Presenter - The external assessment report is written each year to provide teachers and students of environmental science with feedback on how students performed in the exam. For each question, it provides raw data on the total marks given during the assessment process. This indicates how well each question was handled, and provides some detail on how the marks were awarded for each short-answer question. The report indicates the areas students handled well, and areas of poor knowledge and misunderstandings. The report, along with the exam, are important sources of information to help teachers plan and deliver their coursework to students, along with the study design, which is the key document for all coursework planning. 
Examination strengths and opportunities
Students who successfully completed the 2024 exam were able to consistently apply their knowledge and understanding of the course material from across all areas of the study, both in units three and four. They demonstrated a clear understanding of key terms, both in defining them correctly, and also applying them to the different examples given throughout the exam. Basic mathematical skills were used to interpret data and complete simple calculations correctly. The planning advice for the study on the VCAA website provides an outline of mathematical skills required for Environmental Science. 
Successful students carefully read all the information in the graphs, and used it to support their answers where required. Better answers were written clearly, and directly addressed the specifics of the question being asked. Complete answers demonstrated student understanding of key knowledge, combined with the clear application of this knowledge to the example or case study being discussed. Areas of weakness included answers that did not apply the key terms correctly. Examples of this included jumbling the concepts of validity, accuracy, and or precision together, or using the concept of intragenerational equity when the question asked about intergenerational equity. 
Students need to make sure they read the question being asked carefully and respond to all parts of this question. For example, if the question asks for two examples, don't write three or four and hope that two are correct. Simply rewriting an exact piece of the stem, or the information provided, as an answer does not demonstrate an understanding of the required concept. That is not to say that students shouldn't use the information and data provided, particularly in the case studies, but they also must develop and correctly interpret this material and apply it to the question being asked. 
Students are strongly encouraged to review past exams, but trying to directly insert answers from past exams, which they've often memorised, is usually not a successful approach to a new question. 
- Suggestions for improving exam preparation in key areas
Coursework and assessment tasks undertaken throughout the year should focus on all aspects of the material, as set out in the study design for units three and four. This should help students to have a clear understanding of all major concepts outlined in the key knowledge and skill dot points. To build on this understanding, supporting students to apply this knowledge to a variety of examples and situations should consolidate this knowledge and help them to apply it in the end-of-year exam. 
We are aware that there is a large amount of material to cover in both units, but time must be allocated to undertake field work and complete practical experiments. This builds a greater understanding of the scientific skills environmental students need to apply throughout the exam. The study design nominates that at least 10 hours should be allocated to undertaking practical activities for both outcomes one and two, in each of units three and four. That is 20 hours in total, plus a minimum of 10 hours should be allocated to the Unit 4, Area of Study 3 investigation. 
The VCAA provides a glossary of command terms used in exam questions on its website. Students at the VCE level need to have an understanding of these words and what is required to construct suitable answers that apply to the different command words. As part of a student's preparation for the final exam, revision should include completion of exams. This practise should include completing these papers in the standard time allocated: 15 minutes of reading time and 2 hours of writing time. This helps students to understand the pace required to complete the exam paper in the time allowed, and helps them to understand that reading time can be valuable in processing the material, and should not be wasted. 
As part of this revision, students should review their answers in the context of the information provided in the assessment report, and consider how they could have improved their responses to gain full marks. 
Multiple-choice key considerations 
Not all multiple choice and short answer questions will be discussed in this presentation, but more details and data are available in the external assessment report. 
Question 6 included information that scientists analyse annual tree ring growth in tree trunks, and that this method can be applied to investigate local climate change. This analysis is therefore an example of using paleoclimatic data, which is derived from natural sources such as ice cores, corals, stalagmites, oceans and lake sediments, and, of course, tree ring growth. This question highlights the importance of reading the information in the stem, and the specific question being asked. 20% of students incorrectly chose Option C. Estimating atmospheric gas levels by the analysis of carbon isotopes in tree rings can indicate local climate change over time, but this is not the method described here. 
The main key to this question was understanding the difference between the terms bioaccumulation and biomagnification. 34% of students incorrectly chose Option B, bioaccumulation. The stem describes the transfer of the PAH chemicals from the algae to the coral as part of the food chain, which is regarded as biomagnification. That is the process by which a contaminant increases in concentration as it moves up the food chain. Students need to understand all key terms used in the study design, and be able to apply them correctly to the examples and case studies used throughout the environmental science exam. 
Again, in this question, students needed to have a clear understanding of some basic terms related to energy forms used in environmental science. That is the difference between fossil and non-fossil, and between renewable and non-renewable. Only 69% of students answered this correctly. This type of question could apply to each of the energy sources listed on page 39 of the study design. 
Each year, a variety of different data forms are used in the environmental science exam, including different types of graphs. In this case, a stacked area chart was used to show change in energy production from renewable sources in Australia between 2010 and 2021. Students would benefit from developing graph reading skills, and should practise analysing the data shown in a variety of forms. Basic graph reading skills should include reviewing the title, which indicates what information the graph contains, and often a brief summary of the independent and dependent variables, understanding the x and y axes, including the units being used, and using the key to differentiate different parts of the data. 
In this question, looking at the steepness of the graph lines, and reading the data for the correct year, 2021 for Question 15, and the change in proportions of the different energy forms, were important parts of correctly answering questions 14 and 15. 
Cross-study specifications
- A reminder of the need to incorporate the cross-study specifications (pages 8 - 15 of the study design) into the teaching of Units 3 and 4
The areas of scientific inquiry skills, scientific investigation, critical and creative thinking, and ethical understanding, and Aboriginal and Torres Strait Islander knowledge, culture, and history, are outlined in the cross-study specifications on pages 8 to 15 of the study design. 
As stated in the introduction to these cross-study specifications, these skills apply across all units, including both units three and four. Unit 4, Area of Study 3 specifically applies these skills to how scientific inquiry is used to investigate contemporary environmental challenges. Each year, a number of questions across the exam paper cover these concepts, such as the next question to be discussed. 
The answer options provided for Question 26 are all relevant to the scientific skills students should have had exposure to as part of their coursework throughout their studies of units three and four. And most students correctly identified that nutrient data was generated through field work. It's a requirement outlined in the study design that students will have undertaken practical techniques, and conducted field work and other practical activities, including a student-designed scientific investigation involving the generation of primary data related to biodiversity, environmental management, climate change, and or energy use. This is undertaken in either Unit 3 or Unit 4, or across both Units 3 and 4. 
Section B Question 1 key considerations
As mentioned previously, an understanding, and possibly some experience of field work techniques, should be part of the coursework students undertake. Transect and grid sampling are two important methods for the collection of biodiversity data. In answering this question, worth three marks, students needed to explain why grid sampling, rather than transect sampling, was used to collect insect population numbers. To explain this, a knowledge of the two field work techniques was required, both how they are applied, and when they should be used. Many students found it difficult to explain why grid sampling was used because they lacked an understanding of these methods, and did not understand that both transects and grids can be used to collect population data for both flora and fauna, and that the mobility, or lack of, by a particular organism was not relevant. 
Other, less-successful, answers tried to use points from the 2023 exam Question 1d, about the edge effect and grid sampling, which did not focus on the issues in this particular question. The response shown below was reasonable, and did explain why grid sampling was used over transect sampling, by relating it to sampling over an entire larger area, rather than along a line, and gave an example where a transect would be used inland from a shoreline. 
As mentioned in the 2022 external assessment report, there had been an expectation that the first short-answer question would be a Simpsons Index of Diversity, SID, calculation, using data set out in a table. It was explained that teachers and students should be aware that, while examinations may have some consistency over time, no specific area or type of question can be guaranteed to be included in every examination each year. 
In 2024, a table of figures was included, and the majority of students were able to correctly complete the calculation in the spaces provided as shown. The major mistake made by some students was that they did not subtract the 0.1608784 from 1 to get the final SID of 0.839. Understanding the formula and what it indicates are important parts of the biodiversity area of study. Most students were able to correctly compare the insect diversity at the two sites by using the given figure for the urban park, of 0.56, with the figure for the golf course they calculated in Question 1b. Complete answers then explained that a higher SID figure at the golf course of 0.84 indicated a greater insect diversity than the 0.56 of the urban park. 
The key to answering Question 1f correctly was understanding the term "validity." Correct answers made it clear that, for the study results to be valid, the students needed to measure what they set out to measure. That is, the total insect biodiversity at both sites. They then went on to explain that because the carbon dioxide traps were less effective in capturing smaller insects, that this would reduce the validity of the study, by not correctly measuring the total insect numbers. The number of smaller insects counted would not be an accurate number. 
Sometimes, in environmental science, there's not always a clear, single correct answer, and this is a good example of how either yes or no could be accepted as correct, with a clear explanation. 
Not all students were able to answer Question 1g correctly, with only 50% receiving full marks. The answer needed to make clear the basic idea of what ethical guidelines include. That is, that the study should minimise the harm or suffering of insects when being trapped, and or that minimal numbers required to estimate the population size are caught. To evaluate this study, the students needed to discuss whether the treatment outline was ethical or not. Some argued that it was ethical because the impact of the anaesthetic on the insects was not long-lasting, and that the insects recovered, and were released as quickly as possible. By using an anaesthetic on the insects, they were minimising stress on the organisms. Other students correctly argued that it was not ethical, because evidence was not provided to show that minimal numbers were caught, and that some insects may have suffered, died, or been harmed during the trapping process. 
Section B Question 2 key considerations
The information provided in the stimulus for Question 2 provided students with the concepts needed to answer Part A. Not all students focused on the first part of the question, and did not relate their answer to the issue of range. Instead, they incorrectly discussed what the endangered classification meant. Complete answers were based on the information shown on the map regarding range, that the Australian sea lions are endemic to the southern areas of Western and South Australia, and a clear decrease in the range of sea lions, and they highlighted that sea lions are no longer found in the eastern part of South Australia, Victoria, and Northern Tasmania. 
Most students were able to correctly explain that a change in classification to "vulnerable" would be the aim of the management team, because this would indicate an improvement in population numbers, as "vulnerable" indicates a lower risk of extinction than "endangered." This example, however, shows an incorrect answer given by a number of students when they falsely argued that to let a population size decrease to the more critical stage of "critically endangered," which would indicate that the sea lion species was closer to extinction, would increase the focus of management, and get more conservation activity, and then they would begin to do something about trying to save the species. 
In responding to Question 2c, most students were able to outline the connection between the low population numbers of an endangered species with less genetic diversity and the reduced ability to resist a new infectious disease. Incorrect answers focused on the idea that the sea lions with a reduced range would all be breeding in the one area, and any new disease would quickly spread through this population. They did not understand how long this section of Australian coastline is, and how widely-distributed the 66 breeding colonies are across this region. 
An amount of detail about the investigation into the causes of sea lion deaths and measurement of PFAS levels in pup carcasses from South Australia was provided in the stem to Question 2e. Most students were then able to use this to identify some limitations to this 2017-2020 study, including that only 28 pup carcasses were sampled, which is not a big sample size, pups from only South Australia were sampled, and not any from Western Australia, and only young sea lions were sampled, and not all age ranges. 
Many students did not identify the key limitation that impacted on the scientists' ability to draw a conclusion, that while high PFAS levels were found in all samples, the study did not identify if this was the cause of death for the sea lion pups. No link was made between the two, and therefore it was not possible to conclude that PFAS chemicals were killing sea lions. There may have been other causes of death. In explaining why the protection of sea lions was important in terms of cultural services to the Wirangu People, more successful responses identified the non-material benefits the sea lions provided through spiritual enrichment and educational, recreational, and aesthetic experiences. They explained these in terms of the spiritual meaning for the traditional custodians of the land, and their connection to the species. This question is an example of where students just rewrote parts of the stem as their answer. For example, they simply wrote that sea lions were their spiritual totem, or the Wirangu People are the traditional custodians. 


Section B Question 3 key considerations
Question 3 is an example of an environmental case study that focuses on sustainability and environmental management, as outlined in Unit 3, Area of Study 2. Because most schools have investigated different case studies, it is necessary in the exam to provide enough detail to allow students to apply their own knowledge and understanding to different examples provided. Students often highlight what they regard as key information in the stimulus to help them respond to the specific questions, as has been done in this example. 
- Highlights the issues around using environmental scenario material, key terminology and command terms to complete the question successfully
- Illustrates how a 4-mark question is assessed
As a four-mark question, a structured answer using, and not just repeating, the information in the stem was required for Question 3a. As mentioned in previous assessment reports, and again this year, an explanation of these principles in the context of the proposal does not mean just stating a simple definition of the particular sustainability principle. For example, better answers explained that conservation of biodiversity and ecological integrity, in this case, meant that the ecological sustainability of the site would be improved by removing the 59% of plants that were weed species, removing the harmful toxic materials in the tailings, and restoring the landscape of the creek valley to its original state, rather than just stating the biodiversity should be protected. 
The command words "evaluate" and "justify" meant that students were expected to acknowledge and discuss that while, initially, the removal of the tailings would disrupt the biodiversity, longer-term restoration plans over the five years would restore native species to the reserve, improve the water quality, and return the natural landscape, thus ensuring ecological integrity. This restoration would improve the reserve to a better state after existing with the damage from gold mining for over 170 years. This clearly indicates that the proposal is justified, both in terms of conservation of biodiversity and ecological integrity, as well as improved efficiency of resource use, by making use of the valuable gold, mercury, and industrial sand resources that were dumped as waste by the early gold miners. 
Overall, many students struggled to answer this question completely or correctly. In lower-range responses, students did not understand what the precautionary principle refers to, and confused it with things like undertaking a risk analysis or the need to conduct a cost-benefit analysis. Other the low scoring answers stated that the precautionary principle meant simply taking a cautious approach to the proposal. 
Students need to understand that the precautionary principle refers to a lack of certainty around potential harmful environmental impacts of the proposal due to the insufficient scientific information, and would suggest postponing any mining at this stage. It is clearly stated in the stem of the question that a detailed environmental assessment of the site had not yet been completed. This indicates a lack of detailed scientific information, and suggests that possible negative impacts on the environment had not yet been identified or assessed. In terms of applying it to the proposal, students should then have stated that, until this collection of data occurred, and was fully analysed to establish any potential impacts and evaluate the overall worth of the project, no mining of the site should take place, or that the proposal might not even proceed at all if the negative evidence was overwhelming. 
Section B Question 4 key considerations
The example shown for Question 4b explains both what confidence rating refers to, and what the rating is based on. Higher scoring responses were able to explain that a confidence rating for a particular scenario is based on the degree of certainty the IPCC has about that prediction. This is based on the quality of the evidence, including how developed the climate modelling used to make the prediction was, and or the degree to which there was scientific agreement between climate scientists. Less successful answers simply stated that the confidence rating is just based on how confident the IPCC is. 
To answer Question 4d, students again needed an understanding of key concepts from the study design. Adaptation and mitigation options to manage climate change are both part of the learnings from Unit 4, as listed on page 38 of the study design. Student responses to this question showed that many were unable to distinguish between the two options, and if they were, they were not able to clearly explain this. More successful answers explained that vertical gardens and rooftop greening at the local level were being used to help cool the surrounding area, that is, adjusting to the effects of climate change, which is an adaptation option rather than a mitigation option. Mitigation options would instead try to reduce or eliminate greenhouse gas emissions in the first place. 
Section B Question 5 key considerations
The main role of carbon dioxide in the greenhouse effect is that it absorbs and re-emits infrared radiation in the atmosphere. 
The response in this example to Question 5a made this point, but not all students did so in their answers. Students should have a clear understanding of the interactions between solar energy that is absorbed, re-emitted, and reflected by atmospheric gases. Stronger responses went on to identify that human activities have caused the enhanced greenhouse effect by adding increased levels of carbon dioxide and disrupting the carbon cycle. With more infrared radiation being trapped, there is an increased warming of the atmosphere, which is known as the enhanced greenhouse effect. 
This example for Question 5c identified both a clear environmental advantage and disadvantage of using more hempcrete and less concrete in housing construction. Most students were able to do this, although some incorrect answers discussed advantages that were socially or economically based, rather than environmental ones, which was what was asked for in both the stem and the table for this question. 
Section B Question 6 key considerations
- Suggestions for improving exam preparation and use of past papers
In general, students had difficulty in fully and clearly answering Question 6c. This example highlights a number of issues. One is the need to directly answer the specific question, that is, how remotely managing resources and appliances could improve the reliability of the electricity grid. This example refers to the efficiency, rather than reliability. Another issue is the need to read each response after it has been written to check for clarity, something students should practise when revising past exams. We can guess here that the student meant to write, in the last sentence, that the amount of energy available to the grid would be less disrupted and more reliable without the chance of power outages, but this is not what is written, important words have been left out. Many poorer answers jumbled the concepts of peak and base electricity loads, another example of key concepts that should be understood as part of the environmental science course. 
In this example of a response to Question 6d, the student correctly explains that intragenerational equity is the sharing and protection of environmental resources, with equal access for the current generation. Improving the efficiency of the electrical grid would allow all members of the population to have access to reliable energy supplies, and means that the energy resources are shared equally throughout the current generation. Many incorrect responses confused intragenerational equity with intergenerational equity, or did not explain how improving efficiency could contribute to intragenerational equity. 
Section B Question 7 key considerations
This example for Question 7a shows the correct energy efficiency calculation, including showing the working the student used to reach an answer of 36.2%. As mentioned previously, basic mathematical calculations are part of the environmental science course, and as stated in the exam booklet instructions, a scientific calculator may be brought with the student into the examination room to help with these types of questions. 
Question 7c proved to be quite difficult for many students to answer with clarity. It requires an understanding of the carbon cycle and how the combustion of coal has impacted on this cycle. In the example, the student stated that the combustion of coal releases carbon dioxide, and described the impact on the carbon cycle adequately. The carbon in the coal has been stored underground for millions of years, and is now being released into the atmosphere in increasing concentrations as atmospheric carbon. The rate at which it is being released far exceeds the rate of absorption back into carbon sinks. Poorer answers simply stated that the cycle was unbalanced, or discussed how the release of carbon dioxide through combustion of coal was contributing to global warming, which is not the focus of this question. 
This example response for Question 7e highlights the difficulty many students had with clearly answering this question. Only 8% of students received three marks. Many answers were not able to clearly explain the ecocentrism term, and jumbled it with the concept of biocentrism. Good answers focused on valuing all living and non-living things, including Earth's ecosystems, natural processes, and organisms, while de-emphasizing the importance of humans. Common errors were made by simply stating that ecocentrism focused on protecting ecosystems, or incorrectly discussing the importance of protecting just living things, the flora and fauna, which is a biocentric approach. To gain full marks, students needed to explain how the mine rehabilitation plans repaired the damage to both biotic and abiotic factors in the mine environment. 
Section B Question 8 key considerations
- Illustrates how all marks available for a question can be accessed
This response to Question 8a correctly identifies two aims of the investigation carried out by the students. Most students were able to give at least one correct aim. The most common incorrect responses stated that the students were aiming to test the different-sized wind turbines, or to test which turbine produced the most electrical energy. The students in the question did not collect the wind turbine or energy output data shown in the graph on page 34 of the exam, and these were therefore not part of their investigation. 
This response to Question 8c correctly calculated the amount of electrical energy required by the farm in a year. This is based on the figure in the stem, which states that the farm requires an average of 86 kilowatt hours per day. Because there are 365 days in a year, this was multiplied by the 86 to get the answer. Note that the question did not require students to show their working out. Many incorrect answers of 753,360 kilowatts per year unnecessarily went the extra step of multiplying the 31,390 kilowatt hours by 24, because they thought the 86 kilowatts were required per hour, not per day. Understanding and responding to different units of measurement should be something students become familiar with during their coursework. 
Note, if working out for numerical questions is expected, this would be indicated in the question. For example, the question stem may include, "Show your working." More marks would've been allocated for multiple-step problems. Given the figure calculated in the previous question, 31,390 kilowatt hours, and an accurate reading of the variation in wind turbine energy output, with annual average wind speed graph, students should have noted that a single 20-kilowatt turbine could produce enough total energy, somewhere around 32,000 to 33,000 kilowatt hours, at the average wind speed of 5.5 metres per second, at a height of 20 metres. 
While this example overestimates the amount of electricity that could be generated, because the hand-drawn line is not quite straight, this is how most students concluded that a 20-kilowatt generator could supply enough energy for the farm. Stronger answers noted that a single 5-kilowatt or 10-kilowatt turbine would not supply enough energy, and it would be unlikely that the farmers would put multiple turbines across the site due to costs and other factors. Based on this data, wind could provide a suitable energy source, but in justifying this, many students did not acknowledge the limitation of wind turbines. They are an intermittent source of energy, therefore the farm would need some sort of storage system, probably batteries, or other energy options, or a backup system for when there was no wind, or to supplement the total energy output. 
Incorrect answers often used the highest figure from the graph that the wind turbines would produce. For example, a 20-kilowatt turbine with an average annual wind speed of 8.5 metres per second would produce 80,000 kilowatt hours per year, but the average wind speed recorded at the farm was only 5.5 metres per second at 20 metres. Students would benefit from practising how to read data from different forms of graphs to prepare for exam questions. 
This example of a response for Question 8e indicates the correct explanation of repeatability and why the Bureau of Meteorology's data did not demonstrate repeatability. This question required students to have a clear understanding of the difference between repeatability and reproducibility, and then be able to apply this understanding to the example given. Many incorrect answers stated that it did demonstrate repeatability because the wind speed data recorded at both sites was so similar. 
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