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Overview
This subject assessment advice, based on the 2025 assessment cycle, gives an overview of how students performed in their school and external assessments in relation to the learning requirements, assessment design criteria, and performance standards set out in the relevant subject outline. It provides information and advice regarding the assessment types, the application of the performance standards in school and external assessments, and the quality of student performance.
The Subject Renewal program introduced changes to Chemistry in 2025. These changes are detailed in the change log at the front of each subject outline. 
School Assessment
Teachers can improve the moderation process and the online process by:
thoroughly checking all assessment decisions and features entered into Schools Online against school assessment types match the features identified in the learning and assessment plan (LAP) and decisions submitted for accompanying task sheets
ensuring the LAP and all task sheets and accompanying rubrics are uploaded in the teacher pack
ensuring student samples are complete and adjustments to the assessment are acknowledged using the electronic Variations – Moderation Materials form (VMM)
ensuring the number of tasks submitted matches the current maximum for the subject to reflect recently introduced changes.
Assessment Type 1: Investigations Folio
The investigations folio contains at least one practical investigation and one investigation with a focus on science as a human endeavour.
Both assessment design criteria, Investigation, Analysis, and Evaluation, and Knowledge and Application, are used for this assessment type. Student evidence in the investigations folio should focus on the science inquiry skills, explain connections with science as a human endeavour (SHE) and apply science understandings. In at least one practical investigation, students deconstruct a problem and design a method to investigate one aspect of the problem. Students need to know the four key SHE concepts and understand what these concepts mean so they can discuss scientific research in terms of these key concepts.
Teachers can elicit more successful responses by:
allowing deconstruction and design opportunities where the outcomes of the investigation are unknown
ensuring investigations depart from known experiments where the outcomes and previous reports are readily accessible 
including the exploration of SHE beyond those examples directly cited in the subject outline.
The more successful responses commonly:
deconstructed open-ended problems that provided several possible avenues for exploration and allowed opportunities for individual design and investigation of a problem with an uncertain outcome


provided a broad range of considerations for the deconstruction and design parameters, represented in diverse ways including visual organisers such as concepts maps, flowcharts, and tables, to arrange ideas
deconstructed problems that led to the clear identification of an independent and dependent variable
deconstructed problems that led to the collation of data that was not exclusively categorical or qualitative in nature
included detailed evidence of explored techniques and procedures to determine their suitability and viability
considered a range of possible variables, measurement techniques, and equipment, and justified the selections made in relation to the student’s individual design
summarised variables to be controlled, and explained how and why they would be controlled
separated the four pages of deconstruction and design from the report and communicated their exploration effectively
considered relevant safety aspects, including safe use and disposal of chemicals for the quantities and concentrations applied
clearly identified relevant sources of error in an investigation and established links between the proposed errors and evidence in the collated data
discussed a range of relevant sources of random and systematic errors that were often unique to the procedures undertaken and the data obtained
used data to explain the effect of errors on the outcome and discussed the level of impact, focusing on sources of error that had significant impact 
presented data clearly in labelled tables and constructed graphs using appropriate conventions including appropriate resolution, significant figures, and corresponding units
used the data obtained to identify and substantiate trends and conclusions
justified conclusions and noted their limitations in terms of wider applicability
clearly identified the SHE concepts that were the focus of the SHE investigation
chose a contemporary area of investigation for SHE that used a new piece of specific research or technology as the basis for discussion and enabled discussion of Stage 2 Chemistry concepts that helped explain the research
ensured introductory chemistry supported the SHE concepts, building from a foundation of chemistry established from the subject outline
clearly established links between science and society, demonstrating human impact
provided well-substantiated opinions and justified conclusions
referenced and acknowledged all sources of information consistently using recognised conventions.
The less successful responses commonly:
provided limited evidence of individual deconstruction and design opportunities
unpacked ideas in a deconstruction that were not explored through viable procedures or justified as a selection
undertook designs with heavily set parameters and defined variables leading to little evidence of individual interpretation and unanticipated outcomes
designed investigations with qualitative-dependent variables, which often limited the quality of the analysis of data
contained similar ideas and discussion points to reports from other members of their group/class due to excessive scaffolding on the task sheet
used inappropriate graphs to represent different types of data
did not establish trends from or use the data obtained to formulate conclusions 
repeated a limited number of generic errors that were non-specific to the task and applicable to many investigations
provided lengthy definitions of terms such as random and systematic error at the expense of discussing sources and their impact 
used terms such as precision, accuracy, reliability, and validity either incorrectly or without any meaningful discussion of these terms in relation to their data
presented a report on a topic rather than an investigative exploration of contemporary aspects of SHE
selected generic topics from the course that were not necessarily contemporary examples of SHE
focused too heavily on the background chemistry, leaving limited opportunity to explore SHE key concepts and connections
addressed several SHE key concepts superficially rather one or two in depth
used extensive text and paraphrasing from sources which did not link to SHE and was inconsistently acknowledged through referencing conventions
relied too heavily on the generalised nature of text and structure provided by AI assistance.
Assessment Type 2: Skills and Applications Tasks
Both assessment design criteria, Investigation, Analysis, and Evaluation, and Knowledge and Application, are used for this assessment type. Student evidence in the Skills and Applications Tasks (SATs) should focus on the science understandings, apply science inquiry skills, and explain connections with science as a human endeavour.
Teachers can elicit more successful responses by:
selecting and constructing tasks that require demonstration and application of knowledge and understanding in both new and familiar circumstances
ensuring questions and task requirements for SATs are based on content in the current subject outline.
The more successful responses commonly:
used opportunities to present knowledge, understanding, application, and analysis across multiple tasks
demonstrated depth and breadth of understanding, while still communicating in a clear and concise manner
constructed answers and tasks that drew from a range of topics and concepts, which often established their interrelated nature
demonstrated the application of concepts beyond the contexts that were familiar or rehearsed
responded to the question or task presented, rather than recalling information from the course
demonstrated the transfer of knowledge and understanding
interpreted stimuli such as graphs, flow diagrams, equations and chemical structures to formulate and justify conclusions
effectively used terminology and conventions including formulae, chemical equations, and structures
linked evidence provided in a component of the task to the appropriate SHE concepts.
The less successful responses commonly:
responded to questions and tasks requiring predominately recall of learned facts and demonstrated little application or analysis
were asked to apply the same knowledge repeatedly with little variation in context or difficulty
demonstrated poor use of chemical terms and conventions such as equations and structural formulae
applied knowledge more appropriate to Stage 1
were hampered by the structure of tasks that did not allow students to provide evidence of deep understanding and learning transfer.
External Assessment
Assessment Type 3: Examination
Exam technique
Many students lost marks because they did not respond to all parts of a question. Encourage students to examine the mark allocation to check that they have responded to each question part. 
Students should ensure they read the introduction to questions carefully, so they do not miss the instruction verbs or any information helpful to their responses. For example, when a question asks for an explanation of one advantage, 4 marks means 1 mark is allocated to stating the advantage and then there are three points to be made in its explanation. Adding a second advantage and its explanation will not be awarded any further marks.
It is recommended students have a paper English language dictionary with them in the examination.
If handwriting is illegible, the response will be marked as incorrect. Students should use a blue or black pen when writing their responses. Pencil may be used for drawing diagrams, labelling, and constructing graphs.
Students should be aware that no marks are awarded for rewriting points provided in the question, other than where these points are quoted to strengthen an argument. 
Students should clearly show all working in a calculation, including units and labels. This helps students keep track of steps, type of data, and type of chemical species to which it applies.
Students are encouraged to define all abbreviations on the first occasion they are used in each booklet, unless they are abbreviations that have been used in the subject outline.
Students should be aware the inaccurate use of significant figures, scientific notation, and rounding will result in the loss of marks.
If students need more space to continue their answer or to rewrite their response, they should do so on the additional page provided at the back of each question booklet and indicate the number of the question that they are responding to there. They should also indicate next to the questions they are answering that their response is continued elsewhere in the booklet.
When a question requires the answer from an earlier part and the student does not have that answer, they should use a reasonable substitute value. This allows them to demonstrate their understanding of the method and calculation process required.
The more successful responses commonly:
showed consistent use of appropriate units with data, which is an improvement on previous years.
The less successful responses commonly:
demonstrated that the students were not aware that particles did not “overcome activation energy”
showed confusion about ions as charged species which cannot be described as polar or non‑polar
demonstrated a poor understanding of the content related to hydrogen as a fuel
highlighted that the ‘Recycling’ section of subtopic 4.4 was poorly understood by most students
demonstrated a weakness in writing chemical formulae and balancing and annotating chemical equations.
when asked about advantages, frequently referred to cost benefits without having comparable information to support their response evidence. Teachers should actively discourage students from relating their answer to cost unless they have explicitly been taught that one alternative is far cheaper overall.
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Question 1
(a)	Generally well known by students, but some did not carefully read that this was the fermentation equation. Balanced, formulae equations are expected in response to “Write an equation for …” in senior chemistry assessments.
(b) (i)	Few students achieved full marks here. 
Successful responses clearly articulated that proteins (the polypeptide chain) have unique amino acid sequences (or primary structure), and these amino acids have unique side chains. Interactions (attractions) between these side chains influence the folding of the polypeptide chain and the formation of the 3D protein structure. Many good answers included the formation of alpha helix and beta sheet structures.
Less successful responses simply listed the types of secondary interactions that may operate between side chains. These failed to recognise that the unique sequence of amino acids is responsible for the final structure and to recognise where secondary interactions were occurring to create the fixed shape of the structure.
(b) (ii)	Students are expected to be able to apply their knowledge and understanding in new contexts.
Successful responses clearly identified that covalent bonds are strong, so the dough would snap back into original shape even when stretched. 
Less successful responses used a rehearsed response about cross-linking that was not completely applicable to the property of being elastic. The meaning of ‘elastic’ may be sought from an English language dictionary if unfamiliar. 
Some students incorrectly referred to covalent bonds as weak.
(c)	Most students were able to achieve full marks here. It was commendable that many students drew the simplest of the four amino acids that were possible correct responses here.
Less successful responses did not obey the general structure of an amino acid.
Zwitterion or ionised structures were considered acceptable in answer to this question since conditions of the hydrolysis were not provided.
(d) (i)	Many students achieved full marks here. Successful responses correctly identified albumin as most polar and clearly articulated the relationship between the RF value and the affinity of the proteins to the stationary phase.
Less successful responses confused RF values with retention times and so incorrectly referred to those with large RF values as being more strongly adsorbed to the stationary phase. Reference to compounds being “adsorbed to the mobile phase” is incorrect.
(d) (ii)	Most students were able to correctly calculate the distance. Unsuccessful responses used incorrect arithmetic operations.
(d) (iii) (1)	Answered correctly by the majority of the cohort.
(d) (iii) (2)	Many students were able to articulate that the RF values needed to be more different, but most were unable to suggest how this might be achieved. The more successful responses suggested one of:
· increasing the distance travelled by lengthening the TLC plate
· trialling different stationary/mobile phase combinations so that better separation could be achieved
· turning the plate through 90o and then running with a different solvent.
Responses that suggested a technique other than TLC were not acceptable due to the wording of the question.


Question 2
(a) (i)	Most students attained 2 of the possible 3 marks here. Successful responses showed water as a V-shaped molecule and used the correct polarity notation on both water and the interacting hydroxyl group of the cellulose. Secondary bonding was represented using a dotted line. Common errors included:
· lack of clear labelling
· omitting to label a hydrogen-bond
· attempting to redraw the cellulose chain or parts thereof, making substantial errors
· omitting polarity notation on the relevant part of the cellulose chain
· water having two oxygens and one hydrogen.
(a) (ii)	This question was not well answered. Better responses explained the extensive and strong hydrogen bonding which occurs between chains of cellulose and therefore water is unable to overcome these interactions to effectively surround each cellulose strand to dissolve it. Less successful responses incorrectly stated that cellulose is non-polar and due to its size, it would have strong dispersion forces which doesn't allow water to interact well with it. "Water is unable to surround cellulose molecules" is not correct wording.
(b) (i)	Most students demonstrated the ability to correctly join the two monomers, but many did not repeat this twice to show a section that included two repeating units as required. Square brackets were not required here and unfortunately were often incorrectly used (for example placing square brackets around a single monomer unit), resulting in a mark penalty. Open bonds are needed at the end of structures, with dots (or wavy line) that represent continuation of a section of a polymer. If carbons are drawn, the correct number of bonded hydrogens also need to be shown.
(b) (ii)	Well answered by the bulk of the cohort. The most common errors were miscounting the number of carbon atoms in the main chain (there are six) or misnumbering the positions of the hydroxyl groups on the chain.
(c) (i)	More successful answers were able to articulate that as a composite material, there is a high level of integration between the materials, and that makes it difficult to separate, an essential step in recycling them. Less successful answers focused only on the different properties of each component and did not mention the need to separate the components to recycle them. 
(c) (ii)	Responses were rarely awarded more than 2 of the 4 marks available. Successful responses to this SHE question required explicit naming of the relevant key concept, along with supportive evidence from the text (often missed), extension of that key point, and linking to an environmental advantage. For full marks, there needed to be more than one environmental advantage in the discussion. Students were not rewarded for any advantages that were not environmental, for example, societal.
Less successful responses did not link lower temperature to a lower energy requirement, which means lower use of fossil fuels and hence less damage to the environment due to less mining. Very few students made the link between using less fossil fuel and lower emissions of greenhouse gases.
Students sometimes stated that there would be less waste going to landfill but didn’t make a strong link to how this would benefit the environment.
Question 3
(a)	Well answered. Less successful responses removed electrons from 3d on forming cation rather than from 4s. Some incorrectly gave the electron configuration of neutral iron.
(b) (i)	Mostly answered correctly. Incorrect number of hydrogen atoms was the most common error.
(b) (ii)	Students were not awarded full marks if they merely recounted the definition of a carbohydrate here. They needed to explicitly identify the absence of both an aldehyde or ketone group from this polyhydroxyl compound and state that it therefore should not be classified as a carbohydrate. Teachers should not be using the typical general formula of CxH2yOy as part of the definition of a carbohydrate as not all carbohydrates obey this ratio.
(b) (iii) (1)	Stating that no reaction occurs is unacceptable here as the stem asserts that a reaction takes place. Most students knew this colour change well and did state both the initial and final colours correctly.
(b) (iii) (2)	Quite well done, but some responses incorrectly attempted an oxidation of the carboxyl group or the tertiary hydroxyl group. Some incorrectly ionised the carboxyl group. This question also highlighted the need for students to take care when drawing structures, as bonds were often not drawn between the correct atoms (“sloppy bonding”).
(c) (i) (1)	This concept continues to be a difficult one for students to articulate. Very few students received full marks. Most students struggled to explain using the correct terminology. It was common for answers to lack reference to electrons and energy levels. Students frequently incorrectly used the term “electron configuration” rather than “energy levels” of the atom. Many knew that wavelengths of light excited electrons but struggled to connect that the energy of the light corresponds to the unique energy required for an electron of iron to transition between energy levels. The question requires acknowledgement of absorption of energy rather than emission.
(c) (i) (2) (A)	The skill of graph reading is expected of Stage 2 science students. Less successful responses used the data point for the 8 ppm standard as their point here, rather than using a ruler to extend horizontally from 0.19 absorbance to the line of best fit, then dropping a perpendicular and reading from the x-axis scale.
(c) (i) (2) (B)	Responses here frequently reflected a lack of understanding of lines of best fit or atomic absorption spectroscopy (AAS). Two discussion points were required in support of the student’s decision as to the appropriateness (or not) of the line of best fit given for the data shown. More successful responses usually addressed either the fact that a curve would better fit the data or that it is inappropriate to have a “continues on” arrow at the upper end of the data or that the line appears to ignore the fact that “best fit” would not go through (0, 0). Less successful responses tried to explain the existence of random and systematic error, rather than focusing on the appropriateness of the line of best fit.
(c) (ii) (1)	Well done, but a not insubstantial proportion of students suggested a volumetric pipette; close reading of the information provided is required.
(c) (ii) (2) (A)	Most students answered this correctly. Students who responded incorrectly averaged all four values rather than only the three concordant values.
(c) (ii) (2) (B)	In calculations with several steps such as this, students are urged to show their working, as they will be awarded marks for all correct operations and only lose 1 mark for each error or missing answer. The number of significant figures also needed to be correctly shown as three (as the concentration provided for dichromate only had three). Less successful answers omitted the conversion of mL to L, did not apply the mole ratio correctly, or used volumes in incorrect steps. Errors carried forward from a previous step were not penalised.
(c) (iii)	Most students realised that 30 ÷ 5 was the first step, but then conversion to ppm was a problem for about a quarter of the responses. Successful responses tended to state first that ppm is equivalent to mg L–1 and therefore first converted the 5.0 mL to 0.0050 L, then proceeded with the division.
(d)	Not all students connected a residential urban source to the incomplete combustion product CO.
Question 4
(a)	The majority of students correctly provided the equation with the correct balancing. Errors included writing iron as Fe2 in the products, implying that Fe is a diatomic molecule, or as a cation, which is not the native metal. As soon as one formula is incorrect, chemical equations are awarded no marks. Students are reminded that if two different versions of the equation are provided (one incorrect), neither will be awarded marks. One must be clearly crossed out.
(b) (i)	Some students answered well. Less successful responses correctly identified that hydrogen gas produced no greenhouse gas product, but then, incorrectly, went on to discuss the toxicity of CO and/or its contribution as a greenhouse gas. Unsuccessful responses compared the properties of hydrogen to carbon monoxide as if these gases were being released, instead of comparing the products of their reactions in the context of reduction of metal cations.
(b) (ii) (1)	Successful responses here were given by students who understood electrolysis of a molten ionic compound means that the reduction half-equation is simply the metal cation gaining electrons and becoming Fe. The correct metal cation to use was Fe3+, as identified by the original compound Fe2O3, rather than Fe2+. It is inappropriate to use the H+ / H2O balancing method, as neither of these are present.  
(b) (ii) (2)	Successful responses linked “reduction” to “cathode”, or “cathode” to “negative in electrolysis”, or “reduction” to “occurs at negative in electrolysis” or similar. Most student responses did this well. 
(b) (ii) (3)	Most responses were correct, although a common incorrect response was O3 (ozone). Assessors assume this mistake is because hematite’s given formula is Fe2O3. Another frequent incorrect response was CO2 (carbon dioxide). 
(c) (i)	The majority of students provided the correctly balanced equation, although some did not use the correct formula for methane as the fuel.
(c) (ii)	Many students were unsuccessful in their attempts to convert 0.9 megatonne to grams but were able to show correct working for the other steps. It would be prudent for teachers to explicitly revise such unit conversions with students.
Question 5
(a)	The majority of students correctly identified methanethiol as a by-product and gave a valid reason why. Some students seemed to believe that a by-product must be able to be re-used or recycled in the process somewhere, but substances other than the main target that are produced are not waste products if they have commercial value.
(b)	Almost half of the cohort were unable to correctly classify the amine as primary.
(c)	Most students did not gain both available marks here. When asked for the purpose of “heating under reflux”, both the purpose of heating and the purpose of reflux need to be explained; heat to increase rate of reaction and reflux so that volatile components of the mixture are not lost through vaporisation. Many students omitted giving the reason for heating. Confusing reflux with distillation was another error.
(d) (i)	Generally well done. Less successful responses drew full structures with some hydrogen atoms omitted either from the hydrocarbon chain or from the amino groups. Those who chose to draw a skeletal formula did not always do so successfully.
(d) (ii)	Again students should be reminded not to use acronyms that are not in the subject outline unless they define them at first use. Here, for example, ROR was not given credit. Likewise, using an up arrow in place of the word ‘increase’ or a down arrow for ‘decrease’ is not acceptable. 
Although this question was generally well answered, it was common to attain only 3 of the available 4 marks, either because of omission of any reference to activation energy or because of incorrectly stating that a greater rate would increase the yield. Some students did not make a clear link to the benefit for the manufacturer.
(e) (i)	Most students drew the correct curve. Less successful answers correctly showed greater slope earlier in the graph, but did not level the curve at the same concentration, incorrectly implying that a catalyst affects overall yield.
(e) (ii)	Generally well answered. Less successful responses failed to mention that the ion–dipole interactions possible between the cationic form and water are stronger than the original hydrogen-bonds that were present between water and the polar sections of the unprotonated form, or incorrectly referred to the ion as polar. Some students incorrectly identified molecular size as the factor at work here.
Question 6
(a)	Mostly well answered, with students knowing the photochemical smog explanation and equations well and applying that knowledge here. Some students wasted time by beginning their explanations back at NO formation. A small number of responses did not adhere to the context given in the question, instead discussing the car engine origin of NO2. Some did not mention the role of sunlight in ozone formation.
(b) (i) (1)	Mostly well answered. It is not really appropriate to use Le Chatelier’s Principle here as the reaction cannot counteract the decreasing temperature. It is more appropriate to state that the increased yield of N2O5 at lower temperatures in Step 2 shows that the forward direction is favoured at lower temperatures, indicating that the reaction is exothermic.
(b) (i) (2)	Mostly well answered, as students seemed to understand that temperature change is the only factor that alters the value of Kc. However, their response here had to agree with their response in part (i)(1) to attain the mark.
(b) (ii)	Mostly well answered. Less successful responses incorrectly identified nitric acid as NO3 and then discussed how an increase in reactant concentration shifts the equilibrium to the products side.
Question 7
(a) (i)	Well answered by most of the cohort, with some students showing a very detailed understanding of eutrophication and its consequences. Less successful responses seemed to imply that eutrophication is an algal bloom.
(a) (ii)	Concentration scales and unit conversions again caused difficulties for many students. Less successful responses did not convert kL to L or ignored the volume of water entirely. Some incorrectly used molar mass, powers of 10, or ratios.
(a) (iii)	While the calculations were generally performed correctly, a significant number of students omitted the units on their answer. Here they lost a mark as the units were not specified by the question. Students should be encouraged to always write units after quantities.
Some students did not calculate pOH as the necessary first step, while a surprising number of students omitted the power of 10 from the scientific notation given on their calculators or did not evaluate 10–7.2.
(a) (iv)	Generally poorly answered. Most students did not relate reclaiming phosphorus to the fact that phosphorus is a finite resource. Few could explain the advantage in terms of conservation of resources or mitigating mining etc. Less successful responses merely stated a further use for the reclaimed phosphorus. Many students asserted that reclaiming the phosphorus would save on costs, even though the question stated that the cost of reclaiming the phosphorus is high. 
(b) (i) and (ii)	Many students had poor knowledge and understanding of different methods of producing hydrogen.
Unsuccessful responses stated that fuel cells are used to produce hydrogen.
Some students did not read these questions carefully and referred to the benefits of using hydrogen as a fuel rather than discussing its production.
Of those who did correctly identify electrolysis of water or brine as a production method that could be used, many failed to mention that the electrical energy required would need to be generated without the involvement of fossil fuels. (Another alternative source of hydrogen, fermentation of biomass using microorganisms, was chosen rarely as a response)
(b) (iii)	Very few responses attained full marks here. It seems that student understanding of balanced thermochemical equations remains problematic. The ideal response would include the following:
· The coefficient of the fuel (here hydrogen gas) is kept at 1
· The correct states at room temperature are written as subscripts on all reactants and products
· The equation is correctly balanced, using halves (written as improper fractions if necessary) for coefficients as needed
· Correct ∆H with sign is recorded at the end of the equation 
· Should an equation be doubled by the student (i.e. 2 used as a coefficient on the fuel), then the enthalpy value must also be doubled:
  H2(g) + ½ O2(g)   H2O(l)       ∆H = –286 kJ mol–1
2H2(g) +   O2(g)    2H2O(l)       ∆H = –572 kJ  (Note that it is an error to have “per mol” here.)
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