactation and body 
condition.  

Feeding cows concentrates individually using this technique, allows farmers to utilise the feed more 
efficiently than with “flat-rate” feeding. It may also lead to increased total milk output from the herd, 
improved reproductive performance and reduced herd health problems.  
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6. Apply your understanding by completing this past HSC Agriculture question. 
  (NESA 2014 HSC Agriculture Q30.b) 

Describe a new technological development in agriculture, the effect this technology has on 
agricultural production, and issues related to its application. 

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________ 

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________ 

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________ 

https://educationstandards.nsw.edu.au/wps/portal/nesa/resource-finder/hsc-exam-papers/2014/agriculture-2014-hsc-exam-pack
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________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________ 
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7. Explain the benefits of recent developments in biotechnology AND robotics that may assist 
agricultural production. Include examples in your answer. (NESA 2013 HSC Agriculture 
Q30.b) 
________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________ 

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________ 

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________ 

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

https://educationstandards.nsw.edu.au/wps/portal/nesa/resource-finder/hsc-exam-papers/2013/agriculture-2013-hsc-exam-pack
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________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________ 
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Research methodology and presentation of research 

1. Research into technological developments 

 

Selecting and analysing a research study 
There are a number of research studies available on technological developments; however it is important 
you select a published research study focused on a recent agricultural technology. As a general rule of 
thumb, if the technology is established and/or commonly used in production it is probably too old to study. 
To enhance learning and engagement select a research study related to your local context or students 
interests. 

Analysis of a research study includes identifying the components of the study and relationships between 
components. Focus questions, such as the following may help with analysis of a research study: 

• Who is the author and what are their qualifications? 
• What is the problem they are solving or the goal of the research?  
• What is their approach/methodology to solving the problem?  
• What are the benefits and limitations to their approach/methodology?  
• How did the author collect and analyse their results? 
• What conclusions did they make from their results?  
• What application/useful benefit do the researchers/you see for this work? 

Amanda Graham suggests techniques to help understand and analyse research studies in her article A 
Guide to Reading and Analysing Academic Articles. 

Sample research studies 

Automated monitoring of dairy cow body condition, mobility and weight using a single 3D video capture 
device (2018).  This paper describes the use of a low- cost automated system for the unobtrusive and 
continuous condition monitoring of dairy cattle. The sensors simultaneously measure weight, body 
condition and check for lameness. 

Multispectral, aerial disease detection for myrtle rust (Austropuccinia psidi) on a lemon myrtle plantation, 
(2019). This paper follows the use and accuracy of using multispectral imaging in unmanned aerial systems 
(UAS) to identify myrtle rust in lemon myrtles in New South Wales. 

Exploring robots and UAV’s as phenotyping tools in plant breeding (2017). This study investigates the use 
of UAV robots and drones as flexible survey solutions to analyse plant phenotypes. 

Syllabus point 
Analyse a research study of the development and/or implementation of ONE recent agricultural 
technology in terms of:  
• Design of the study 
• Methodology of the study 
• Collection of data for the study 
• Presentation of data 
• Analysis of the data 
• Conclusions and recommendations.  
 

https://www.uni.edu/unialc/sites/default/files/reading_analyzing_academic_articles.pdf
https://www.uni.edu/unialc/sites/default/files/reading_analyzing_academic_articles.pdf
https://www.sciencedirect.com/science/article/pii/S016636151730475X
https://www.sciencedirect.com/science/article/pii/S016636151730475X
https://www.mdpi.com/2504-446X/3/1/25/pdf
https://www.sciencedirect.com/science/article/pii/S2405896317321882
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Technical efficiency and implementation costs of sheep identification system (2017). This paper investigates 
the efficiency and convenience of sheep identification system and implementation costs; comparing a 
manual system to an electronic system. 

Rumination and activity levels as predictors of calving for dairy cows (2015). This research study aims to 
determine the rumination profiles and activity levels of pasture-based dairy cows around calving and use 
this information to predict the day of calving. The authors monitored 27 cows under experimental 
conditions to assess the correlation of rumination profiles and activity levels to calving.  

 

Analysing a research article template  

Abstract  

The abstract is a summary of the entire article. It contains all the key points that you need to 
know to understand the work performed. You should still have questions after reading the 
abstract, but it should be enough information to help you understand the article as a whole. In 
your article:  

What was studied? 

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 

Which agency conducted this research? 

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 

How was this research conducted? (Basic outline) 

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 

What was determined by this research? (Final conclusions of the researchers) 

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 

Learning activities 

https://www.researchgate.net/publication/319947229_Technical_efficiency_and_implementation_costs_of_sheep_identification_system
https://www.cambridge.org/core/journals/animal/article/rumination-and-activity-levels-as-predictors-of-calving-for-dairy-cows/2AF9BBF13FDD1817D3299BA2CC122F58
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The Introduction  

An introduction usually begins with background information which is obtained by credible 
sources outside of the research conducted in the experiment. It aims to give a basis for the 
experiment being conducted.  

What are key pieces of information provided by the researchers in their introduction? 

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 

Following the background information the article will address the aim of the experiment (the 
question the researchers are trying to answer), the hypothesis (predicted outcome) and a 
rationale (evidence they have researched to support their hypothesis).  

Aim - What is the research question addressed by this research? 

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 

What is the hypothesis? 

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 

What is the rationale? 

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 

Method 
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This section provides detailed information about how the experiment was conducted. 

Briefly summarise how the researchers conducted the experiment: 

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 

Identify how the researchers carried out experimental design in terms of: 

• Standardisation: 

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 

• Replication: 

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 
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Randomisation: 

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 

• Control: 

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

Results  

The results section lists the raw data collected and trends analysed, usually in graphs. This 
section may refer to data collected as being ‘significant’. ‘Significant’ means the data collected 
was statistically different to the controls within the experiment, “no significant difference’ 
means data was statistically the same as the controls or not a big enough difference to have an 
impact on the outcome. 

Summarise the results here. What key pieces of information did the researchers collect? List them all: 

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 
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Discussion (and Conclusion)  

This is the most important section of the research article. It will state whether or not the 
hypothesis was supported by the data. It will conclude with the implications of the researcher’s 
work, if it will have an effect on the industry and describe where research would need to 
continue to advance or improve this technology. 

Did the data collected support the author’s hypothesis? Explain: 

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 

What impact do the authors think their work will have on their respective field? In other words, how do 
they think their work will affect the advancement of their field? 

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 

What do the authors believe will be the next step in this work? 

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 

How could the experimental design have been improved? Explain: 

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 
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8. Apply your understanding by completing these past HSC Agriculture questions. 
a) Why is research required when developing new agricultural technologies (NESA 2016 HSC 

Q30.a) 
_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 

b) In this elective, you have analysed a research study relating to the development and/or 
implementation of a recent agricultural technology.  Identify this study and complete i) and 
ii) (NESA 2014 HSC Q30.a.i-ii) 

i. State a conclusion and a recommendation from this research  

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 

ii. Explain how the design of the research study contributed to the validity of its conclusions. 
In your answer include specific examples. 

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 

  

https://educationstandards.nsw.edu.au/wps/wcm/connect/d53d08a4-36aa-4af2-88cf-76157521feaa/2016-hsc-agriculture.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-d53d08a4-36aa-4af2-88cf-76157521feaa-lEmwFIy
https://educationstandards.nsw.edu.au/wps/wcm/connect/d53d08a4-36aa-4af2-88cf-76157521feaa/2016-hsc-agriculture.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-d53d08a4-36aa-4af2-88cf-76157521feaa-lEmwFIy
https://educationstandards.nsw.edu.au/wps/portal/nesa/resource-finder/hsc-exam-papers/2014/agriculture-2014-hsc-exam-pack
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2. The need for Research 

 

 

Research and development for agricultural growth 
Research and development into agricultural technologies is important to current and future generations 
and can: 

• Support environmentally sustainable management practices and natural resource management. 
• Enhance productivity and the economic viability and sustainability of agricultural production and 

commodities. 
• Ensure food security for an ever-increasing population. 
• Address changing consumer demands and preferences. 
• Improve animal husbandry practices and animal welfare standards. 
• Decrease reliance on external inputs such as water and chemicals. 
• Increase the reliability of climate and weather predictions.  
• Help producers prepare for and adapt to climate variability. 
• Protect our industry, environment and society from the impacts of pests and diseases. 
• Address social disadvantage in rural areas. 

For more information on R&D check out the NSW DPI Agriculture research webpage. 

  

Syllabus point 
Explain the need for research in the development of agricultural technologies. 

http://www.dpi.nsw.gov.au/content/research/agriculture


 

   46 
 

Research methodology and presentation of research 
  

 
Apply your understanding by completing the past HSC Agriculture questions. 
1. Why is there a need for ongoing research into agricultural technologies related to farming 

in the 21st century? (NESA 2013 HSC Agriculture Q30.a.i 
________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________ 

2. Describe issues relating to the research and development of future farming technologies 
(NESA 2013 HSC Agriculture Q30.a.ii) 
_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________ 

3. Why is research required when developing new agricultural technologies? (NESA 2016 HSC 
Agriculture Q30.a.i) 
________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________ 

Learning activities 

https://educationstandards.nsw.edu.au/wps/portal/nesa/resource-finder/hsc-exam-papers/2013/agriculture-2013-hsc-exam-pack
https://educationstandards.nsw.edu.au/wps/portal/nesa/resource-finder/hsc-exam-papers/2013/agriculture-2013-hsc-exam-pack
https://educationstandards.nsw.edu.au/wps/wcm/connect/d53d08a4-36aa-4af2-88cf-76157521feaa/2016-hsc-agriculture.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-d53d08a4-36aa-4af2-88cf-76157521feaa-lEmwFIy
https://educationstandards.nsw.edu.au/wps/wcm/connect/d53d08a4-36aa-4af2-88cf-76157521feaa/2016-hsc-agriculture.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-d53d08a4-36aa-4af2-88cf-76157521feaa-lEmwFIy
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Syllabus Outcomes:  

Stage 6 HSC Agriculture - Elective 3 - Farming for the 21st Century 
Outcomes Content 

H3.4 evaluates the management of the processes in agricultural systems  
H4.1 justifies and applies appropriate experimental techniques, technologies, research by methods and 
data presentation and analysis in relation to agricultural problems and situations  
H5.1 evaluates the impact of innovation, ethics and current issues on Australian agricultural systems. 
Innovation, ethics and current 
issues 
• Issues relating to research 

and development 
 
 

• Developments in 
agricultural technologies 

 

 

 

 

 

• Marketing of technology 
developments 
 

Managing processes in 
agricultural systems 

• Reasons for adopting 
technologies 
 

• Adopting a 
technological 
development 

 

 

Research methodology and 
presentation of research 
• Research into technological 

developments 
 

 

 

 

• The need for research 

 
 

• Discuss issues related to the research and development of technologies 
including funding sources, patents, plant breeders’ rights, animal welfare, 
legislation and contracts  
 

• Evaluate a range of new technological developments that may assist 
agricultural industries including:  
- satellite technologies, eg global imaging and global positioning systems  
- computer technologies, eg climate/weather forecasting, laser 
technologies and computer record keeping systems  
- biotechnologies, eg genetically modified organisms  
- electronic identification systems, eg NLIS  
- robotics, eg milking, shearing and machinery  

 
• Evaluate methods that companies may use to market new technological 

developments  
 
 
 

• Explain the reasons for adopting technologies in agriculture 
 
 

• For ONE recent technological development:  
- explain the reasons for the development of the technology  
- outline the historical development of the technology  
- describe in detail the technological development  
- evaluate the impact of the technological development in terms of: 

economic, environmental, social, legal and managerial factors  
 
 
• Analyse a research study of the development and/or implementation of 

ONE agricultural biotechnology in terms of: 
- design of the study 
- methodology of the study  
- collection of data for the study  
- presentation of data  
- analysis of the data  
- conclusions and recommendations  
 

• Explain the need for research in the development of agricultural 
technologies   
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