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[bookmark: _Toc201908716][bookmark: _Toc143504798]Overview
Stage and learning area: Stage 5 Science
Description: this resource complements the Materials program of learning. It aims to serve as a teacher reference, offering practical strategies and ideas to enrich teaching practices and create engaging learning environments. The activities should be adapted to suit students’ needs.
Duration: while timing will vary based on the mode of delivery, differentiation strategies employed and class or school context, this series of activities should take approximately 7 hours.
Risk management: teachers are advised to undertake a risk assessment before conducting any classroom investigation or experiment. For more information on developing risk assessments, see Risk Assessment – a pre-requisite for risk control.
This teacher resource book contains elaborations on many of the activities in the Materials learning program. Some activities also reference the Materials slide deck (identified as MAT PPT throughout this document).
[bookmark: _Toc188382444][bookmark: _Toc201908717]Glossary
Tier 3 words are those that are relevant for subject-specific content. More information is provided in the ‘Vocabulary in context’ document at the Stage 5 reading strategies page. The Guide for planning and implementing explicit vocabulary instruction can be used by teachers across all curriculum areas.
Table 1 – glossary of key terms for Materials TRB1
	Term
	Definition
	Source

	Scientific argument
	A logical description of a scientific idea and the evidence for or against it. It includes the elements of critical thinking, such as claims, evidence, reasoning, warrant and backing (warrant and backing refer to the strength of the evidence used).
	Adapted from UC Berkley

	Authority of a text
	How trustworthy, authentic or valid an audience may find the representation of ideas, experiences, perspectives and arguments in a text.
	NESA 2025 (English K–10 Glossary)

	Finite or non-renewable resource
	A resource that becomes depleted or takes longer than a human lifespan to be restored.
	NESA 2025

	Mineral
	A naturally occurring inorganic solid, with a definite chemical composition and an ordered atomic arrangement.
	University of Oxford 2025

	Perspective
	A particular attitude toward or way of regarding something; a point of view.
	Oxford Learner’s Dictionary 2025

	Renewable resource
	A resource that cannot be exhausted. A resource that can be restored in a human lifetime. 
	NESA 2025

	Validity
	The extent to which the processes and resultant data measure what was intended.
	NESA 2025




[bookmark: _Toc201908718]1.1 Resources around us
Table 2 – learning intention and success criteria for 1.1 Resources around us
	We are learning:
	I can:

	about finite and renewable resources.
	identify examples of finite and renewable resources.


[bookmark: _Toc201908719]Resources are …
Provide students with a definition of resources – ‘resources are the materials, tools, or other assets available for use or that can be drawn upon to achieve a particular purpose’. They can include:
natural resources (such as water, minerals, and forests)
human resources (such as skills and knowledge)
capital resources (such as money and technology). 
Tell students that resources can be finite (limited in quantity) or renewable (a resource that becomes depleted or takes longer than a human lifespan to be restored).
Provide students with the Student resource – lotus diagram. Use MAT PPT ‘1.1 Lotus diagram’ slides to show students how to construct a lotus diagram about resources. Speaker notes are provided in the slide notes to facilitate this explanation.
Students complete the lotus diagram to brainstorm examples of the different types of resources. The MAT PPT ‘1.1 Lotus diagram – complete’ slide provides a sample response for the Lotus diagram.
Outline for students that, in this unit, they will be learning about resources extracted in Australia, and the chemistry of compounds that make up these minerals and resources. Other types of resources identified in the lotus diagram, such as human or capital resources, will not be explored further as they are not relevant to the Materials focus area.
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[bookmark: _Toc201908720]Agree to disagree
Pose a series of positioning statements that highlight students' prior knowledge of minerals and resources in Australia.
1. Display MAT PPT ‘1.1 Defining key terms’. Unpack the definitions of finite (non-renewable) and renewable resources for students. Students construct a T-chart to compare the features of finite and renewable resources.
1. Place position cards ‘strongly agree’, ‘agree’, and ‘disagree’ across the room's width.
1. Describe the activity to the students. Students will:
position themselves along the continuum for each statement, which will be displayed on the board
need to clarify their position (decision making), and consider the position of others
participate in a class discussion about each statement.
1. Display the MAT PPT ‘1.1 Agree to disagree’ slide. Each statement is animated to come up after a click. Ask the students to position themselves along the continuum for each statement.
1. Call on students to justify their positions and lead a class discussion. Student responses will help determine their prior knowledge of resource availability and use in Australia.
Sample response – T-chart
	Finite resources
	Renewable resources

	limited in supply
cannot be replenished quickly
will eventually run out
examples
fossil fuels
minerals
water.
non-examples
air
bamboo.
	abundant supply
can be replenished naturally
sustainable
examples
timber (soft woods)
solar energy
resin.
non-examples
coal
gold.


[bookmark: _Toc201908721]Glossary
Provide students with access to dictionaries (physical or digital) to start creating a glossary for Materials. It may be a page at the front of the unit with 3 columns: word, meaning and word in my home language (like Table 3). Encourage students to add new words to their glossary as they are introduced in this unit of learning.
Differentiation: Frayer diagrams can further support vocabulary development for new words or those with multiple meanings. The MAT PPT 'Resource templates' includes an editable copy of a Frayer diagram.
[bookmark: _Ref191382803]Table 3 – sample glossary table, showing the home language as Arabic
	Word
	Meaning
	Home language

	Finite
	limited in amount.
	محدودة الكمية 

	Finite resources
	Finite resources, also known as non-renewable resources, are natural resources that exist in limited quantities and cannot be replenished or regenerated at the same rate as they are consumed. Once these resources are used up, they cannot be replaced within a human timescale. Examples include fossil fuels such as coal, oil, natural gas, and minerals like gold, iron, and copper.
	الموارد المحدودة، والمعروفة أيضًا بالموارد غير المتجددة، هي موارد طبيعية موجودة بكميات محدودة ولا يمكن تجديدها أو تجديدها بنفس معدل استهلاكها. وبمجرد استنفاذ هذه الموارد لا يمكن استبدالها ضمن جدول زمني بشرى. تشمل الأمثلة الوقود الأحفوري مثل الفحم والنفط والغاز الطبيعي بالإضافة إلى المعادن مثل الذهب والحديد والنحاس 


Figure 1 – sample response for Frayer diagram glossary
[image: A Frayer diagram example. The Frayer diagram unpacks the term 'Finite'. Definition: Limited in amount.
Facts: Australia's coal reserves are finite, meaning they will eventually be depleted if not managed sustainably. 
Examples: coal, oil, minerals and natural gas.
Non-examples: bamboo, wool, cotton, biofuel and wind. ]
Checkpoint: identify an item made from a finite resource and one made from plastic that you use regularly. Describe the potential environmental impact of these items.
Checkpoint sample response
	Aluminium cans are made from a finite resource. The extensive use of aluminium cans without recycling leads to resource depletion and increased landfill waste. Mining bauxite causes habitat destruction and soil erosion. Recycling aluminium cans significantly reduces environmental impact and uses considerably less energy than producing new aluminium from bauxite.
Reusable plastic water bottles are produced from fossil fuels. If reused over a long period, the environmental impact is lower than that of single-use bottles. Over time, the plastic can degrade and release microplastics into the environment.




[bookmark: _Toc201908722]1.2 Exploring Australia’s resources
Table 4 – learning intentions and success criteria for 1.2 Exploring Australia’s resources
	We are learning:
	I can:

	to assess the use of Australia’s finite resources
	identify the finite resources extracted in Australia
locate where these resources are found within Australia
understand that Australia’s resources are limited and have a lifetime

	to assess the authority of texts
	identify features that make a scientific text authoritative
identify ways to identify the authority of a text
identify bias in a text
make a judgement on the authority of a text.


Prior knowledge checkpoint: ask each student a question to gauge their prior learning upon entering the classroom. Adjust the questions to suit each student. Sample questions include:
Name 2 finite resources.
Distinguish between a finite and a renewable resource.
Why is it important to understand the resources we have in Australia?
What are finite resources, and can you give an example of one?
How are renewable resources different from finite resources?
Why is it important to use renewable resources whenever possible?
Can you name a renewable resource that you use in your daily life?
Do you think it's important to conserve finite resources? Why or why not?
Can you think of a way to reduce your use of finite resources at home or school?
Sample answers have not been provided as student responses will differ.
[bookmark: _Toc201908723]Can you trust that information?
In this lesson, students will be introduced to the concept of the authority of a text.
Authority of a text – how trustworthy, authentic or valid an audience may find the representation of ideas, experiences, perspectives and arguments in a text (NESA 2024).
1. Display the quotes from the MAT PPT ‘1.2 Can you trust that information?’.
1. Discuss with the students how emotive quotes like those displayed in the text are frequently shared in the media and on social platforms. Ask the students if they think the quotes are accurate and how we can determine if they are reputable sources.
1. Click the hyperlink to show students where each quote originated. Explore the website to find information about the author and look for references to reputable sources. Table 5 provides information about each author mentioned on the websites and some points to lead the class discussion.
Highlight the importance of critically assessing the authority and accuracy of our information sources as responsible citizens before making judgments. Emphasise that information should be cross-checked across multiple sources and that reputable sources must be used.

[bookmark: _Ref191925881]Table 5 – teacher notes for assessing the authority of quotes
	Quote
	Inferred meaning
	What do we know about the person?
	Discussion points

	‘What Will We Eat as the Oil Runs Out?’ – Tweet by Richard Heinberg
	If oil runs out, we will need to rely on renewable sources to produce polymers. This will take up valuable farmland that grows our food.
	Richard Heinberg is a Senior Fellow at the Post Carbon Institute.
He is the author of 14 books.
He has authored hundreds of essays and articles on the topic.
He is a journalist and educator who specialises in communicating energy, economic and ecological issues.
	The quote contains an element of truth, as fertile land can be used to grow crops suitable for polymer production instead of food.
The quote does not consider the use of food byproducts in bio-polymer production.
The author is a specialist in this field.
The author does not appear to have any science training.

	‘Predictions vary and largely depend on consumption rates, but experts estimate that it will be between 90 and 120 years before we run out of natural gas.’
(Lorenz 2023)
When will we run out of fossil fuels?
	Natural gas is a limited resource that will eventually deplete. The predicted timeframe for when this will occur varies.
	Ama Lorenz is the co-founder, editor-in-chief and author of Fair Planet.
She is a journalist with degrees in economics, communication and media science.
Fair Planet reports on human rights, environmental justice and sustainable development.
	The author does not have a degree in a science related to the topic.
Most of the sources and additional information in the article came from the same website as the quote.
Despite the quote stating that predictions vary, the article did not provide any sources.

	‘Oil will end by 2052’ (Kuo 2019) 
When Fossil Fuels Run Out, What Then?
	Oil will run out by 2052.
	Gioetta Kua is a scientist, inventor and writer. 
She worked at Princeton Plasma Physics Laboratory.
She has published more than 70 scientific papers.
She has worked as a freelance writer on climate change and alternative energy.
	Gioetta Kua is a published scientist.
The article from which the quote originated referenced data from various sources, including US government websites.
The quote originated from an article published on the MAHB website, an initiative of Stanford University.



Watch a video such as Walk on water (Liquid Mountaineering) (3:13).
Note: the content in this video is entirely fictional. It has been created to persuade the audience that walking on water is feasible. This activity aims to provide a quick, novel introduction to evaluating a text's credibility.
Lead a discussion about the credibility of the video. Possible questions to guide the discussion are provided below.
Introduce students to how the authority of a text influences our acceptance of its content.
Sample questions and responses – Walk on water
1. Who is the speaker in the video, and what authority or expertise do they appear to have on the topic they discuss?
	The speaker in the video is a participant and designer of the new sport of ‘Liquid Mountaineering’. They speak confidently about the sport and its potential, suggesting a level of authority based on their involvement or belief in the activity.


How does the speaker use language or tone to establish their authority and credibility in the video?
	The speaker uses confident language such as ‘you have to believe you can do these things’ and ‘I definitely think it's going to be the next big thing’ to establish authority and credibility in discussing the sport of Liquid Mountaineering.


What evidence or examples does the speaker provide to support their claims in the video? How does the use of evidence contribute to the speaker's authority?
	The speaker shares examples from their personal experience in the sport, including the discovery of the technique for running swiftly on water and the significance of specialised water-repellent shoes. These personal experiences and specific examples enhance the speaker's credibility on the topic.


In what ways does the video attempt to position the viewer to accept the authority of the speaker and the information presented? How effective do you think these strategies are?
	The video uses visuals of the sport in action, confident statements from the speaker, and upbeat music to create a sense of excitement and possibility around Liquid Mountaineering. These strategies aim to position the viewer to accept the speaker's authority and the sport's legitimacy.


What elements of the video could potentially impact the credibility and authority of the speaker? How important is it for a viewer to critically evaluate the authority of a text before accepting its claims?
	Elements such as the lack of scientific evidence, the extreme nature of the sport, and the absence of expert opinions could potentially impact the credibility and authority of the speaker. It is important for viewers to critically assess the authority of a text before accepting its claims to ensure they make informed judgements based on reliable information.




[bookmark: _Toc201908724]Understanding the authority of a text
1. Tell students that understanding authority helps us evaluate the reliability of scientific information, which is crucial for forming accurate opinions and making informed decisions.
Lead a discussion to define the following terms and describe ways to identify authority in a text. A video such as Understanding authority (2:39) may assist students' understanding of authority in a text.
Provide students with a copy of Student resource – understanding authority of a text.
Define key terms related to authority in scientific texts (scientific argument, valid, perspective and authority). These are outlined in the sample answers for the student resource.
Facilitate a class discussion outlining key features that make scientific texts authoritative.
Share some examples of different texts and discuss how these features are used. Some sample texts could include excerpts from a science textbook, an excerpt from the local paper, an excerpt from a science journal, or an Instagram post.
Tell students that authors use various tools to position the reader to accept the authority of a text. These include the choice of words, modality (degree of certainty), tone (author's attitude towards the subject and audience, for example playful, serious, ironic, formal, and so on), and bias (to favour one side or viewpoint by ignoring or excluding conflicting information).
Watch a video such as Finite Resources | THRIVE Framework | THRIVE (2:23). Assist students in assessing the authority of the text by filling out the table in the Student resource – understanding authority of a text. It may be beneficial to watch the video once in its entirety before reviewing it again to identify specific answers for the table. Additionally, ask the students to think about what is genuine and what might be erroneous information. 
Checkpoint (MAT PPT 1.2 Checkpoint 1): Which of the following factors is most important when assessing the authority of a text in science?
a) The popularity of the author on social media platforms
b) The use of up-to-date and credible scientific sources
c) The length of the text and the complexity of the vocabulary used
d) The inclusion of personal anecdotes and opinions of the author
Table 6 – checkpoint multiple-choice response and reasoning
	Option
	Correct/ Incorrect
	Reasoning

	A
	Incorrect
	The author's popularity on social media platforms does not indicate expertise or credibility in the scientific field.

	B
	Correct
	The use of reliable scientific sources is essential for establishing the authority of a text in science. It ensures that the information provided is accurate, trustworthy and based on empirical evidence.

	C
	Incorrect
	The text's length and vocabulary complexity do not inherently determine the authority of a text in science. Clear and concise communication of scientific concepts is more important.

	D
	Incorrect
	While personal anecdotes and opinions of the author can add perspective, they should not be the primary basis for assessing the authority of a scientific text. Scientific texts should rely on empirical data and research findings.


Sample response: Student resource – understanding the authority of a text
1. Define key terms related to the authority in scientific texts.
Table 7 – key terms related to authority in scientific texts sample response
	Key term
	Definition

	Scientific argument
	A logical description of a scientific idea and the evidence for or against it. It includes the elements of critical thinking, such as claims, evidence, reasoning, warrant and backing (warrant and backing refer to the strength of the evidence used).

	Valid
	Refers to the soundness and reliability of an experiment or argument.

	Perspective
	A particular attitude toward or way of regarding something; a point of view.

	Authority (of a text)
	How trustworthy, authentic or valid an audience may find the representation of ideas, experiences, perspectives and arguments in a text.


List key features that make scientific texts authoritative (able to be trusted as an accurate or reliable source).
	They:
have expert authors
are peer-reviewed
are evidence-based
have citations and references
are objective and unbiased.
These features indicate that the text is an authentic, valid text and position the reader to accept the text as being authentic and valid.


List 3 ways to identify authority in a text.
	You may identify authority by:
looking for the author’s credentials and background
checking if the text has been peer-reviewed or published in a reputable source
assessing the quality and relevance of the evidence provided.


Table 8 – assessing the authority of a text – Finite Resources sample response
	Criterion
	Assessment of authority
	Justification

	Does the text present a consistent message?
	Yes
	The text consistently conveys that finite resources, such as freshwater, cobalt and fossil fuels, are being consumed faster than they can be replenished. It emphasises the need to transition from finite resources to renewable alternatives.

	Is the message supported by a set of reasons to persuade others that their idea is right?
	Yes
	The message is supported by reasons such as the limited availability of freshwater, the environmental and ethical issues associated with cobalt mining, and the negative impact of fossil fuels on the environment. It also provides solutions like limiting water usage, recycling materials, and using renewable energy.

	Is the text current and up to date?
	Yes
	It was created in October 2023.

	Was the text created by an expert in the field?
	Unclear
	The credentials of the author are unclear.

	Is the information supported by evidence or data?
	There is minimal use of evidence to support the argument.
	The text provides some data, such as only 1.2% of the world’s water being drinkable and the link between cobalt mining and child labour. However, it lacks specific statistics, sources, or detailed evidence to back up these claims fully.

	Does the style of presentation demonstrate strong knowledge of the topic?
	Yes
	The presentation style indicates a strong understanding of finite resources and their environmental impact. It covers various aspects, including ethical, environmental, and practical concerns, suggesting a well-rounded knowledge of the topic.

	Is the publisher well-known and reputable?
	No
	Thrive is a not-for-profit organisation based in the UK, Australia and Singapore. It is difficult to ascertain their reputation.

	What perspective does the author want you to adopt? How do they do this?
	The finite nature of resources.
	The author wants the reader to adopt a perspective recognising the urgency of transitioning from finite resources to renewable energy and sustainable practices. This is done by highlighting the negative impacts of finite resources and proposing actionable solutions.

	Is there bias in the text?
	Yes
	There is a bias towards promoting renewable energy and sustainability. The text emphasises the negative aspects of finite resource consumption and the benefits of transitioning to renewable alternatives, without delving into potential challenges or opposing views.


Summary
	The video provides a consistent and persuasive message about the importance of conserving finite resources and transitioning to renewable energy. It presents several valid points and solutions but lacks explicit evidence, references, or data to support its claims. The lack of information about the creator and publisher makes assessing the text's authority and credibility challenging.




[bookmark: _Student_resource_–_4][bookmark: _Ref192261646]Student resource – understanding authority of a text
1. Define key terms related to authority in scientific texts.
	Key term
	Definition

	Argument
	

	Valid
	

	Perspective
	

	Authority
	


List key features that make scientific texts authoritative (able to be trusted as being an accurate or reliable source).
	(i)

	(ii)

	(iii)

	(iv)

	(v)


List 3 ways to identify authority in a text.
	




Watch a video such as Finite Resources (2:23). Assess the authority of the text by completing the table below.
Table 1 – assessing the authority of a text
	Criterion
	Assessment of authority
	Justification

	Does the text present a consistent message?
	
	

	Is the message supported with a set of reasons to persuade others that their idea is right?
	
	

	Is the text current and up to date?
	
	

	Was the text created by an expert in the field?
	
	

	Is the information supported by evidence or data?
	
	

	Does the style of presentation demonstrate strong knowledge of the topic?
	
	

	Is the publisher well known and reputable?
	
	

	What perspective does the author want you to adopt? How do they do this?
	
	

	Is there bias in the text?
	
	


Summary
	




[bookmark: _Toc201908725]Our finite resources (secondary-source investigation)
Watch What is Mining (4:17) to give students a brief overview of open-cut and underground mining.
Facilitate a class discussion on the finite nature of resources and their implications. A discussion guide has been provided as a resource to help facilitate this discussion. During the discussion, students complete a fishbone diagram to summarise their understanding of finite resources.
Note: some categories, such as sustainability and conservation, and the role of technology and innovation in the discussion guide, are not called out in the Materials focus area. They have been included here as they provide cross-focus area connections (Energy and Environmental sustainability) and may be an area of interest for students.
Discussion guide
Definition of finite resources – recall that finite resources are natural resources that exist in limited quantities. Once used up, they cannot be replenished within a human timescale.
Examples of finite resources mined in Australia and their uses. Highlight key examples such as
Coal
Coal is used in coal-fired power stations to supply a significant portion of Australia’s electricity. 
Australia is one of the world’s largest exporters of coal. 
Coal is essential for producing steel.
Iron ore
Iron ore is used in making steel. 
The majority of Australia’s Iron ore is exported to countries like China, Japan and South Korea, where it is turned into steel products.
Natural gas
Natural gas is used for various purposes, including electricity generation in gas-fired power plants, in homes for heating, hot water and cooking, and petrochemical production.
Natural gas is a raw material used to produce chemicals for plastics, fertilisers, and many other things.
Outline the factors that influence resource demand.
Economic growth leads to more construction, manufacturing and energy use.
Increased energy needs increase the demand for coal and gas.
Export markets, Australia’s resource demand is heavily tied to international buyers. If their economy slows, this could lead to lower volumes of exports.
Prices of the resource influence demand. If the price is high, this encourages more mining. If the price is low, this can reduce mining activity because it might not be profitable.
Government policies and environmental regulations can reduce the demand for non-renewable energy sources in favour of renewable energy sources.
There is a growing global demand for these resources due to population growth and industrial development.
Resource depletion – explain what happens when resources are depleted (for example, mines running out of ore, oil wells drying up). Discuss how depletion affects industries, economies and everyday life.
If supplies of a resource run low, it becomes harder and more expensive to extract what is left. This increases the prices of commodities, such as fuel, electricity, and products made from the materials.
Resource depletion at a particular mine site/area can lead to job losses, reduced house values, and economic hardship.
Industries like mining, manufacturing, transport and construction depend on finite resources. Depletion of resources would lead to significant increases in materials prices, which would flow on to the consumer.
Extracting the last remaining reserves of resources often involves more invasive mining methods, which can cause severe environmental destruction.
Environmental impact – talk about the environmental consequences of extracting finite resources, such as habitat destruction, pollution and climate change.
Habitat destruction and loss of biodiversity. Animals can be displaced. Sensitive ecosystems like forests, wetlands and deserts can be permanently altered.
Soil degradation and erosion. Clearing vegetation and disturbing the topsoil can lead to erosion, making the area less fertile.
Water use and pollution. Mining requires large amounts of water, often sourced from local rivers or aquifers. Runoff can contain heavy metals and chemicals, which can contaminate local waterways.
Use of fossil fuels. Fossil fuels are responsible for a large amount of greenhouse gas emissions, which contribute to climate change.
Sustainability and conservation – introduce the concept of sustainable resource management and discuss ways to conserve resources. 
Recycling can reduce the reliance on newly mined resources and help extend the life of finite resources.
Using alternative materials can reduce the reliance on finite resources. For example, a reusable water bottle will reduce the amount of plastic waste compared to a single-use plastic bottle.
Improving the energy efficiency of buildings can reduce the reliance on fossil fuels to heat or cool the space.
Using renewable forms of energy such as solar, wind and hydro will reduce the reliance on fossil fuels.
Future implications – consider what the future might look like if we do not manage our finite resources wisely.
The cost of mined resources could increase significantly as they become scarcer. This would lead to increased prices for the products of these mined resources.
Electricity and fuel prices would increase significantly. This could lead to an increase in the uptake of renewable energy sources.
Competition for resources between countries could lead to political tensions or disputes over resources.
Role of technology and innovation – highlight how technological advancements can help us use resources more efficiently and find alternatives.
Investing in renewable energy sources can reduce the reliance on fossil fuels and help reduce the environmental impacts of greenhouse gas emissions.
Improvements in recycling can make it more efficient to reuse materials.
Individual responsibility – encourage students to think about their own use of resources and how they can contribute to sustainability, for example:
reducing waste
buying in bulk rather than single-serve packaging
wearing clothing for longer, and not changing with every season
buying local products reduces the energy used to transport the product
use reusable bottles, shopping bags and food packaging
invest in renewable energy sources.
Sample fishbone diagram – finite resources summary
Figure 2 – finite resources summary
[image: A fishbone diagram unpacking details about finite resources with headings: Finite resources, examples, usage and demands on top, and below are the headings Resource depletion, environmental impact and future implications.]
This work has been generated using draw.io.
Checkpoint (MAT PPT 1.2 Checkpoint 2): Which of the following statements best describes the impact of using finite resources?
a) Finite resources will eventually run out if we continue to use them at the current rate.
b) Finite resources can be replenished naturally if given enough time.
c) As long as we recycle, using finite resources will not have any significant impact.
d) New technologies will allow us to create more finite resources in the future.
Sample response
Table 9 – checkpoint multiple choice response and reasoning
	Option
	Correct/Incorrect
	Reasoning

	A
	Correct
	This statement accurately reflects the nature of finite resources, available in limited quantities and cannot be replenished on a human timescale. Continued usage at the current rate will eventually lead to their depletion, making it crucial to manage and conserve them.

	B
	Incorrect
	Finite resources, such as fossil fuels and certain minerals, do not replenish naturally within a timeframe useful to human society. Unlike renewable resources, once finite resources are depleted, they are essentially gone for good.

	C
	Incorrect
	While recycling can help reduce the consumption of finite resources and minimise waste, it does not eliminate the impact of their use. Some finite resources are difficult or impossible to recycle efficiently, as the recycling itself still requires energy and other resources.

	D
	Incorrect
	This option assumes that technological advances can create new finite resources, which is not possible. While technology can help us find alternatives or use existing resources more efficiently, it cannot create new finite resources from scratch.



Student resource – our finite resources
Complete the fishbone diagram to summarise your understanding of finite resources. Categorise the information under subheadings.
[image: A fishbone diagram scaffold.]


[bookmark: _Toc201908726]Mining the data
Geoscience Australia has curated a suite of videos demonstrating how to navigate the Geoscience Australia data portal, including Introduction to using the Geoscience Australia Data Portal (2:14) (Geoscience Australia 2024).
Additional information about setting up map layers can be found at the Australian Mines Atlas Help.
This activity has 4 distinct parts.
1. Introduce students to the wide variety and vast numbers of mines in Australia using the Australian Mines Atlas. This should be a general overview to engage students, as they will delve more deeply into some of the mineral and petroleum reserves in more detail.
Zoom into an area of New South Wales and explore the types of mines in that area. 
Distinguish between historic and operating mines. 
Click on some of the operating mines and identify the mined commodity.
Display the webpage Australian mineral facts to the class.
Checkpoint: Who is responsible for the content of the Australian mineral facts website? 
Answer: Geoscience Australia
Provide students with the Student resource – mining the data.
Students Skim and scan (PDF 223 KB) the Australian mineral facts webpage to get an overview of the content. Students assess the authority of the writing on the website. This may be conducted as a joint activity with the whole class. Sample responses are provided.
Instruct students to examine the map showing Australian mines 2023 to answer questions a–f in the student resource.
Instruct students to open the Gas and Oil webpages and respond to questions g–h in the student resource.
Differentiation: display the websites on the board and walk students through interpreting and locating the information if required.
Sample response: Student resource – mining the data
1. Skim the webpage, Australian mineral facts. What is the main idea of the webpage?
	The webpage outlines the useful minerals mined in Australia and where they can be found.


Scan the webpage to identify the subheadings and images.
	The subheadings are:
Metals and other mineral ores
Mineral Sands
Australian Gems
Minerals Links
The image shows a map of Australia with the locations of major mining and mineral deposits.


Assess the authority of the text on the webpage.
Table 10 – assessing the authority of text – Australian mineral facts sample response
	Criterion
	Assessment of authority
	Justification

	Does the text present a consistent message?
	Yes
	Australia produces useful minerals, which are mined across the country.

	Is the message supported by a set of reasons to persuade others that their idea is right?
	Yes
	Data and links to other webpages within the site are included in the map.

	Is the text current and up to date?
	Unsure
	It was last updated on 8 Jan 2020. There could be a more recent publication that would be more current.

	Was the text written by an expert in the field?
	Yes
	It was written by Geoscience Australia, an Australian government agency.

	Is the information supported by evidence or data?
	Yes
	Although the data is not included on this page, there is a link to a page that has the data.

	Does the style of presentation demonstrate strong knowledge of the topic?
	Yes
	The sentences are short and factual with no emotive language.
The presentation is neat and easy to navigate.

	Is the publisher well-known and reputable?
	Yes
	The site is an Australian Government site.

	What perspective does the author want you to adopt? How do they do this?
	Australia is a significant producer of minerals and resources.
	The text highlights Australia’s diverse mining industry, emphasising its role as a leading bauxite, gold and iron ore producer.


Summary of assessment
	The website positions the reader to accept its authority as Geoscience Australia, an Australian government agency, maintains it. It presents information clearly with supporting data accessible through links, and the website's affiliation with the Australian Government enhances its credibility.


Examine the map showing Australian mines in 2023 to answer this question. Clicking on the map will open it in a new window, allowing you to zoom in for closer inspection.
1. Identify 2 minerals found in NSW.
	Copper and gold.


1. According to the map, what is the most common mine in Western Australia?
	Gold and silver.


Which state has the most diverse range of minerals?
	Western Australia
Note: students could tally the types of mines in each state to respond to this question.


Which region has the most bauxite mines?
	Northern Queensland.


Describe the distribution pattern of mineral deposits across Australia.
	Most of the mineral deposits are located around Australia's coastline. Small amounts of minerals are located in central Australia. Mines for particular minerals tend to be clustered together rather than spread out, such as iron ore in Western Australia.


Using the map, explain how the distribution of coal resources across Australia might impact the energy sector in different states.
	Coal resources are mainly found along the east coast of Australia, making these states significant players in coal mining and energy production. This concentration of coal resources bolsters local economies and meets energy demands, but it also presents environmental challenges and increases dependence on fossil fuels. Energy production in the central and western states will have to depend on transporting coal, which will raise energy costs, or turn to alternative energy sources.


Open Oil and Gas. Split your screen so you can see both websites on the same page.
1. Examine Figure 1 for each page showing Australia’s remaining oil and gas reserves. How are they similar, how are they different?
	The distribution of Australia’s oil and gas deposits across the country is very similar. The larger deposits are located in offshore basins. There are more gas reserves than oil reserves.


Scroll down the page to Figure 5 for gas and Figure 6 for oil. How have Australia’s gas and oil production and exports changed over the last 20 years?
	Since 1978, there has been a consistent increase in gas consumption. However, gas exports have experienced exponential growth, leading to a significant rise in total production. In contrast, oil production has fluctuated over the same period. There was a steady decline in oil production from 2002, reaching its lowest point in 2017–18. After this low, production levels began to increase.




[bookmark: _Student_resource_–_3]Student resource – mining the data
1. Skim the webpage Australian mineral facts. What is the main idea of the webpage?
	[bookmark: _Hlk192443777]


Scan the webpage to identify the subheadings and images.
	


Assess the authority of the text on the webpage. Collate your evidence in the table below.
Table 1 – assessing the authority of a text
	Criterion
	Assessment
	Justification

	Does the text present a consistent message?
	
	

	Is the message supported by a set of reasons to persuade others that their idea is right?
	
	

	Is the website current and up to date?
	
	

	Was the website written by an expert in the field?
	
	

	Is the information supported by evidence or data?
	
	

	Does the style of presentation demonstrate strong knowledge of the topic?
	
	

	Is the publisher well-known and reputable?
	
	

	What perspective does the author want you to adopt? How do they do this?
	
	


Summary of assessment
	


[bookmark: _Part_2_–]Examine the map showing Australian mines in 2023 to answer this question. Clicking on the map will open it in a new window, allowing you to zoom in for closer inspection.
1. Identify 2 minerals found in NSW.
	


According to the map, what is the most common mine in Western Australia?
	


Which state has the most diverse range of minerals?
	


Which region has the most bauxite mines?
	


Describe the distribution pattern of mineral deposits across Australia.
	


Using the map, explain how the distribution of coal resources across Australia might impact the energy sector in different states.
	


Open Gas and Oil. Split your screen so you can see both websites on the same page. (If you hold the Windows key and left arrow key at the same time, the open window will be resized to the left half of the screen. Holding the Windows key and the right arrow key simultaneously will resize the window to the right half of the screen).
1. Examine Figure 1 for each page showing Australia’s remaining oil and gas reserves. How are they similar, how are they different?
	


Scroll down the page to Figure 5 for gas and Figure 6 for oil. How have Australia’s gas and oil production and exports changed over the last 20 years?
	


[bookmark: _Part_2_–_1]

[bookmark: _Toc201908727]Australia’s mineral reserves
1. Navigate to the webpage Australia's Estimated Ore Reserves. Explain the difference between Reserve Life, Resource Life 1, and Resource Life 2 (Provided in the MAT PPT ‘1.2 Resource reserves’):
Reserve Life – How long will the currently proven and probable reserves last at the current production rate? 
Reserve life considers only the proven and probable ore reserves, which are the economically viable portions of a mineral deposit.
Reserve life in simple terms is the amount of ore that has been measured divided by the amount that is extracted each year. This allows us to predict the reserve life if the production stays at the same level.
Reserve life is based on detailed exploration and testing.
Resource Life 1 – how long the measured and indicated mineral resources would last if they were all mined.
It includes measured and indicated mineral resources, which are the parts of the mineral resource that have a higher level of geological confidence but are not necessarily economically viable at present.
Assumes that eventually these resources could become mineable with changes in technology, markets or after further studies.
Resource Life 2 – how long all mineral resource categories could last, including inferred resources. 
Inferred resources have the lowest level of geological confidence and economic feasibility.
Represents the maximum possible life span based on everything geologists believe might exist.
Note: this data assumes that production rates remain constant, deposits are classified as economic or not maintaining this status, and depleted resources are not replenished. Annual production fluctuates based on economic viability. For instance, when the price of gold drops, some mines may reduce production.
Use Table 1, from Australia's Estimated Ore Reserves, to discuss the finite nature of resources and the implications of the reserve life compared to the resource life using iron ore as an example. Discussion points could include:
Australia has 41 operational iron ore mines.
Geologists study rock stratigraphy and conduct geological surveys, sampling, and core sampling to identify areas with favourable geology for mineral deposits.
The Reserve Life for iron ore is 12 years, meaning the economically viable deposit is being depleted quickly.
It has a Resource Life 1 (30 years), which is more than double the reserve life, indicating that there are additional deposits of a sufficient size to extend production life. However, the deposits are currently not viable.
The Resource Life 2 (75 years) is significantly higher. However, the deposits have limited feasibility and may not be usable. Inferred mineral resources are less certain estimates of mineral deposits (geologists think they exist, but it has not been confirmed through testing).
Inspect the graph in Figure 3 – Mineral reserves of iron ore (also in MAT PPT ‘1.2 Mineral reserves of iron ore’). Discuss what the graph shows, with reference to the definitions of reserve life, resource life 1 and resource life 2. Discussion points could include:
The reserve life of iron ore is 12 years, so if we keep using it at our current rate, we will only have enough iron ore to last for 12 more years.
Resource life 1 tells us that iron ore could last for 30 years if we improve our mining techniques and are able to mine the probable reserves.
Resource life 2 is even more optimistic, suggesting that iron ore could last for 75 years with improved technology and conservation efforts.
This could lead to a discussion on recycling and the developing technologies of recovering metals from discarded items – is landfill going to be tomorrow’s mine?
[bookmark: _Ref192483318]Figure 3 – mineral reserves of iron ore

Source: Geoscience Australia: Australia’s Estimated Ore Reserves (2024).
Consolidate this understanding by discussing a second mineral, such as antimony, which has a low reserve and resource life.
Note: antimony is often combined with other metals to create alloys. It serves as a hardening agent for lead storage batteries and as a fire retardant in a wide variety of non-metallic products, including paint, plastics, and textiles.
Show students Table 1 in Australia's Estimated Ore Reserves webpage. Ask the students to describe the information about antimony.
	Australia has 1 operational antimony mine. The reserve life of 8 years, at current production rates, indicates that the economically viable deposit is being depleted quickly. It has a low resource life of 1 (17 years) and a reserve life of 2 (only 20 years). These deposits are neither economically nor geologically viable at this time, so further exploration for antimony deposits or alternatives to antimony must be pursued.


Represent the data by adding the reserve life and resource life for antimony to the graph for iron ore (MAT PPT ‘1.2 Mineral reserves of iron ore and antimony’ and Figure 4 – mineral reserves for iron ore and antimony). This visualisation will highlight variations in resource life between iron ore and antimony. Some discussion points include:
Antimony has a very short reserve life of just 8 years, indicating that we might run out of it quite soon if we do not change our usage or find new sources. 
The Resource life 1 estimate gives us a bit more time, extending to 17 years. However, even the most optimistic Resource life 2 only lasts 20 years. 
This indicates that antimony is in very short supply, and we need to concentrate on enhancing our mining methods and recycling technologies. Otherwise, we may soon need to consider alternatives to antimony.
[bookmark: _Ref196394825]Figure 4 – mineral reserves for iron ore and antimony

Source: Geoscience Australia: Australia’s Estimated Ore Reserves (2024)
Students interrogate the data on black coal individually or in small groups. They should determine: the number of mines, the reserve life, resource life 1 and 2 and the implications of this data. This data can be linked to activity 4.1, Past and future energy use, in the Energy – Stage 5 resource package and Australian gas and coal exports.
Note: coal is not technically a mineral or an ore, but it is included in the data on Australia’s Identified Mineral resources and Australia’s Estimated Ore Reserves. This is because Geoscience Australia and others use the terms ‘mineral reserves’ or ‘mineral resources’ to cover everything mined economically, including coal.
Sample response
Figure 5 – sample response for black coal

Source: data from Geoscience Australia: Australia’s Estimated Ore Reserves (1 March 2024)
	Australia has 93 operational black coal mines with a reserve life of 19 years at current production rates. Mining operations may face depletion challenges if no new geologically and economically viable deposits are discovered. Black coal has a reserve life of 57 years. These deposits are geologically sound but not economically viable. The long reserve life of 93 years indicates that black coal has a reasonably promising outlook if economically viable means of mining coal are developed.


Guide students through using cause-and-effect relationships and models to explain ideas and make predictions, by asking the question – ‘How might the demand for electric vehicles affect the amount of lithium available in Australia, and what could this mean for the future?’ It may be helpful to support the think-aloud by highlighting text on a whiteboard. Students select an appropriate way to represent cause and effect through diagrams, flowcharts or explanations.
Sample think-aloud text
Question: What is the relationship between the increasing demand for electric vehicles and lithium production in Australia, and how might this influence Australia’s future? 
Let’s break it down and think through the problem step-by-step.
Step 1 – understand the key concepts
First, let's identify the key concepts in the question:
Electric vehicles (EVs) are cars that run on electricity instead of petrol.
They use lithium-ion batteries, which require lithium as a key component.
Australia is one of the world's largest producers of lithium, and the availability of lithium is crucial for battery production.
‘Demand’ refers to how much lithium is needed to meet the market's needs, particularly from the growing EV industry.
So, the question is really asking us to think about how the increasing number of electric vehicles might affect how much lithium is available in Australia. We also need to consider what this means for the future.
Step 2 – analyse the data
Let's look at some important data by exploring the information on Lithium on the web page, Australia’s Estimated Ore Reserves:
Lithium reserves: Australia has about 2788 kilo tonnes (kt) of lithium reserves (See Table 2 in Australia’s Estimated Ore Reserves). These reserves are expected to last around 59 years at the current production rate.
Lithium production: in 2022, Australia produced around 57 kt of lithium. This gives us an idea of how much is being extracted each year.
Resource life 2: the resource life 1 for lithium is 79 years, even if we can use all identified lithium deposits, including those not economically viable.
This information tells us how much lithium we have and how long it might last under current conditions.
Step 3 – explore cause-and-effect relationships
Now, let's think about the cause-and-effect relationships:
increased demand for EVs: If more people buy electric vehicles, then the demand for lithium will increase because more lithium-ion batteries will be needed.
Effect on lithium reserves: If demand for lithium rises, then the extraction rate may need to increase to meet that demand, potentially reducing the reserve life, which means the lithium may not last as long as expected.
Technology and recycling: On the other hand, advancements in technology could help us extract lithium more efficiently or recycle old batteries to recover lithium – this might help extend the reserve life.
Step 4 – make predictions
Based on these relationships, let's make some predictions:
If the demand for EVs continues to rise, the demand for lithium will increase, potentially decreasing the reserve life.
If mining technology improves, we might be able to extract lithium more efficiently, potentially stabilising or even extending the reserve life.
If recycling technology advances, we could recover more lithium from old batteries, reducing the pressure on natural reserves.
So, there are multiple factors at play that could influence the future availability of lithium.
Step 5 – consider the future implications
Now, let's think about what this could mean for the future:
Sustainability: If lithium reserves deplete, we may face challenges in producing enough batteries for electric vehicles, hindering the transition to renewable energy.
Innovation: There's an opportunity for innovation in battery technology, mining, and recycling. New technologies could help us utilise lithium more efficiently or discover alternatives.
Economic impact: The demand for lithium could drive economic growth in Australia, but it also presents challenges in managing resources sustainably.
Understanding these dynamics helps us see the importance of balancing demand with sustainable practices.
Conclusion:
The demand for electric vehicles will likely increase the lithium demand in Australia. This could affect how long our lithium reserves last unless we make advancements in technology and recycling. It's a complex issue with many factors to consider, but it's crucial for the future of sustainable energy.
Figure 6 – causal chain for potential demand for lithium
[image: A flow chart for changes to lithium reserves based on increased use of electric vehicles.
-increased demand for electric vehicles will increase the demand for lithium batteries.
-this will lead to increased lithium mining which may shorten the reserve life of lithium.
-if there are improvements in technology and recycling of lithium the pressure on mining reserves could be reduced.]
This work has been generated using draw.io.
Checkpoint: ‘Why is it important to understand the finite nature of our resources?‘ Use the 5 Whys questioning technique to encourage deeper responses.
Checkpoint sample response
	Note: this is a sample response only. Tailor your questions to fit the responses, or simply ask ‘Why?’ This activity may be completed as a whole class, in small groups or individually.
Understanding the finite nature of resources is important because it helps us realise that these resources are limited and will not last forever.
Why is it important to know our resources won’t last forever?
It is important to understand that finite resources will not last forever, because if we continue to use them at the current rate, we may run out of essential resources in the future.
Why is that a problem?
If we run out of a resource, it could lead to economic instability, scarcity of materials needed for daily life, and increased costs for these materials.
Why would economic instability and scarcity of materials occur?
Many industries rely heavily on these resources for production, and without them, it would be difficult to maintain current levels of production and consumption.
Why do industries rely heavily on these resources for production?
Resources such as iron ore, oil and coal are fundamental for manufacturing goods, generating energy, and supporting infrastructure, which are all critical for our modern way of life.


[bookmark: _Student_resource_–]

[bookmark: _Toc201908728]1.3 Exploring products from Australian minerals and resources
Table 11 – learning intentions and success criteria for 1.3 Exploring products from Australian minerals and resources
	We are learning:
	I can:

	to assess the use of Australia’s finite resources
	identify a copper ore
outline how copper can be extracted from an ore
identify possible environmental concerns with the extraction of metal from an ore
identify a range of products that are made from Australian resources
discuss why yield is an important measure in mining

	to design a safe and ethical investigation.
	conduct a risk assessment
put procedures in place to reduce the risks in an investigation
identify ethical concerns in an investigation.


Prior knowledge checkpoint: list 3 finite resources that are mined in Australia.
Checkpoint sample response
	Any 3 finite resources, for example: antimony, iron ore, black coal, oil, natural gas, coal seam gas, copper, gold, bauxite, silver. More examples can be found in Australia's Estimated Ore Reserves.




[bookmark: _Toc201908729]Extracting copper (practical investigation)
Teacher background information
Australia has about 25 percent of the world’s copper resources, so copper is important to our economy, with mines in all states. The 2 main ores are malachite (mainly CuCO3) and chalcopyrite (CuFeS2). 
Copper can be extracted from malachite in the laboratory because copper carbonate is soluble in acid. We can then use electrolysis to obtain copper metal from the solution of the metal salt. This is summarised as follows: 
Step 1: Reaction of malachite ore (copper carbonate) with sulfuric acid to form copper sulfate.
Step 2: Electrolysis of the acidified copper sulfate solution to form copper metal. 
Note: the complete protocol for extracting the copper requires students to boil the malachite suspension in sulfuric acid. If this is not appropriate, the teacher may demonstrate this step to students. Students may then conduct the electrolysis section of this activity with acidified 1M copper sulfate solution.
Preparation
The copper ore should be prepared at least one day prior to the practical investigation in class. The steps to prepare the copper ore are outlined below:
1. Mix equal amounts of copper carbonate powder and plaster of Paris.
1. Add water and mix to a thick paste.
1. While wearing gloves, mould the paste into small pieces about 2 cm in diameter.
1. Dry the ‘copper ore’ overnight.
Order the equipment and materials for the practical investigation. The required items are outlined in the Student resource – extracting copper.
Facilitating the practical investigation
1. Show the students a sample of malachite or show them an image of this ore. A sample image is included in the MAT PPT ‘1.3 Copper ores’. Explain that malachite is a form of copper ore that is commonly used to mine copper.
1. Additionally, show students a sample of copper (II) carbonate and explain that it is finely crushed malachite or copper ore. Clarify that while malachite contains copper that can be easily extracted, it is not a major source of copper in Australia. Chalcopyrite, bornite, and chalcocite are economically more significant in Australia. If samples of these minerals are available, show them to the students or display images for reference.
Note: although we use electrolysis to extract copper in this investigation in the classroom, smelting and industrial methods of copper production from ores include electrowinning and flotation. Exploring these different methods of extracting copper could be the basis of a depth study.
1. Provide students with a copy of the Student resource – extracting copper.
Note: the procedures in this investigation require a comprehensive risk assessment, and appropriate mitigations should be implemented to prevent accidents.
1. Unpack the method with students so that they understand each step.
1. Outline the purpose of weighing the electrodes before and after electrolysis as a way of collecting quantitative data about the amount of copper extracted from the ore.
1. Explain that crushing the ore increases the surface area exposed to the acid so that the reaction is able to take place quicker.
1. Outline the purpose of reacting the ore with sulfuric acid. Copper in the ore is bonded to other elements. When added, sulfuric acid reacts with the copper compounds in the ore to produce copper sulfate solution, which contains copper ions (Cu2+) that dissolve in water. Heating the mixture helps to release more copper ions into the solution by speeding up the chemical reaction.
1. Describe the reason for filtering. The solution is filtered to separate solid impurities and unreacted ore from the copper ion-containing liquid.
1. Describe what will happen during the electrolysis of the copper sulfate solution. Copper ions are positively charged and are attracted to the negatively charged cathode. When they arrive at the cathode, the positively charged copper ions transform into copper metal. This causes the copper metal to deposit on the cathode electrode.
Co-create a risk assessment with the class. Identify all equipment, chemicals and procedures that may pose a hazard and discuss the risks and mitigation of risk with students. Students should record key hazards, risks and steps to mitigate the risks in their handout. Emphasise the safety procedures for heating the filtrate (if students are going to conduct this step). This should include, but is not limited to: 
wearing appropriate personal protective equipment
checking the glassware for chips or cracks prior to use, particularly because it will be heated
being vigilant while heating the solution and keeping an eye out for any fractures in the glassware
not touching the beaker after boiling the solution until it has cooled.
[bookmark: _Ref196835281]Students conduct the investigation to extract copper metal from the copper ore.
Notes: 
· The ore could be crushed by students at the end of a lesson and set aside, to allow more time to do the reacting, filtering and electrolysis in the following lesson.
· If in the risk assessment you determine that boiling the ore and sulfuric acid solution poses a significant risk to students, this step could be completed on behalf of the students by the teacher or lab assistant.
Students work through the discussion questions. Provide prompts where required to support students in answering the questions. Sample answers have been provided for the discussion questions.
Relate this practical investigation to real-world mining practices. Discussion points could include:
Copper is similarly extracted from crushed copper ores on a much larger scale. This means much larger volumes of acid must be used, and much energy is used to extract the pure copper. Crushing the ore and using chemicals such as sulfuric acid can lead to acid mine drainage, which may contaminate local waterways with heavy metals and toxic substances. Smelting and refining the copper may release sulfur dioxide into the atmosphere. Extracting and processing copper ore is energy-intensive, often relying on fossil fuels, thus contributing significantly to greenhouse gas emissions.
Describe the features that make copper so useful, while showing them some samples of copper metal.
Ductile: copper can be stretched into thin wires without breaking.
Malleable: copper can be shaped easily, which makes it useful for pipes, roofing and electrical cables.
Conductivity: copper is one of the best conductors of electricity, hence its use in electrical wiring.
Thermal conductivity: copper is a very good conductor of heat, which makes it good for water pipes, air conditioning systems and cooking pots and pans.
Corrosion resistant: copper does not rust like iron.
Alloy formation: copper can easily form a metal alloy like bronze (copper and tin) and brass (copper and zinc).
Copper metal is recyclable. Recycling copper is much cheaper than mining and refining new copper and uses far less energy.
Sample discussion question responses
1. Why was the ore crushed before reacting it with the acid?
	Crushing the ore increases its surface area to volume ratio, allowing better contact with the acid so the reaction can take place.


1. What observations indicated a reaction occurred when the ore was added to the acid?
	Bubbles of gas were produced, and a colour change occurred. The acid was clear, and the copper ore was white. Once the reaction began taking place, the solution was blue.


1. What observations indicated that a reaction occurred during the electrolysis?
	One of the electrodes had a reddish-brown solid deposit on it. This is the copper metal. The copper sulfate solution changed colour (the blue faded)
Note: the copper (II) ions (Cu2+) in solution give it a characteristic blue colour. If they were all removed, the solution would be colourless.


1. Suggest one way to improve the accuracy of the measurements of the electrode mass.
	One way to improve the accuracy of the electrode mass measurements is to use a more precise electronic balance that measures to more decimal places, for example, 0.001 g instead of 0.1 g. This would reduce the uncertainty in the mass readings and make the change in mass easier to detect.


1. What factors could influence the amount of copper extracted from the ore?
	Several factors could influence how much copper is extracted from the ore, including:
The amount of copper in the original ore – if the ore is low in copper content, then less copper will be extracted.
How well the ore was crushed – if the pieces are too large, it may not fully react with the sulfuric acid.
The amount and concentration of the acid – if it is too weak or insufficient, the reaction may not extract all the copper from the ore.
How long the mixture is heated – if it is not heated long enough, the reaction may be incomplete.
Time spent in electrolysis – if electrolysis is stopped too early, not all the copper ions will have been extracted to form solid copper metal.
The strength of the electrical current – this will influence how quickly the copper can be extracted.
Note: students may not be able to identify many of these factors on their own. This is an opportunity for students to think deeply about the factors and highlight possible experimental errors that could lead to variations in the amount of copper extracted between groups despite using the same ore.


1. Discuss why the amount of pure metal extracted from the ore (yield) is an important measure in mining.
	The amount of pure metal extracted (yield) from the ore is significant in mining as it indicates how valuable and efficient the ore is. If a large quantity of pure metal can be extracted from a small amount of ore, it signifies that the ore is high-grade and more profitable to mine. Conversely, if only a small amount of metal is extracted, the ore is classified as low-grade, which may not justify the costs associated with mining, processing, and refining. Measuring the amount of metal also assists mining companies in determining which sites are worth developing, helping to minimise waste and environmental impact.




[bookmark: _Student_resource_–_5]Student resource – extracting copper
Most metals, like copper, are not found as pure elements in nature. Instead, they are part of compounds found in rocks called ores. To use the metal, scientists and engineers must extract it from the ore by separating it from the other elements with which it is bonded with.
Copper is a very important metal because it is an excellent conductor of electricity. It is widely used in electrical wiring, plumbing, and many other products.
Aim: to extract copper metal from a copper ore
Materials
	1 × 1–2 cm2 piece of copper ore
1 × filter funnel
1 × filter paper
1 × 250 mL beaker
1 × 50 mL beaker
1 × conical flask
1 × mortar and pestle
1 × wash bottle with distilled water
1 × dropper bottle of 1M sulfuric acid
	1 × Bunsen burner
1 × tripod 
1 × gauze mat
1 × Stirring rod
1 × 10 mL measuring cylinder
2 × carbon electrodes
1 × power pack
2 × connecting leads


Equipment setup
Figure 1 – equipment setup for filtering the copper ore solution and then electrolysis to extract the copper metal from the filtered solution
[image: The diagram show the equipment setup for 2 components of the investigation. 
1. Filtration of the copper ore solution using a conical flask, filter funnel and filter paper. 
2. Electrolysis of the acidified copper sulfate solution to extract the copper metal. There is a beaker of the copper sulfate solution with 2 carbon electrodes in it, connected to the DC outlets of a powerpack.]
This work has been generated using Chemix.
Risk assessment
Table 1 – risk assessment
	Hazard
	Risk
	Mitigation

	
	
	

	
	
	

	
	
	


Method
1. Weigh the carbon electrodes and record their mass in the results table.
1. Grind and crush the ore using a mortar and pestle.
1. Place the crushed ore into a 250 mL beaker and 2–3 mL of acid at a time, waiting until the reaction subsides each time before adding more acid. When no obvious reaction is observed, stop adding the acid.
Note: bubbles will be seen as the ore reacts with the acid because the reaction releases CO2 gas.
1. Gently heat the mixture until it reaches boiling point, then boil for 1–2 minutes to complete the reaction.
1. Allow the mixture to cool on the tripod for 10 minutes. Add 10 mL of water and gently mix the solution. Allow the mixture to settle for a few minutes.
1. Place the filter funnel in the conical flask. Fold the filter paper and place it in the funnel. Dampen the filter paper with a small amount of distilled water.
1. Pour the copper ore solution into the conical flask, keeping as much of the solids as possible in the beaker. Rinse the beaker with approximately 10 mL of water and pass this through the filter. Discard the filter paper and any unreacted solids.
1. Pour approximately 20 mL of the filtrate into a small beaker. Place the carbon electrodes in the solution, ensuring they do not touch each other. Connect one electrode to the DC terminals of the power pack using the connecting leads. Set the power pack to 3–5 volts. Turn on the power pack and leave it for 15–20 minutes.
1. Turn off the power pack, remove the electrodes and examine them. Carefully weigh the electrodes and record their mass in the results table.
Results
Table 2 – observations of the carbon electrodes before and after electrolysis of the copper sulfate solution
	Electrode
	Mass before electrolysis (g)
	Mass after electrolysis (g)
	Change in mass (g)
	Visual observations

	Cathode 
(– electrode)
	
	
	
	

	Anode
(+ electrode)
	
	
	
	


Discussion
1. Why was the ore crushed before reacting it with the acid?
	


1. What observations indicated that a reaction was taking place when the ore was added to the acid?
	


1. What observations indicated that a reaction was taking place during the electrolysis?
	


1. Suggest one way to improve the accuracy of the measurements of the electrode mass.
	


1. If you were able to extract all of the copper ions from the solution, what would you observe?
	


1. What factors could influence the amount of copper extracted from the ore?
	


1. Discuss why the amount of pure metal extracted from the ore (yield) is an important measure in mining?
	


[bookmark: _Toc201908730]Products of Australia’s mines (secondary-source investigation)
Students explore a smart home and the natural resources that can be found in it by completing the Student resource – products of Australia’s mines. Allow students to explore the interactive before they complete questions 1–3. Students must do additional research to answer questions 2 and 3.
Sample response: Student resource – products of Australian mines
1. Use the information in the interactive to complete the table below.
Table 12 – mineral use in homes sample response
	Location
	Object
	Minerals
	Use

	Roof
	Solar panels
	silver, silicon, boron, copper, cadmium, molybdenum, gallium, aluminium, titanium, zinc, magnesium 
	Solar panels produce electricity from the sun’s energy.

	Study
	Window
	silicon, potassium
	Windows allow light into a house while protecting the inside from the outside environment.

	Single bedroom
	Air conditioning
	copper, aluminium, nickel, iron, gold, platinum, petroleum products, zinc
	Air conditioners control the temperature of your home.

	Main bedroom
	Smart lighting
	gallium, rare earth elements, iron, copper, aluminium 
	LED bulbs are an energy-efficient, Smart technology that allows you to control the lighting using your voice or mobile phone.

	Bathroom
	Hot water
	copper, petroleum products, gas, iron, aluminium, zinc
	Hot water makes showering more comfortable.

	Laundry
	Clothing
	petroleum products
	Many clothes contain some synthetic material such as nylon. These do not usually require ironing and can have special properties such as moisture wicking.

	Lounge room
	Smart speaker
	copper, iron, rare earth elements, gold, petroleum products
	Speakers are used to convert an electrical signal into sound. Smart speakers can connect with a range of devices.

	Kitchen
	Cooktop
	gas
	Cooktops use energy to heat and cook food. The cooktop could use electricity instead of gas as its energy source.

	Garage
	Battery
	lithium, manganese, nickel, cobalt
	Large batteries can store solar energy. They can be used to charge electric vehicles.


Why is copper so commonly used in household products?
	Copper is commonly used in household products for several important reasons:
Excellent conductivity: copper is one of the best conductors of electricity. This property makes it ideal for electrical wiring, essential in almost every household device, from lamps to computers. Its ability to efficiently transmit electrical signals ensures that devices operate effectively.
Durability and corrosion resistance: copper is a durable metal that resists corrosion over time. This means that products containing copper can last longer and require less maintenance, making them a practical choice for household items.
Recyclability: copper is 100% recyclable without losing its properties. This sustainability factor makes it an environmentally friendly choice, aligning with modern values of reducing waste and promoting recycling.


Describe the role of at least 3 minerals found in a home. Discuss their sources in Australia.
	The 3 key minerals used are:
Copper: found prominently in electrical wiring and components, copper is essential for conducting electricity in devices like Smart TVs and home automation systems. Australia is one of the leading producers of copper, with major mines located in South Australia and Queensland.
Lithium: this mineral is essential for rechargeable batteries used in smart devices such as smartphones and tablets. Australia is a major source of lithium, particularly from mines in Western Australia. The demand for lithium has surged due to the growth of electric vehicles and renewable energy storage solutions, establishing it as a crucial mineral for the future.
Silica: used in producing glass and solar panels, silica is another crucial mineral found in homes. Australia has abundant silica sand reserves, particularly in New South Wales and Queensland.




[bookmark: _Student_resource_–_2][bookmark: _Student_resource_–_1][bookmark: _Ref193912011]Student resource – products of Australia’s mines
In this activity, you will explore how Australia’s mineral resources are used in a home.
Open the website Mining Makes Your Smart Home: Interactive.
Select View interactive.
Practice navigating the website.
Move the cursor to the lounge room and click to open it.
Select the flashing yellow button attached to the television to learn about the minerals used to make it. The pop out provides information about the Smart TV.
Scroll across the bar at the bottom of the pop out to see a list of all the minerals used to make a Smart TV.
Select Copper to learn more about it and see images of the mineral ore and products.
Close the pop outs to go back to the lounge room.
Click anywhere on the house to go back to the main house.
Explore the smart house. Select an object from each room to find the minerals used to make it. Make sure that you have at least one electrical object, one object with a motor, one chemical in your selection of objects.
1. Use the information in the interactive to complete the table below.
Table 1 – summary of the minerals and resources used in various parts of a home
	Location
	Object
	Minerals/resource
	Use

	Roof
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Why is copper so commonly used in household products?
	


Describe the role of at least 3 minerals found in a home. Discuss their sources in Australia.
	


[bookmark: _Toc201908731]1.4 Aboriginal and Torres Strait Islander Peoples use of minerals and resources
Aboriginal and Torres Strait Islander Histories and Cultures
When planning and programming content relating to Aboriginal and/or Torres Strait Islander histories and cultures, teachers are encouraged to:
· involve local Aboriginal communities and/or appropriate knowledge holders in determining suitable resources or use Aboriginal and/or Torres Strait Islander-authored or endorsed publications
· read the principles and protocols relating to teaching and learning about Aboriginal and/or Torres Strait Islander histories and cultures and the involvement of local Aboriginal communities.
The Australian Institute of Aboriginal and Torres Strait Islander Studies (AIATSIS) Guide to evaluating and selecting education resources has been developed to assist teachers in selecting appropriate resources for teaching about Aboriginal and Torres Strait Islander histories, cultures, and languages respectfully and effectively.
Table 13 – learning intentions and success criteria for 1.4 Explain how Aboriginal and Torres Strait Islander Peoples used minerals and resources for a wide range of purposes
	We are learning:
	I can:

	to explain the use of Australia’s resources
	identify 2 ways that Aboriginal and Torres Strait Islander Peoples used minerals and resources
explain how Aboriginal and Torres Strait Islander Peoples used mineral resources
explain how Aboriginal and Torres Strait Islander Peoples used other resources

	to communicate scientific information.
	use scientific language and terminology accurately to communicate a message
concisely communicate information from the secondary-source investigation.


Prior knowledge checkpoint: identify 2 mineral resources that are used in your home and what they are used for.
Checkpoint sample response
	Students may have a variety of responses, including lithium in batteries, silicon in glass and copper in electrical wiring.


Teacher background information:
Information on Aboriginal and Torres Strait Islander Peoples’ geological knowledge can be found in the Australian Curriculum.
Information on Aboriginal and Torres Strait Islander Peoples’ knowledge of changes to materials such as resins can be found at the Australian Curriculum. 
[bookmark: _Toc201908732]‘What am I used for?’ (secondary-source investigation)
This activity requires secondary-source information to be printed prior to the lesson. Alternatively, the stations activity can be conducted digitally with students accessing the resources on computers. Table 13 outlines the resources that will need to be printed for the station’s activity.
[bookmark: _Ref193916119]Table 14 – summary of stations and printing requirements
	Station
	Printing 

	Ochre
	MAT PPT 1.4 Ochre
Australian Aboriginal Ochre Painting

	Resin
	MAT PPT 1.4 Resin
Use for resin and sap (1:23) video
Resin: an essential piece of kit 
Note: a device will be required for this station to play the video.

	Scar trees
	MAT PPT 1.4 Scar trees
Fact sheet: Aboriginal scarred trees (scroll to the bottom of the page for a printable fact sheet)

	Stone
	MAT PPT 1.4 Stone
Fact sheet: Aboriginal flaked stone tools (scroll to the bottom of the page for a printable fact sheet)

	Acacia
	MAT PPT 1.4 Acacia
Traditional uses of Australian acacias


1. Discuss the significance of the land and its resources. Relate this to the importance of Caring for Country and ways that we can all contribute to maintaining a sustainable lifestyle. Key points could include:
Cultural connection to the land: Aboriginal and Torres Strait Islander Peoples have a profound spiritual and cultural connection to their land. The land is not just a physical space; it is a living entity that holds stories, traditions, and cultural identity. Many Dreaming stories illustrate how the land and its resources are intertwined with cultural practices and beliefs. These narratives teach lessons about respect, responsibility, and the importance of maintaining harmony with the environment.
Significance of resources: natural resources such as water, minerals, plants, and animals are vital for the survival and well-being of Aboriginal and Torres Strait Islander communities. These resources provide food, materials for tools and art, and essential elements for ceremonial practices. The sustainable use of these resources has been practised for thousands of years. For example, traditional fire management techniques not only enhance the health of the land but also promote biodiversity.
Caring for Country: the concept of Caring for Country embodies the relationship between Aboriginal and Torres Strait Islander Peoples and their environment. It involves the stewardship of land and resources, ensuring that they are preserved for future generations. Caring for Country includes practices such as sustainable harvesting, protecting sacred sites, and maintaining ecological balance. It reflects a holistic understanding of the interconnectedness of all living things.
Explain that Aboriginal and Torres Strait Islander Peoples used resources for a range of purposes, including medicinal, practical, ceremonial, consumption and predicting seasons, and hunting times.
Students move around the stations and read or watch the stimulus material that is provided. They then respond to the questions in their workbooks. This content is based on the resources used by the People of the Bundjalung Nation.
Note: this information is generic. It is recommended that you contextualise the stations to reflect your local community.
Discuss the student responses to the questions for each resource. Students should correct their work where required. 
Ask students to classify each of the resources as either finite or renewable resources.
Checkpoint: list 2 materials used by Aboriginal and Torres Strait Islander Peoples and one use for each material.
Checkpoint sample response
	Resin was used as an adhesive when making tools. Certain stones were shaped into sharp flakes that could be used like a knife.


[bookmark: _Toc201908733]Resource showcase
After completing the learning stations on the use of various resources by Aboriginal and Torres Strait Islander Peoples, students will select one resource used by Aboriginal and Torres Strait Islander Peoples that interests them. They will create a social media post that highlights its significance, uses, and cultural relevance. The showcase should:
be catchy
describe a use of the material
include an interesting fact.
Students may write the text (approximately 300 characters) or record a short video or voice recording (approximately 30 seconds) to present their information. Encourage students to use their creativity. A set of instructions for students is included in the MAT PPT ‘1.4 Resource showcase’.
Sample response – resource showcase
	Did you know Aboriginal and Torres Strait Islander Peoples used flint to create sharp tools and spearheads, essential for hunting and survival? These tools were so finely crafted that they could even be used to carve intricate designs into wood and stone!




[bookmark: _Toc201908734]1.5 Evaluate the environmental impact of extracting and using a resource
	We are learning:
	I can:

	to assess the use of Australia’s finite resources
	describe 3 ways that extracting and using a resource can impact the environment

	to evaluate proposed solutions to a problem
	develop a set of evaluation criteria
evaluate the impact of extracting a resource on the environment

	to communicate scientific arguments.
	recognise that there are different types of scientific reports
use a formal tone and correct scientific language in a report
structure a report logically.


[bookmark: _Toc201908735]Environmental impact
1. Introduce the activity by watching a video such as Are we running out of resources? (17:25) (also included in the MAT PPT ‘1.5 Evaluating environmental impacts’). Focus on the first 2 minutes and 30 seconds, highlighting the environmental impact of mining. It features the landscape of an open-cut mine and outlines a process of breaking bonds in copper ore to extract copper. Explain to students that they will be learning more about the concept of bonds and bonding in chemistry over the next few weeks.
Checkpoint: What are the environmental impacts related to the extraction and use of copper?
Checkpoint sample response
	Mining copper ore requires the extraction of copper ore, which has to go through extensive processing to extract the pure copper metal, which is used in a range of products such as electrical wiring. Using acids to extract the copper from the ore can cause land or water pollution if not managed appropriately. Copper extraction requires a large amount of energy, which often uses fossil fuels and contributes to greenhouse gas emissions, which cause climate change.


Tell students they are going to:
develop evaluation criteria to evaluate the environmental impacts of mining (Part A – create evaluation criteria)
read a case study about a mineral or resource that is mined in Australia
evaluate the environmental impacts of mining the mineral or resource using the evaluation criteria (Part B – evaluate the impact)
construct a scientific report to the local council about the environmental impacts of mining the resource (Part C – report your findings).
Note: the skill of communicating to a given audience is assessed in the Materials assessment task – option 1. If this task is used, then the skills in this activity should be taught before the task is due for submission.
[bookmark: _Ref194389872]Part A – create evaluation criteria
Guide the students through developing an evaluation criteria which will be used to evaluate the impact of extracting and using a named resource on the environment. A sample evaluation criteria is provided in Table 14.
Steps for creating a set of evaluation criteria
1. Understand the context:
Watch a video such as Environmental Impact of Mining and Resource Extraction on Australia (4:51) (also included in the MAT PPT ‘1.5 Environmental impact of mining and resource extraction in Australia’).
Identify key environmental impacts associated with the extraction and use of minerals.
Define key terms:
Impact: the effect or influence of an action (for example, pollution and habitat destruction).
Evaluation criteria: the standards or measures used to assess the impact.
Identify relevant factors. Consider various aspects of the environmental impact. Some factors to think about include:
Scale: How widespread is the impact? (local, national, global)
Severity: How serious is the impact? (minor, moderate, severe)
Duration: Is the impact temporary or permanent?
Biodiversity: How does it affect plant and animal life?
Human health: Are there impacts on human communities?
Formulate criteria. Create specific, measurable statements for each factor identified. Use the following format:
Factor: describe the aspect (for example, ‘severity of pollution’).
Criteria: define what qualifies as low, moderate, or high impact, for example
Low: minimal pollution, localised effects
Moderate: noticeable pollution affecting several areas or species
High: severe pollution with widespread impacts on ecosystems and communities.
Prioritise criteria: decide which criteria are most important for the evaluation. This helps focus the assessment on the most critical impacts.
Review and refine:
Discuss your criteria with your group. Ensure they are clear, specific and relevant to the resource you are evaluating.
Adjust based on feedback from your peers.
Document your criteria: a table is often the best way to present this data. A sample table with examples of criteria is included below. This is a guide only. Encourage the students to develop criteria and descriptions to create a table.
Checkpoint: check students’ ability to use the evaluation criteria with a familiar context, such as ‘everyone at school leaving their rubbish on the ground near their seats at lunch time’. Students evaluate the issue against each criterion and note their reasoning.
Note: not all factors will be relevant to this question. If using the sample table (Table 14), focus on the first 3 factors. This could be completed individually, in small groups or as a class to ensure all students can use the evaluation table.
Checkpoint sample response
	1. Pollution – moderate
Leaving rubbish on the ground causes noticeable pollution in our school environment. This litter can lead to a buildup of waste, which affects multiple areas around the school. For example, food scraps can attract pests and rodents, while plastic wrappers and containers can break down into microplastics, contaminating soil and water. This type of pollution may lead to degraded local water quality if it rains, and runoff carries the rubbish into nearby drains. While the pollution does not severely affect air quality, it negatively impacts local wildlife, such as birds and insects that may ingest the litter. Therefore, according to the assessment criteria, I would classify this as moderate pollution.
Biodiversity loss – low
The littering issue can also lead to some biodiversity loss. While the immediate impact on local species may not be drastic, there is potential for population declines among certain animals that mistake rubbish for food. For instance, birds that feed in the schoolyard may ingest plastic, which may harm their health. Overall, while there are some disruptions in the ecosystem, the impact on biodiversity is not yet severe. I would categorise this as having some impact on biodiversity, meaning that while some species are affected, the overall ecosystem remains relatively intact.
Human health risks – low
Regarding human health risks, the litter left on the ground poses minor health effects, particularly for students with allergies or respiratory issues, who may be affected by pests attracted to the rubbish. Although there are no major health risks associated with this type of pollution, it is important to acknowledge that the accumulation of rubbish can lead to an unhealthy environment over time. Therefore, I would assess the human health risks as minor and manageable but still concerning for vulnerable populations.
Conclusion:
In conclusion, the environmental impact of students leaving their rubbish on the ground during lunchtime is noticeable but manageable. The pollution generated is moderate, affecting local areas and some wildlife. Biodiversity loss is minor, and while there are minor health risks to the school community, there are no significant health concerns currently. To improve the situation, it is essential for students to be more responsible with their waste disposal and to participate in keeping our school environment clean.



[bookmark: _Ref199758959][bookmark: _Ref194390238]Table 15 – sample student evaluation criteria for evaluating the impacts of mining on the environment
	Factor
	Low-impact description
	Moderate impact description
	High-impact description
	Classification
	Priority rank

	Pollution
	Minimal pollution is generated, with localised effects that do not significantly affect surrounding ecosystems or human health. Any pollutants are quickly diluted or contained.
	Noticeable pollution is produced, affecting multiple areas, and may lead to degraded water or air quality. Some negative effects on local wildlife and human health may be observed, but they are manageable.
	Severe pollution occurs, with widespread contamination of air, water, and soil. Significant health risks are posed to local communities, and the ecosystem suffers from long-term damage.
	Moderate	1
	Biodiversity loss
	Negligible impact on local species; ecosystems remain stable, with little to no loss of biodiversity.
	Some species experience population declines, but overall biodiversity remains relatively intact. Ecosystem functions are still maintained, although some balance is disrupted.
	Significant loss of species and habitats occurs, leading to long-term changes in the ecosystem. The extinction of species may occur, drastically altering the ecological balance.
	Moderate	2
	Human health risks
	No observable health risks to communities; any exposure to pollutants is minimal and does not affect health.
	Minor health effects reported, such as respiratory issues or minor illnesses, particularly among vulnerable populations. Health risks are acknowledged but manageable.
	Major health risks to communities, including chronic health conditions, increased disease prevalence, and potential fatalities. Vulnerable populations are severely affected, leading to a public health crisis.
	Low	3
	Resource depletion
	Sustainable levels of extraction ensure that resources are used at a rate that allows for natural replenishment, guaranteeing their long-term availability.
	Moderate depletion occurs, with some resources being consumed faster than they can regenerate. Future availability is uncertain but not immediately critical.
	Severe depletion of resources leads to scarcity, with little to no chance of natural regeneration. Long-term sustainability is compromised, affecting future generations.
	N/A	7
	Habitat destruction
	Minimal habitat alteration: minor, localised areas are impacted with minimal long-term effects on local wildlife.
	Noticeable destruction of habitats that affects several species, though some areas may remain intact. Recovery may take time, but it is possible.
	Extensive habitat destruction occurs, leading to irreversible loss of ecosystems. Many species may face extinction due to habitat loss, with significant long-term ecological consequences.
	Low	4
	Soil erosion
	Minimal soil erosion occurs, with natural vegetation stabilising the soil. Any erosion is manageable and does not affect the surrounding areas.
	Moderate erosion is noted, resulting in a significant decline in soil quality and fertility. Some sedimentation in waterways may take place, but the impacts remain manageable.
	Severe soil erosion leads to significant loss of topsoil, affecting agriculture and local ecosystems. Increased sedimentation dramatically alters waterways and habitats.
	N/A	5


[bookmark: _Ref194389944]Part B – evaluate the impact
Students use the evaluation criteria that they developed in Part A to evaluate the impact of the resource they have been given on the environment. Students use the information in their fact sheet and from additional research to classify each factor as low, medium or high impact on the environment. Then, students rank the importance of the factors.
A set of fact sheets has been provided and may be laminated for use for multiple classes. Additional resources that may be useful for improving students' understanding of how some of these products are mined and their impacts include:
Environmental Impact of Oil and Gas Refining and Processing (2:45) – covers key environmental issues related to refining and processing
How does fracking work? (6:03) – shows how natural gas is extracted and some of the environmental impacts
Mining and the environment – a summary by the Australian Bureau of Statistics on the impact of the mining industry on the environment.
[bookmark: _Ref194390105]Part C – report your findings
Students will create a written report to communicate their findings about the environmental impact of extracting and using their allocated resource to the council. The report should be approximately 400 words.
The report should use:
formal language – a professional tone and language that avoids colloquialisms and slang
objective language – language that is based on fact and evidence, not opinions
technical vocabulary – use specific terms such as the language used in the evaluation criteria.
The report should contain:
an introduction – an overview of the mineral or resource and where it is mined, and an outline of the purpose of the report
a method – a brief outline of how the information was collected for the report
a summary of the findings – a brief summary of each environmental impact from mining the mineral or resource
a recommendation – a brief summary of recommendations that could reduce the impact of mining and using the resource on the environment.
Differentiation: a scaffold for writing the report may be used to support students in developing this skill.
Sample response
	Introduction
Gold is a precious metal that has been valued for centuries due to its rarity and aesthetic appeal. It is used in jewellery, electronics, and as a form of investment. In Central West NSW, gold mining has a rich history, significantly contributing to economic growth. However, mining activities can lead to environmental degradation, including soil erosion, water pollution, and a loss of biodiversity. Understanding the balance between economic benefits and environmental health is vital. This report aims to evaluate the effects of gold mining in our region and offer recommendations to the local council.
Methodology
This evaluation was conducted by reviewing the literature on the environmental impact of gold mining. Evaluation criteria were used to assess each factor and make a judgement about the impact of gold mining on the environment.
Findings
Pollution – the use of cyanide and mercury in gold extraction poses a significant risk to water quality. Dust and waste materials from mining operations also contribute to air pollution and water pollution, which can affect the health of ecosystems.
Biodiversity loss – clearing vegetation and altering landscapes can destroy habitats, which affects local flora and fauna. 
Soil erosion – removing vegetation destabilises the soil and increases erosion and sedimentation in waterways, which can impact aquatic ecosystems.
Discussion
The findings indicate that while gold mining plays a vital role in the local economy, it comes with significant environmental challenges. The contamination of water sources poses risks to local wildlife and community health. Additionally, habitat destruction could lead to a decline in biodiversity. Striking a balance between economic gain and environmental stewardship is critical for sustainable development.
Recommendations
Implement strict regulations – the council should monitor mining practices comprehensively, ensuring compliance with environmental regulations to minimise environmental impacts, including regular environmental assessments.
Promote sustainable mining practices – require mining companies to adopt sustainable practices, such as using environmentally friendly extraction methods and rehabilitating mined areas.
Community awareness programs – develop programs to educate the community about the environmental impacts of mining and promote local initiatives to monitor and protect natural resources.
Conclusion
Gold mining in Central West NSW presents a double-edged sword, offering economic benefits while posing environmental risks. Tackling these challenges is crucial for the community's well-being and the preservation of natural resources. The local council is encouraged to consider the recommendations provided in this report to support sustainable practices in gold mining.
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Student resource – evaluating the impact of mining minerals and resources
Table 1 – evaluation criteria template


[bookmark: _Student_resource_–_6]Student resource – fact sheets
Copper ore mining
Copper ore mining is a vital industry that provides copper, a metal essential for electrical wiring, plumbing, and various manufacturing processes. While copper plays a key role in modern society, the extraction process can lead to significant environmental and social impacts. This report explores the effects of copper ore mining in terms of pollution, biodiversity loss, human health risks, resource depletion, habitat destruction, soil erosion, and social and economic considerations.
Pollution is a major concern associated with copper ore mining. The extraction and processing of copper can produce harmful emissions and waste materials. Mining operations often release dust and particulate matter into the air, which can adversely affect air quality and the health of nearby communities. Additionally, if wastewater from mining operations is not properly managed, it can contaminate local rivers and streams, harming aquatic life and potentially affecting drinking water supplies.
Copper mining can contribute to biodiversity loss, particularly in regions rich in wildlife. Land clearing for mining operations can destroy habitats supporting various plant and animal species. When these ecosystems are disrupted, it can lead to a decline in biodiversity, as some species may be unable to adapt to the changes. Protecting biodiversity is crucial for maintaining ecosystem balance, and mining activities can pose a significant threat if not carefully managed.
Human health risks pose a significant concern in the copper mining industry. Workers may be exposed to toxic substances, including heavy metals and chemicals involved in the extraction process, which can lead to health issues such as respiratory problems and skin irritations. Communities residing near mining sites may also face risks of air and water pollution. Implementing stringent safety regulations and health monitoring is essential to safeguard the well-being of miners and local residents.
Copper is a finite resource, and continuous extraction can lead to its depletion. As the more easily accessible copper deposits are exhausted, mining companies may resort to more challenging and environmentally damaging methods to access the remaining resources. This raises concerns about the long-term availability of copper and underscores the need for sustainable practices to ensure that future generations can also benefit from this essential metal.
The process of copper ore mining often involves significant habitat destruction. Large areas of land must be cleared to access the ore, which can permanently alter landscapes and disrupt local ecosystems. This destruction can have lasting effects on wildlife populations and plant species, making it difficult for ecosystems to recover. Preserving natural habitats is crucial for maintaining biodiversity and ecological health.
Copper mining can contribute to soil erosion, especially in areas where vegetation is removed. Without plant cover, soil becomes more vulnerable to erosion from wind and water. This erosion can result in the loss of fertile land and increased sedimentation in nearby rivers and streams, negatively impacting aquatic ecosystems. Effective erosion control measures are essential for protecting soil health and maintaining agricultural productivity in surrounding areas.
Copper ore mining is essential for supporting technological advancement and economic growth, but it also presents various environmental and social challenges. Understanding these impacts is vital for promoting responsible mining practices. By balancing economic benefits with environmental protection and community engagement, we can work towards a sustainable future for copper mining. It is crucial to ensure that the extraction of this important resource does not come at the expense of our ecosystems and communities.
This work has been generated using artificial intelligence. Any copyright subsisting in this work is owned by © State of New South Wales (Department of Education) 2025. 

Coal mining
Coal mining plays a vital role in supplying energy to many countries worldwide. However, it comes with a host of environmental and social challenges that can significantly affect both ecosystems and human health.
One of the most pressing concerns related to coal mining is pollution. Initially, mining activities might produce only minimal emissions that do not heavily impact the surrounding environment. However, as these activities expand, air quality can deteriorate, leading to problems like acid rain that affect nature and infrastructure. In severe cases, extensive mining can result in significant air pollution, posing serious health risks to local communities. Particulate matter from mining operations is particularly concerning, as it can contribute to respiratory issues and other serious health conditions. Additionally, pollutants such as sulphur dioxide and heavy metals can contaminate air and water sources, further exacerbating environmental challenges.
The effects of coal mining on biodiversity are also noteworthy. At first, local ecosystems may remain relatively stable, with minimal impacts on native species. However, as mining operations grow, habitat disruption can occur, leading to declines in certain plants and animals. In extreme situations, extensive mining can result in habitat loss that threatens endangered species and disrupts the balance of local ecosystems. Implementing mitigation strategies, such as creating wildlife corridors and restoring habitats post-mining, can help reduce these negative impacts.
Health risks associated with coal mining can vary based on the scale of the operations and their proximity to communities. In some cases, residents may not notice any health issues. However, as mining increases, more people may experience respiratory problems due to dust and emissions. In extreme scenarios, communities near large mining sites report higher rates of respiratory diseases and even cancer, underscoring the importance of strict regulations to protect public health.
Resource sustainability is another critical aspect of coal mining. While sustainable practices can help manage coal reserves for future generations, there are concerns about the depletion of easily accessible coal. As these reserves dwindle, we may face economic challenges and a greater reliance on alternative energy sources, highlighting the necessity of transitioning to more sustainable energy solutions.
The landscape changes caused by coal mining are significant and complex. Initially, mining may involve minor land clearing, but as operations expand, there can be noticeable loss of forests and habitats, impacting local ecosystems. In severe cases, extensive mining can permanently change the landscape, with lasting effects on wildlife. However, regeneration efforts, such as replanting native vegetation and restoring natural contours, can help rehabilitate these disturbed areas and promote ecological balance.
Soil erosion is a further critical issue associated with coal mining. Initially, natural vegetation may help stabilise the soil, resulting in minimal erosion. However, soil stability can become compromised as mining activities intensify, leading to moderate to severe erosion. This erosion can result in sedimentation in waterways, harming aquatic ecosystems and disrupting local hydrology. To mitigate soil erosion, practices such as contour farming, planting cover crops, and using sediment control structures can be employed. These methods help maintain soil integrity and reduce runoff, ensuring healthier landscapes post-mining.
The social and economic implications of coal mining are substantial. In New South Wales, coal mining is the largest export earner, contributing $18 billion annually. With 36 operational mines providing 21,000 direct jobs and 84,000 indirect jobs, the local economy relies heavily on this industry. While initial mining activities may not significantly disrupt local communities, changes in mining practices can lead to shifts in employment opportunities. In extreme cases, communities may face displacement and long-term economic instability, resulting in social conflict and hardship.
In summary, coal mining presents a complex array of environmental and social impacts that range in severity. While initial activities may produce minimal effects, expanding mining operations can lead to significant pollution, biodiversity loss, health risks, resource depletion, habitat destruction, soil erosion, and social challenges. Understanding these impacts is crucial for developing sustainable mining practices that protect the environment and local communities. By implementing regeneration efforts and effective erosion mitigation strategies, we can work toward a healthier ecosystem and a more sustainable future for generations to come.
This work has been generated using artificial intelligence. Any copyright subsisting in this work is owned by © State of New South Wales (Department of Education) 2025. 

Opal mining
Opal mining is a significant industry in Australia, particularly in regions like Coober Pedy and Lightning Ridge. While opals are cherished for their beauty and uniqueness, the extraction process can lead to various environmental, health, and social impacts that merit careful consideration.
One pressing concern related to opal mining is pollution, affecting air, water, and soil quality. The mining process generates dust that can contaminate the air, posing respiratory issues for miners and nearby residents. Additionally, the chemicals used to process opals can seep into local water sources if not handled carefully. Although many mines implement measures to reduce pollution, it remains a significant concern for environmental integrity and public health.
The areas where opal mining occurs are often rich in biodiversity. The excavation of land for mining can lead to habitat loss for various plants and animals. While some mines operate in less biodiverse regions, others may disrupt ecosystems that support local wildlife. The loss of these habitats can decrease species populations and alter the balance of the ecosystem. To mitigate these impacts, it is essential to implement habitat restoration efforts post-mining, such as replanting native vegetation and creating wildlife corridors to support local fauna.
Health risks for opal miners are a critical issue, primarily due to exposure to dust and chemicals. Prolonged inhalation of dust can lead to respiratory complications, while chemical exposure might result in skin irritations and other health concerns. Additionally, the physical demands of mining work can lead to injuries. Establishing and enforcing proper safety measures and health regulations is essential to protect the wellbeing of workers.
Opals are a finite resource, and the continued mining of these precious stones must be conducted sustainably. If mining practices are not responsibly managed, future generations may face challenges accessing high-quality opals. It is crucial to strike a balance between meeting the demand for opals and implementing sustainable mining practices to ensure that these natural resources remain available for years to come.
The excavation process involved in opal mining often leads to significant habitat destruction. Large areas of land are cleared, and the natural landscape is altered, which can have long-lasting effects on the environment. Restoration efforts can be challenging; however, proactive measures to rehabilitate mined areas, such as restoring topsoil, replanting native species, and monitoring ecosystem recovery, are vital for maintaining biodiversity and ecological health.
Soil erosion is another critical issue associated with opal mining, particularly in areas where vegetation has been cleared. Removing plants leaves the soil vulnerable to erosion from wind and water. This erosion can lead to the loss of fertile land and sedimentation in nearby waterways, negatively impacting aquatic ecosystems. To mitigate soil erosion, techniques such as contour ploughing, planting cover crops, and establishing erosion control structures can be employed, helping to stabilise the soil and reduce runoff.
In summary, opal mining plays a significant role in Australia’s economy, yet it comes with various environmental and social challenges. Understanding the impacts of this industry is essential for promoting responsible mining practices. By balancing economic benefits with environmental protection and community engagement, we can work toward a more sustainable future for opal mining and the ecosystems it affects.
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Gold mining
Gold mining is a major industry worldwide, with Australia being one of the leading producers. Gold has played an important role in the economy for over a century due to its beauty and use in various industries, including electronics and jewellery. However, the process of extracting gold can lead to serious environmental, health, and social impacts. This overview explores the effects of gold mining in areas such as pollution, biodiversity loss, human health risks, resource depletion, habitat destruction, soil erosion, and social and economic considerations.
One of the most significant concerns with gold mining is the pollution it can create. The extraction process often involves toxic chemicals like cyanide and mercury, which can contaminate nearby water sources if not managed properly. Additionally, mining operations can produce dust and waste materials, leading to air and water pollution. These pollutants can have severe consequences for both the environment and the health of local communities, highlighting the need for effective management and regulation.
The areas targeted for gold mining are typically rich in biodiversity, home to many plant and animal species. When vegetation is removed and landscapes are altered, habitats can be destroyed, threatening local wildlife. The loss of biodiversity can disrupt ecosystems and lead to declines in species populations. Protecting these habitats is essential for maintaining a healthy environment and supporting biodiversity. Implementing conservation measures and restoring habitats post-mining can help mitigate these impacts.
Health risks associated with gold mining are a serious concern for workers and nearby communities. Miners may be exposed to harmful chemicals, leading to skin irritations, respiratory issues, and other health problems. The physical demands of mining work can also result in injuries. Additionally, communities living near mining sites may face health risks from air and water pollution. Enforcing safety measures and health regulations is crucial to safeguarding the well-being of both miners and local residents.
Gold is a finite resource, and continued mining can lead to its depletion. If extraction practices are not sustainable, future generations may struggle to access this valuable metal. Responsible mining practices, such as recycling and reducing waste, are essential to ensure that gold remains available for years to come.
The process of gold mining often leads to significant habitat destruction. Large areas of land are cleared, permanently altering the natural landscape and making it challenging for ecosystems to recover. Preserving natural habitats is critical for protecting biodiversity and maintaining ecological balance. After mining, restoration efforts, such as replanting native vegetation and rehabilitating the land, can help promote recovery.
Soil erosion is another important issue linked to gold mining. When vegetation is removed, soil becomes more susceptible to erosion from wind and water. This erosion can lead to the loss of fertile land and increased sedimentation in rivers and streams, negatively impacting aquatic ecosystems. To mitigate soil erosion, practices such as planting cover crops and installing erosion control structures can be beneficial.
In summary, gold mining is a significant industry that contributes to the economy but also presents various environmental and social challenges. Understanding these impacts is vital for promoting responsible mining practices. By balancing economic benefits with environmental protection and community engagement, we can work toward a sustainable future for gold mining and the ecosystems it affects. It is essential to ensure that the extraction of this precious resource does not come at the expense of our environment and communities.
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Oil mining
Oil mining, also known as oil extraction or drilling, plays a crucial role in the global economy by providing fuel and energy for various industries. However, the process of extracting oil can have significant environmental and social impacts. This report discusses the effects of oil mining in terms of pollution, biodiversity loss, human health risks, resource depletion, habitat destruction, soil erosion, and social and economic considerations.
One of the most concerning impacts of oil mining is pollution. The extraction and transportation of oil can lead to spills, which pollute water bodies and harm marine life. Additionally, oil drilling produces emissions that contaminate the air, contributing to climate change and health problems for nearby communities. Proper management and containment measures are essential to minimise these pollution risks, but accidents can still occur, with devastating effects on the environment.
Oil mining often takes place in ecologically sensitive areas, which can lead to biodiversity loss. The construction of drilling sites and pipelines can disrupt habitats, putting pressure on local wildlife. When animals lose their natural habitats, it can lead to declining populations and even extinction for some species. Protecting biodiversity is vital for maintaining healthy ecosystems, and oil mining can significantly threaten this balance.
Oil mining can pose serious health risks to workers and nearby communities. Exposure to toxic chemicals used in the extraction process can lead to respiratory issues, skin problems, and other health concerns. Additionally, communities living near oil drilling sites may face risks from air and water pollution, which can contribute to long-term health issues. Ensuring strict safety regulations and monitoring is crucial to protect the health of workers and residents.
Oil is a finite resource, and continuous extraction can lead to its depletion. As easily accessible oil reserves are exhausted, companies may turn to more challenging and environmentally damaging extraction methods. This depletion raises concerns about future energy availability and emphasises the need for alternative energy sources and sustainable practices.
The process of oil mining often involves significant habitat destruction. Clearing land for drilling sites and related infrastructure can permanently alter landscapes and ecosystems. This destruction can lead to long-term consequences for local flora and fauna, making it difficult for ecosystems to recover. Protecting natural habitats is essential for maintaining biodiversity and ecological health.
Oil mining can contribute to soil erosion, particularly in areas where vegetation is removed. The loss of plant cover makes soil more vulnerable to erosion from wind and water. This erosion can lead to the loss of fertile land and increased sedimentation in rivers and streams, harming aquatic ecosystems. Implementing measures to reduce erosion is essential for protecting soil health.
While oil mining plays an essential role in providing energy and economic benefits, it also poses various environmental and social challenges. Understanding these impacts is vital for promoting responsible practices in the oil industry. By balancing economic development with environmental protection and community engagement, we can work towards a sustainable future for oil mining. It is crucial to ensure that the extraction of this valuable resource does not come at the expense of our ecosystems and communities.
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Uranium mining
Uranium mining is the process of extracting uranium ore, which is primarily used as fuel in nuclear power plants. While uranium is an important energy source, the mining process can lead to serious issues for the environment, human health, and local communities.
One of the biggest concerns about uranium mining is pollution. When uranium is extracted, it produces waste that can contain radioactive materials. If this waste is not managed properly, it can contaminate the soil and water, causing long-lasting environmental damage. Additionally, dust and emissions from mining operations can pollute the air, posing risks to both people and wildlife.
Uranium mining often takes place in areas rich in biodiversity, meaning they have a lot of different plants and animals. The mining process can disrupt these ecosystems and destroy habitats, leading to a decline in species populations. This loss can upset the balance of the ecosystem, which is vital for keeping our environment healthy. Protecting these living things is crucial, as biodiversity helps maintain the overall health of our planet.
Human health is another significant concern linked to uranium mining. Workers in uranium mines may be exposed to harmful radiation and toxic chemicals, which can result in serious health problems, including respiratory issues and an increased risk of cancer. People living near mining sites can also face health risks from contaminated air and water. This makes it essential to implement strict safety measures and regulations to protect the well-being of both workers and local residents.
Moreover, uranium is a limited resource. We could eventually run out if we continue to extract it without care. As easily accessible uranium deposits are depleted, mining operations may become more challenging and environmentally damaging. This raises concerns about the long-term availability of uranium for nuclear energy and highlights the need for sustainable practices in the industry.
The mining process often leads to significant habitat destruction. It requires clearing land, which can permanently alter landscapes and ecosystems. This destruction can have long-lasting effects on local plants and animals, making it difficult for ecosystems to recover. Preserving natural habitats is essential for maintaining biodiversity and ecological health.
Uranium mining can also contribute to soil erosion, especially in areas where vegetation is removed. Without plant cover, soil becomes more vulnerable to erosion from wind and water. This erosion can result in the loss of fertile land and increased sediment in nearby water bodies, harming aquatic ecosystems. Effective erosion control measures are crucial for protecting soil health.
In the broader context of energy production, it is essential to consider alternatives to uranium. Renewable energy sources such as solar, wind, and hydroelectric power are becoming increasingly popular and can provide cleaner options for meeting our energy needs. Technological advances in mining practices are also being explored to minimise environmental impacts, such as improved waste management and methods that reduce habitat disruption.
Public opinion on nuclear energy and uranium mining varies widely. Some advocate for nuclear energy as a cleaner alternative to fossil fuels, particularly in the fight against climate change. Others oppose it due to safety concerns and the environmental risks associated with mining and waste disposal.
Finally, it is important to consider the regulatory frameworks that govern uranium mining. These regulations often include environmental assessments, safety standards, and community engagement requirements, which help to mitigate the negative impacts of mining.
In conclusion, while uranium mining is vital in providing fuel for nuclear energy, it also presents various environmental and social challenges. Understanding these impacts, as well as the alternatives and regulations, is essential for promoting responsible mining practices. By balancing economic development with environmental protection and community engagement, we can work towards a sustainable future for uranium mining. We must ensure that we extract this important resource without harming our ecosystems and communities.
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Lithium mining
Lithium mining is becoming increasingly important as the demand for lithium-ion batteries rises, particularly for electric vehicles and renewable energy storage. The global push for cleaner energy solutions means that lithium is more essential than ever, as it plays a critical role in powering our modern technologies. However, the way we extract lithium can lead to serious environmental, health, and social issues. Let us explore some of these impacts.
One major concern with lithium mining is pollution. The extraction process can release harmful chemicals into the air and water. For example, when lithium is extracted from brine, it uses much water, and if this is not managed well, it can contaminate local water supplies. Additionally, dust from mining operations can contribute to air pollution, which can harm the environment and the health of nearby communities.
Lithium mining often occurs in sensitive ecological areas, making biodiversity loss a significant issue. When land is cleared for mining, it can disrupt habitats where various plants and animals live. This destruction can lead to a drop in species populations and, in some cases, even extinction. Protecting biodiversity is crucial for maintaining healthy ecosystems, and lithium mining can threaten this balance.
Human health is another critical concern in lithium mining. Workers may be exposed to toxic chemicals and dust, leading to respiratory problems and other health issues. Communities near mining sites can also face risks from contaminated air and water. It is vital to have strict safety regulations and health monitoring to protect both miners and local residents.
The increasing global demand for lithium raises questions about the sustainability of its extraction. As electric vehicles become more popular and the need for renewable energy storage grows, the pressure on lithium resources intensifies. This makes it even more important to implement sustainable practices in lithium mining to ensure we can meet future technological needs without harming the environment.
Moreover, lithium is a finite resource that will not last forever. If we keep extracting it without care, we could run out. As the easier-to-reach lithium deposits are used up, mining may become harder and more harmful to the environment. This highlights the need for sustainable practices in the industry, including recycling lithium from used batteries to reduce the demand for new mining.
The mining process can cause significant habitat destruction. Clearing land for mining can permanently change landscapes and ecosystems, which can have long-lasting effects on local plants and animals. This destruction can make it difficult for ecosystems to recover and reduce their ability to provide essential services, like clean air and water.
Lithium mining can also lead to soil erosion, especially in areas where vegetation is removed. Without plants to hold the soil in place, it becomes more vulnerable to erosion from wind and water. This can result in the loss of fertile land and increased sediment in rivers and streams, harming aquatic ecosystems. Effective erosion control measures are essential for protecting soil health.
Additionally, various environmental regulations are in place to govern lithium mining practices. These regulations aim to minimise the negative impacts of mining on local ecosystems and communities. Governments can help ensure that lithium mining is done responsibly by enforcing safety standards and conducting environmental assessments.
While lithium mining is crucial for supporting the shift to electric vehicles and renewable energy, it brings various environmental and social challenges. Understanding these impacts is vital for promoting responsible mining practices. By balancing economic development with environmental protection and community engagement, we can strive for a sustainable future in lithium mining. It is essential to ensure that we extract this valuable resource without harming our ecosystems and communities.
This work has been generated using artificial intelligence. Any copyright subsisting in this work is owned by © State of New South Wales (Department of Education) 2025. 

Iron ore mining
Iron ore mining is a crucial part of our economy, providing the essential raw material for making steel. Steel is used everywhere, from buildings and bridges to cars and appliances. While iron ore is vital for growth and development, our methods to extract it can lead to serious environmental and social challenges. Let us dive into some of the key issues surrounding iron ore mining.
Pollution is a significant concern associated with iron ore mining. The process of extracting and processing iron ore generates dust and harmful emissions, which can pollute the air. This pollution can pose health risks to nearby communities. Moreover, mining operations often produce wastewater. If this wastewater is not carefully managed, it can seep into local water supplies, harming aquatic life and affecting the drinking water for residents.
Iron ore mining frequently occurs in regions that are home to diverse ecosystems. When large areas of land are cleared for mining, it can lead to habitat destruction, threatening the plants and animals that live there. Disrupting these ecosystems can result in a decline in species populations, and in the worst cases, some species may even face extinction. Protecting biodiversity is essential to maintaining our ecosystems' health, and responsible mining practices are key to achieving this.
The health and safety of workers in the iron ore industry is another critical issue. Miners may be exposed to dust and toxic chemicals, leading to respiratory and other health problems. Air and water pollution can also affect communities living close to mining operations. To safeguard the well-being of both workers and local residents, it is vital to implement strict safety measures and health regulations.
It is important to recognise that iron ore is a finite resource. If we continue to extract it without considering sustainability, we could deplete these valuable deposits. As the easier-to-reach iron ore is mined out, companies may need to use more challenging and environmentally damaging extraction methods. This raises concerns about the long-term availability of iron ore and highlights the need for sustainable practices in the mining industry.
The process of iron ore mining often results in significant habitat destruction. The extensive clearing of land can permanently alter landscapes and disrupt local ecosystems. Such destruction can have lasting effects on wildlife and plant species, making it difficult for ecosystems to bounce back. Preserving natural habitats is essential not just for biodiversity, but also for the ecological health of an area.
Iron ore mining can also contribute to soil erosion, especially when vegetation is removed. Without plants to anchor the soil, it becomes more susceptible to erosion from wind and rain. This can lead to the loss of fertile land and increased sediment in rivers and streams, negatively impacting aquatic ecosystems. Implementing effective soil conservation measures is critical to maintaining soil health and supporting agricultural productivity in surrounding areas.
In summary, iron ore mining plays a vital role in economic development, but it also brings a host of environmental and social challenges. Understanding these impacts is crucial for advocating responsible mining practices. By finding a balance between economic benefits and environmental protection, alongside active community engagement, we can work towards a sustainable future for iron ore mining. It is essential to ensure that our extraction practices do not come at the expense of our ecosystems and the well-being of local communities.
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Title of the report
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Subject: [insert a subject]
	Introduction
	brief overview of the issue being evaluated
importance of the issue to the community
purpose of the report.

	Background information
	detailed description of the issue
relevant scientific principles or concepts.

	Methodology
	explanation of how the evaluation was conducted (for example, data collection methods, sources of information)
any experiments, surveys, or observations made.

	Findings
	presentation of data collected (graphs, tables, or charts can be useful here)
key observations and results from the evaluation
any patterns, trends, or significant points noted.

	Discussion
	interpretation of the findings
implications of the results for the community
consideration of any limitations or challenges faced during the evaluation.

	Recommendations
	suggested actions or solutions to address the issue
justification for each recommendation based on the findings
potential benefits to the community from implementing these recommendations.

	Conclusion
	summary of the key points discussed in the report
reiteration of the importance of addressing the issue
call to action for the local council.

	References
	list of all sources consulted during the research
proper citations for any data, studies, or literature referenced.


Note
The table you have is a planning tool designed to help you organise your thoughts and structure your report. It outlines the key sections and points you need to include, but it is important to remember that this table should not be copied directly into your report.
Instead, you will need to rewrite the information in the table in a coherent and flowing prose format. This means expanding on each point with complete sentences to form a comprehensive report.
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Use the checklist below to evaluate your method design.
Table 1 – method evaluation criteria
	Component
	Evidence
	Assessment

	What are the independent and dependent variables in the experiment? Are they clearly defined?
	IV is …
DV is…
	Choose an item.

	Have all controlled variables been identified and accounted for?
	List the controlled variables and how they are controlled
	Choose an item.

	Is there a control group included in the experiment? If not, why is it not necessary?
	
	Choose an item.

	Is the experimental procedure clearly outlined in a step-by-step format?
	
	Choose an item.

	Are the steps logical and easy to follow?
	
	Choose an item.

	Are all the necessary materials and equipment listed? Are they appropriate for the experiment?
	
	Choose an item.

	Does the method allow the inquiry question to be answered?
	
	Choose an item.

	Are all necessary safety precautions mentioned and explained?
	
	Choose an item.

	Can the experiment be repeated by others using the described method? Are there any steps that might lead to variability?
	
	Choose an item.

	Is the sample size adequate to support reliable conclusions?
	
	Choose an item.

	How will the data be collected? Are the data collection methods reliable and valid?
	
	Choose an item.

	What potential sources of error could affect the results? How are they minimised?
	
	Choose an item.

	What methods will be used to analyse the data? Are these methods appropriate for the type of data collected?
	
	Choose an item.

	Are there any potential biases or subjective judgments in the experimental design? How are they controlled?
	
	Choose an item.

	Is the method valid? (Are all variables controlled or accounted for, does the method allow you to answer the inquiry question, have you used a control?)
	
	Choose an item.

	Is the method reliable? (Is the sample size large enough, has it repeated under the same conditions to gain the same results?)
	
	Choose an item.

	A neat, labelled diagram of the experiment set up is included.
	
	Choose an item.


Evaluate your method. Ensure that you include evidence supporting your evaluation.
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