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Introduction 
The annual subject reports seek to identify strengths and opportunities for improvement of 
internal and external assessment processes for all Queensland schools. The 2025 subject report 
is the culmination of the partnership between schools and the QCAA. It addresses school-based 
assessment design and judgments, and student responses to external assessment for General 
and General (Extension) subjects. In acknowledging effective practices and areas for refinement, 
it offers schools timely and evidence-based guidance to further develop student learning and 
assessment experiences for 2026. 

The report also includes information about: 

• how schools have applied syllabus objectives in the design and marking of internal 
assessments 

• how syllabus objectives have been applied in the marking of external assessments 

• patterns of student achievement 

• important considerations to note related to the revised 2025 syllabus (where relevant). 

The report promotes continuous improvement by: 

• identifying effective practices in the design and marking of valid, accessible and reliable 
assessments 

• recommending where and how to enhance the design and marking of valid, accessible and 
reliable assessment instruments 

• providing examples that demonstrate best practice. 

Schools are encouraged to reflect on the effective practices identified for each assessment, 
consider the recommendations to strengthen assessment design and explore the authentic 
student work samples provided. 

Audience and use 
This report should be read by school leaders, subject leaders, and teachers to: 

• inform teaching and learning and assessment preparation 

• assist in assessment design practice 

• assist in making assessment decisions 

• help prepare students for internal and external assessment. 

The report is publicly available to promote transparency and accountability. Students, parents, 
community members and other education stakeholders can use it to learn about the assessment 
practices and outcomes for senior subjects. 

Subject highlights 
423 
schools offered 
Chemistry 

 82.45% 
of students 
completed 
4 units 

 6.76% 
increase in enrolment 
since 2024 
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Subject data summary 

Unit completion 
The following data shows students who completed the General subject. 

Note: All data is correct as at January 2026. Where percentages are provided, these are 
rounded to two decimal places and, therefore, may not add up to 100%. 

Number of schools that offered Chemistry: 423. 

Completion of units Unit 1 Unit 2 Units 3 and 4 

Number of students 
completed 

11,322 10,451 9,335 

Units 1 and 2 results 
Number of students Unit 1 Unit 2 

Satisfactory 10,707 9,825 

Unsatisfactory 615 626 

Units 3 and 4 internal assessment (IA) results 
Total marks for IA 
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IA1 marks 
IA1 total 

 
IA1 Criterion: Data test  

 

 

  



 ____________________________________________________________________________________ Subject data summary 

Chemistry subject report 
2025 cohort 

Queensland Curriculum & Assessment Authority 
January 2026 

Page 4 of 38 
 

IA2 marks 
IA2 total 

 
IA2 Criterion: Research and planning  IA2 Criterion: Analysis of evidence 

 

 

 
IA2 Criterion: Interpretation and evaluation  IA2 Criterion: Communication 
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IA3 marks 
IA3 total 

 
IA3 Criterion: Research and planning  IA3 Criterion: Analysis and interpretation 

 

 

 
IA3 Criterion: Conclusion and evaluation  IA3 Criterion: Communication 
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External assessment (EA) marks 

 

Final subject results 
Final marks for IA and EA 

 

Grade boundaries 
The grade boundaries are determined using a process to compare results on a numeric scale to 
the reporting standards. 
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Standard A B C D E 

Marks 
achieved 

100–87 86–72 71–50 49–20 19–0 

Distribution of standards 
Number of students who achieved each standard across the state. 

Standard A B C D E 

Number of 
students 

4,132 3,671 1,495 36 1 

Percentage of 
students 

44.26 39.33 16.01 0.39 0.01 
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Internal assessment 
This information and advice relate to the assessment design and assessment decisions for each 
IA in Units 3 and 4. These instruments have undergone quality assurance processes informed by 
the attributes of quality assessment (validity, accessibility and reliability). 

Endorsement 
Endorsement is the quality assurance process based on the attributes of validity and accessibility. 
These attributes are categorised further as priorities for assessment, and each priority can be 
further broken down into assessment practices. 

Data presented in the Assessment design section identifies the reasons why IA instruments were 
not endorsed at Application 1, by the priority for assessment. An IA may have been identified 
more than once for a priority for assessment, e.g. it may have demonstrated a misalignment to 
both the subject matter and the assessment objective/s. 

Refer to QCE and QCIA policy and procedures handbook v7.0, Section 9.5. 

Percentage of instruments endorsed in Application 1 

Internal assessment IA1 IA2 IA3 

Number of instruments 427 427 424 

Percentage endorsed in Application 1 41 90 47 

Confirmation 
Confirmation is the quality assurance process based on the attribute of reliability. The QCAA uses 
provisional criterion marks determined by teachers to identify the samples of student responses 
that schools are required to submit for confirmation. 

Confirmation samples are representative of the school’s decisions about the quality of student 
work in relation to the instrument-specific marking guide (ISMG) and are used to make decisions 
about the cohort’s results. 

Refer to QCE and QCIA policy and procedures handbook v7.0, Section 9.6. 

The following table includes the percentage agreement between the provisional marks and 
confirmed marks by assessment instrument. The Assessment decisions section for each 
assessment instrument identifies the agreement trends between provisional and confirmed marks 
by criterion. 

Number of samples reviewed and percentage agreement 

IA Number of schools Number of 
samples requested 

Number of 
additional samples 

requested 

Percentage 
agreement with 

provisional marks 

1 419 2,977 0 100.00 

2 419 2,968 6 78.28 

3 419 2,956 14 83.77 
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Internal assessment 1 (IA1) 

Data test (10%) 
This assessment focuses on the application of a range of cognitions to multiple provided items. 

Student responses must be completed individually, under supervised conditions, and in a 
set timeframe. 

Assessment design 

Validity 
Validity in assessment design considers the extent to which an assessment item accurately 
measures what it is intended to measure and that the evidence of student learning collected from 
an assessment can be legitimately used for the purpose specified in the syllabus. 

Reasons for non-endorsement by priority of assessment 

Validity priority Number of times priority was identified in decisions  

Alignment 177 

Authentication 0 

Authenticity 3 

Item construction 29 

Scope and scale 69 

Effective practices 
Validity priorities were effectively demonstrated in assessment instruments that: 

• contained questions that clearly cued students to respond by engaging and using qualitative 
and/or quantitative evidence from the dataset, rather than asking students to use theory 
related to Le Châtelier’s principle to support their response, e.g. ‘Deduce the position of the 
equilibrium using data to support reasoning’ 

• allocated marks consistently across questions and the associated marking scheme, and 
aligned marks to the scope and scale of the skills required to respond to the question, e.g. 
allocated 1 mark to the calculated value and 1 mark to the working for the question ‘Calculate 
Kc for X. Show your working’. 

Practices to strengthen 
It is recommended that assessment instruments: 

• use a variety of cognitive verbs to assess a range of knowledge and skills and ensure 
appropriate scope and scale, rather than repeatedly using a single cognitive verb to assess 
the same objective or skill, e.g. ask students to ‘calculate the Kc for A’ and provide the Kc value 
for B in the dataset rather than ‘calculate the Kc for A and B’, which repeats the calculation skill 

• avoid part marks, which affect the scale and transparency of questions and can mislead 
students when planning their response, e.g. allocate 1 mark to correct deduction and 1 mark 
to appropriate reasoning, rather than a 1-mark allocation with 0.5 marks awarded for 
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deduction and 0.5 marks for reasoning, for the 2-mark question ‘Deduce the change applied to 
the system’  

• construct questions that clearly align the nature of the response to the objective being 
assessed and the cognitive verb being used, e.g. ‘Predict the shift in chemical equilibrium 
using evidence’ aligns to Assessment objective 4 (Interpret evidence). 

Accessibility 
Accessibility in assessment design ensures that no student or group of students is disadvantaged 
in their capacity to access an assessment. 

Reasons for non-endorsement by priority of assessment 

Accessibility priority Number of times priority was identified in decisions  

Bias avoidance 37 

Language 81 

Layout 27 

Transparency 57 

Effective practices 
Accessibility priorities were effectively demonstrated in assessment instruments that: 

• provided tables and/or graphs that were clear and unambiguous, e.g. graphs used appropriate 
scales and gridlines if students had to read an end point, pH value or concentration (mg/mL) 

• limited the amount of theory and background information provided in the context of datasets, 
i.e. introductions to datasets were free from additional information and distractors 

• provided clear and concise instructions that cued students to use qualitative and/or 
quantitative evidence to respond to questions without over-scaffolding, e.g. ‘Use data to justify 
your response’ rather than ‘use the data from the graph in Dataset 1 to justify your response’. 

Practices to strengthen 
It is recommended that assessment instruments: 

• are checked for appropriate formatting, e.g. using page breaks to ensure questions, headings 
and datasets are easily accessible 

• align cognitive verbs with the objectives being assessed to clearly cue the expected responses 
identified in the marking scheme, e.g. draw a conclusion, infer or predict for Assessment 
objective 4 (Interpret evidence) items 

• use correct scientific conventions for chemical formulas and equations, e.g. NH3 instead 
of NH3 

• are quality assured for spelling, grammar, punctuation and consistent textual features in 
questions and datasets. 

Additional advice 
When developing an assessment instrument for this IA, it is essential to consider the following 
key differences between the 2019 and 2025 syllabuses: 

• perusal time has changed to 5 minutes 
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• the question specifications table has been revised (syllabus, p. 44). Instruments should be 
written in line with this table, so the focus of each question aligns to the relevant objective, e.g. 
the cognitive verb compare now aligns more closely to Assessment objective 3 (Analyse data) 
as it relates to the similarities and differences. 

Assessment decisions 

Reliability 
Reliability refers to the extent to which the results of assessments are consistent, replicable and 
free from error. 

Agreement trends between provisional and confirmed marks 

Criterion 
number 

Criterion name Percentage 
agreement 

with 
provisional 

Percentage 
less than 

provisional 

Percentage 
greater than 
provisional 

Percentage 
both less and 
greater than 
provisional 

1 Data test 100.00 0.00 0.00 0.00 

Effective practices 
Reliable judgments were made using the ISMG for this IA when: 

• percentage cut-offs were used appropriately to determine marks, e.g. 6/10 is 60% which is not 
greater than 60% and, therefore, is awarded a 6 rather than a 7 

• student work clearly indicates where evidence in the student response matched the 
associated marking scheme, e.g. ticks indicated where evidence in the response aligned with 
the marking scheme, crosses indicated errors in the response and annotations clearly 
indicated where follow-through (FT) marks were awarded 

• the marking scheme was used consistently across all responses and provided a detailed 
breakdown of marks awarded, including where part marks were used, to ensure the original 
scope and scale of the question was maintained. 

Practices to strengthen 
To further ensure reliable judgments are made using the ISMG for this IA, it is recommended that: 

• uploaded student files are complete and checked to ensure that duplicate files are not 
uploaded and every page is scanned 

• marking guides are updated at confirmation to ensure errors are corrected and alternative 
student responses are captured for quality assurance processes. 

Additional advice 
Schools should: 

• ensure that comparable assessments, assessing similar subject matter to the endorsed 
instrument have been uploaded along with the corresponding marking scheme 

• check that marks entered match the highlighted ISMG of the student sampled. 



 ________________________________________________________________________________ Internal assessment 1 (IA1) 

Chemistry subject report 
2025 cohort 

Queensland Curriculum & Assessment Authority 
January 2026 

Page 12 of 38 
 

Samples 
The following excerpts demonstrate the effective use of annotations on a student response to 
indicate where evidence matches the marking scheme. The Assessment objective 4 (Interpret 
evidence) question required students to determine the nature of an acid, using appropriate 
justification based on evidence in a graph from the dataset. The marking scheme awards 1 mark 
for the correct classification of the acid and 1 mark for an appropriate justification based on 
evidence, such as a description of the initial pH, the identification of a buffer zone, and a 
description of the vertical region of the graph at equivalence. 

Note: The characteristic/s identified may not be the only time the characteristic/s occurred 
throughout a response. 

Excerpt 1 

 

Excerpt 2 
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Internal assessment 2 (IA2) 

Student experiment (20%) 
This assessment requires students to research a question or hypothesis through collection, 
analysis and synthesis of primary data. A student experiment uses investigative practices to 
assess a range of cognitions in a particular context. Investigative practices include locating and 
using information beyond students’ own knowledge and the data they have been given. 

Research conventions must be adhered to. This assessment occurs over an extended and 
defined period of time. Students may use class time and their own time to develop a response. 

Assessment design 

Validity 
Validity in assessment design considers the extent to which an assessment item accurately 
measures what it is intended to measure and that the evidence of student learning collected from 
an assessment can be legitimately used for the purpose specified in the syllabus. 

Reasons for non-endorsement by priority of assessment 

Validity priority Number of times priority was identified in decisions  

Alignment 13 

Authentication 15 

Authenticity 3 

Item construction 7 

Scope and scale 1 

Effective practices 
Validity priorities were effectively demonstrated in assessment instruments that: 

• maintained consistent conditions across the assessment task, e.g. where group work 
was indicated in the task specifications, strategies to authenticate individual student work 
were included 

• included scaffolding that avoided leading students to a predetermined response (QCE and 
QCIA policy and procedures handbook v7.0, Section 8.2.3). 

Practices to strengthen 
It is recommended that assessment instruments: 

• avoid repeating information in different sections of the task, e.g. task specifications in the 
scaffolding section 

• provide checkpoints indicating that only one almost complete draft is to be submitted, 
consistent with the QCE and QCIA policy and procedures handbook v7.0, Section 8.2.5. 
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Accessibility 
Accessibility in assessment design ensures that no student or group of students is disadvantaged 
in their capacity to access an assessment. 

Reasons for non-endorsement by priority of assessment 

Accessibility priority Number of times priority was identified in decisions  

Bias avoidance 1 

Language 8 

Layout 1 

Transparency 1 

Effective practices 
Accessibility priorities were effectively demonstrated in assessment instruments that: 

• were free from clerical errors and used appropriate language, grammar and punctuation 

• were appropriately formatted, e.g. each checkpoint listed as a separate bullet point 

• provided clear and concise instructions that matched the assessment specifications in the 
syllabus 

• identified aspects that could be completed in groups, e.g. included asterisks (*) in the task 
description and a statement explaining the meaning of the asterisk. 

Practices to strengthen 

There were no significant issues identified for improvement. 

Additional advice 
When developing an assessment instrument for this IA, it is essential to consider the following 
key differences between the 2019 and 2025 syllabuses: 

• The language in the task specifications has been revised to align to the mid performance-level 
descriptor in the ISMG 

Assessment decisions 

Reliability 
Reliability refers to the extent to which the results of assessments are consistent, replicable and 
free from error. 

Agreement trends between provisional and confirmed marks 

Criterion 
number 

Criterion name Percentage 
agreement 

with 
provisional 

Percentage 
less than 

provisional 

Percentage 
greater than 
provisional 

Percentage 
both less and 
greater than 
provisional 

1 Research and 
planning 

84.21 15.79 0.00 0.00 
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Criterion 
number 

Criterion name Percentage 
agreement 

with 
provisional 

Percentage 
less than 

provisional 

Percentage 
greater than 
provisional 

Percentage 
both less and 
greater than 
provisional 

2 Analysis of 
evidence 

88.52 11.00 0.48 0.00 

3 Interpretation 
and evaluation 

88.52 11.24 0.24 0.00 

4 Communication 99.52 0.00 0.48 0.00 

Effective practices 
Reliable judgments were made using the ISMG for this IA when: 

• for the Analysis of evidence criterion 

- correct and relevant processing of raw data was conducted using algorithms  
and appropriate graphical representations for the data, e.g. mean cell potential, percentage 
uncertainties and percentage error were calculated to identify uncertainty; scatter graphs 
with appropriate lines of best fit and error bars were presented to identify trends 

- uncertainty and limitations were 

 appropriate for the data and correctly applied to enable systematic and effective 
analysis of the data, e.g. absolute uncertainties, percentage uncertainties and 
percentage error for mean cell potentials and error bars, gradients and R2 values for 
graphical relationships 

 thoroughly identified through systematic and effective analysis of the evidence rather  
than discussing problems relating to methodology, e.g. precision, reliability and random 
error in the data 

 sufficient and relevant raw data was collected based on the independent and dependent 
variables to allow a meaningful analysis and draw a justified conclusion 

• for the Interpretation and evaluation criterion 

- justified conclusions referred to the trends, patterns or relationships identified in the 
analysis of evidence rather than simply restating data, to consider how the evidence 
compared to the theoretical concepts identified in the rationale 

 discussions of validity and reliability were justified by referring to data, systematic and 
random errors in datasets and, where appropriate, accepted values for constants to 
consider 

 how specific aspects of the experimental design or data collection process impacted 
or improved the extent to which the experiment measured what was intended, i.e. 
validity 

 the likelihood that another experimenter would obtain the same results, i.e. reliability 

- extensions are logically derived when supported with reference to the limitations regarding 
the scope or applicability of the data collected and directly linked to validity of the 
experimental process, e.g. systematic errors related to the methodology and the accuracy 
of the results to the accepted/constant values from the rationale. 
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Practices to strengthen 
To further ensure reliable judgments are made using the ISMG for this IA, it is recommended that: 

• for the Forming criterion 

- a specific research question is developed to enable a response that is achievable within the 
required response length and directly linked to a justified conclusion, e.g. 'What is the 
relationship between the cell potential and the electrolyte concentration in a Daniell cell at 
25 oC when one electrolyte concentration varies and the other is constant at 1M?' 

- a considered rationale demonstrates why the dependent and independent variables are 
chosen and how the research question is developed and linked to Unit 3 subject matter 

- modifications to the methodology are justified and explain how modifications to the original 
experiment improve the reliability and validity of the data collected, e.g. to improve 
reliability, change filter paper to a glass u-shaped salt bridge, as it allows for a more 
efficient ion transfer 

• for the Finding criterion 

- the methodology enables the collection of 

 relevant data that measures variables (e.g. pH, concentration, temperature, time) rather 
than comparing products 

 sufficient data for appropriate trends, patterns or relationships and uncertainty and 
limitations of the evidence to be thoroughly identified, e.g. cell potential measured at five 
different concentrations of electrolyte 

- the impacts of hazards associated with the experiment and the subsequent management of 
risks are considered in how the methodology is performed. 

Additional advice 
It is essential to consider the following key differences between the 2019 and 2025 syllabuses: 

• The alignment between criteria and characteristics of evidence within the student response 
has changed; however, teachers’ judgments when determining the appropriate performance 
level for each characteristic remain the same. 

Schools should also: 

• clearly annotate the ISMG to indicate the characteristics evident (or the absence of evidence) 
in the student response and the mark awarded for each criterion (QCE and QCIA policies and 
procedures handbook v7.0, Section 9.6.1) 

• use appropriate strategies to promote academic integrity and manage response length in 
student responses (QCE and QCIA policy and procedures handbook v7.0, Sections 8.1.1 and 
8.2.6) and indicate on the student response where these have been applied. 

Samples 
The following excerpts have been included to show the clear and logical development of the 
research question in the rationale and how the scientific concepts unpacked in the rationale are 
used to justify the modifications to the methodology, leading to a justified conclusion. 

Note: The characteristic/s identified may not be the only time the characteristic/s occurred 
throughout a response. 
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Excerpt 1 
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Excerpt 2 

 

The following excerpt demonstrates a justified discussion of validity and reliability, linking the 
identified uncertainty and limitations to discuss their effect on the validity of the experiment and 
reliability of the results. 

Note: The characteristic/s identified may not be the only time the characteristic/s occurred 
throughout a response. 
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The following excerpt demonstrates a justified modification of methodology, using a table to show 
the relationship between the extension or refinement and its effect on the reliability or validity of 
the investigation. 

Note: The characteristic/s identified may not be the only time the characteristic/s occurred 
throughout a response. 
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The following excerpt has been included to demonstrate the connection between the uncertainty 
and limitations identified in the analysis of evidence, suggested improvements and extensions 
and their effect on validity and reliability. 

Note: The characteristic/s identified may not be the only time the characteristic/s occurred 
throughout a response. 
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Internal assessment 3 (IA3) 

Research investigation (20%) 
This assessment requires students to evaluate a claim. They will do this by researching, 
analysing and interpreting secondary evidence from scientific texts to form the basis for a justified 
conclusion about the claim. A research investigation uses research practices to assess a range of 
cognitions in a particular context. Research practices include locating and using information 
beyond students’ own knowledge and the data they have been given. 

Research conventions must be adhered to. This assessment occurs over an extended and 
defined period of time. Students may use class time and their own time to develop a response. 

Assessment design 

Validity 
Validity in assessment design considers the extent to which an assessment item accurately 
measures what it is intended to measure and that the evidence of student learning collected from 
an assessment can be legitimately used for the purpose specified in the syllabus. 

Reasons for non-endorsement by priority of assessment 

Validity priority Number of times priority was identified in decisions  

Alignment 244 

Authentication 23 

Authenticity 4 

Item construction 13 

Scope and scale 9 

Effective practices 
Validity priorities were effectively demonstrated in assessment instruments that: 

• provided claims that were clearly aligned to Unit 4 subject matter and allowed students to 
generate multiple research questions, e.g. ‘Synthetic polymers are chemically superior’ 

• clearly and accurately identified which topics were being assessed to ensure consistency 
between the subject matter identified in the claims and the topics listed in the conditions 
section of the task, e.g. ‘Molecular manufacturing has revolutionised chemical synthesis’ 
would align with Topic 2: Chemical synthesis and design 

• provided direct and simple claims that linked to only one context and avoided and/or options, 
e.g. ‘Biofuels produced from waste materials are chemically green’ rather than ‘Biofuels from 
algae, oil seeds and wood waste are better than biofuels from waste oils’. 

Practices to strengthen 
It is recommended that assessment instruments: 

• contain claims that directly cue students to analyse and interpret information relating to Unit 4 
subject matter, e.g. avoid claims that have potential for redirection into biological, economic, 
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environmental and/or ethical issues, or into Units 1–3 in Chemistry subject matter, as this may 
limit a students’ ability to address all assessment objectives 

• direct students to address all aspects of the task and align to the syllabus specifications. 

Accessibility 
Accessibility in assessment design ensures that no student or group of students is disadvantaged 
in their capacity to access an assessment. 

Reasons for non-endorsement by priority of assessment 

Accessibility priority Number of times priority was identified in decisions  

Bias avoidance 0 

Language 11 

Layout 0 

Transparency 0 

Effective practices 
Accessibility priorities were effectively demonstrated in assessment instruments that: 

• were free from formatting, spelling, punctuation and grammatical errors 

• provide checkpoints indicating that only one almost complete draft is to be submitted, 
consistent with QCE and QCIA policy and procedures handbook v7.0, Section 8.2.5 

• provided task information in each section in a format consistent with the syllabus, e.g. included 
a complete list of task specifications in the task section rather than in scaffolding. 

Practices to strengthen 

There were no significant issues identified for improvement. 

Additional advice 
When developing an assessment instrument for this IA, it is essential to consider the following 
key differences between the 2019 and 2025 syllabuses: 

• The qualifiers used to describe each cognitive process in the task specifications have 
been revised. 

• Examples of scientifically credible sources have been provided in the specifications to direct 
students to a wider variety of student-accessible sources. 

• Group elements have been added to several Forming and Finding activities of the task. 

Assessment decisions 

Reliability 
Reliability refers to the extent to which the results of assessments are consistent, replicable and 
free from error. 
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Agreement trends between provisional and confirmed marks 

Criterion 
number 

Criterion name Percentage 
agreement 

with 
provisional 

Percentage 
less than 

provisional 

Percentage 
greater than 
provisional 

Percentage 
both less and 
greater than 
provisional 

1 Research and 
planning 

91.17 8.35 0.48 0.00 

2 Analysis and 
interpretation 

94.03 5.73 0.24 0.00 

3 Conclusion and 
evaluation 

90.93 9.07 0.00 0.00 

4 Communication 99.52 0.00 0.48 0.00 

Effective practices 
Reliable judgments were made using the ISMG for this IA when: 

• for the Analysis and interpretation criterion 

- relevant trends, patterns or relationships in the evidence were used as the basis for justified 
scientific arguments 

- interpretation of research evidence was justified using scientific arguments linked to Unit 4 
chemical concepts (i.e. properties and structure of organic materials or chemical synthesis 
and design) and supported with data from the sources 

- identification of limitations, such as methodological issues 

 were appropriate for the research question 

 thoroughly identified how or why each limitation made the evidence less effective in 
addressing the research question, e.g. by considering which aspect/s of the research 
question each piece of evidence addressed 

• for the Conclusion and evaluation criterion 

- justified conclusions 

 discussed how the trends, patterns and relationships identified in the analysis of 
evidence directly addressed the research question rather than the claim 

 were supported by justified scientific arguments that clearly linked to the analysis and 
interpretation of credible evidence 

- insightful discussions about the quality of the evidence addressed the identified limitations 
and their impact on the ability to address the research question, rather than the credibility of 
the sources used as evidence 

- relevant improvements considered limitations of the evidence in addressing the claim and 
focused on ways to refine the research investigation to obtain more valid and/or reliable 
evidence 

- relevant extensions considered aspects of the claim not addressed by the research 
question, and further investigations or evidence required to make justified decisions about 
the claim.  
 



 ________________________________________________________________________________ Internal assessment 3 (IA3) 

Chemistry subject report 
2025 cohort 

Queensland Curriculum & Assessment Authority 
January 2026 

Page 26 of 38 
 

Practices to strengthen 
To further ensure reliable judgments are made using the ISMG for this IA, it is recommended that: 

• for the Forming and Finding criterion 

- a considered rationale clearly connects the research question to Unit 4 subject matter and 
demonstrates how the research question was developed from the claim. The rationale 
should clearly articulate why the dependent and independent variables were chosen to be 
investigated and how these variables linked the research question to the claim and Unit 4 
subject matter 

- a specific research question clearly identifies a direct link to Unit 4 subject matter and 
allows a justified conclusion to the research question to be reached within the specifications 
of the task, e.g. 'does the improved synthesis from ibuprofen's original route to its new 
green route result in less waste reactants and more useful products?' 

Additional advice 
It is essential to consider the following key differences between the 2019 and 2025 syllabuses: 

• The alignment between criteria and characteristics of evidence within the student response 
has changed; however, teachers’ judgments when determining the appropriate performance 
level for each characteristic remain the same. 

Schools should also: 

• support students through the research investigation process to develop a suitable research 
question related to the properties and structure of organic materials or chemical synthesis and 
design to ensure successful completion of the task within the scope of Unit 4 

• clearly annotate the ISMG to indicate the characteristics evident (or the absence of evidence) 
in the student response and the mark awarded for each criterion (QCE and QCIA policies and 
procedures handbook v7.0, Section 9.6.1) 

• use appropriate strategies to promote academic integrity and manage response length in 
student responses (QCE and QCIA policy and procedures handbook v7.0, Sections 8.1.1 and 
8.2.6) and indicate on the student response where these have been applied. 

Samples 
The following excerpts illustrate considered rationales which lead to specific and relevant 
research questions. Both discuss relevant Unit 4 subject matter and directly link the chosen 
variables of the investigation to the properties and structures of their chosen organic molecules. 

Note: The characteristic/s identified may not be the only time the characteristic/s occurred 
throughout a response. 
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Excerpt 1 
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Excerpt 2 
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The following excerpt demonstrates justified scientific arguments, using chemical structure and 
properties to justify the evidence identified in the analysis. The excerpt also includes the 
identification of limitations of evidence and a discussion of the quality of evidence, as it identifies 
the limitations and how these limitations affect the extent to which the data can be used to 
support the research question. 

Note: The characteristic/s identified may not be the only time the characteristic/s occurred 
throughout a response. 
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throughout a response. 
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External assessment 
External assessment (EA) is developed and marked by the QCAA. The external assessment for a 
subject is common to all schools and administered under the same conditions, at the same time, 
on the same day. The external assessment papers and the EAMG are published in the year after 
they are administered. 

Examination (50%) 
Assessment design 
The assessment instrument was designed using the specifications, conditions and assessment 
objectives described in the summative external assessment section of the syllabus. 
The examination consisted of two papers: 

• Paper 1, Section 1 consisted of multiple choice questions (20 marks) 

• Paper 1, Section 2 consisted of short response questions (35 marks) 

• Paper 2, Section 1 consisted of short response questions (55 marks). 

Assessment decisions 
Assessment decisions are made by markers by matching student responses to the external 
assessment marking guide (EAMG). 

Multiple choice question responses 
There were 20 multiple choice questions in Paper 1. 

Percentage of student responses to each option 
Note: 

• The correct answer is bold and in a blue shaded table cell. 

• Some students may not have responded to every question. 

Question A B C D 

1 56.01 16.23 12.54 14.89 

2 3.15 24.33 60.55 11.74 

3 17.83 27.32 8.22 46.21 

4 6.27 7.96 79.04 6.57 

5 9.30 19.06 62.75 8.15 

6 8.46 13.94 20.18 57.07 

7 7.39 7.05 81.21 4.13 

8 29.55 8.07 53.33 8.75 

9 5.57 36.34 27.20 30.65 

10 11.83 56.00 21.15 10.58 

11 57.78 8.99 17.41 15.63 
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Question A B C D 

12 27.79 32.42 14.52 24.99 

13 10.12 71.68 8.99 8.95 

14 30.38 4.95 6.60 57.85 

15 18.29 4.42 75.05 2.01 

16 14.37 68.15 6.84 10.42 

17 3.88 93.62 1.15 1.27 

18 84.43 4.97 7.93 2.54 

19 43.87 21.53 12.27 21.99 

20 22.99 11.27 18.72 46.76 

Effective practices 
Overall, students responded well to: 

• describe and explain questions that were based on redox and galvanic cell processes, and 
that used spectroscopic data to distinguish between functional groups such as ketones, 
aldehydes, and carboxylic acids 

• questions that required application of chemical principles and procedures to calculate pH and 
pKa, determine oxidation states, and draw or name structural isomers with accuracy and 
appropriate use of chemical conventions 

• scenarios where they analysed evidence to classify acids and organic molecules based on 
chemical and/or structural properties, and contrast the movement of ions and elections in a 
galvanic cell 

• interpretation of data that required them to infer the nature of a reaction based on Kc values, 
energy change, and product formation, effectively integrating multiple data sources and 
justifying conclusions with scientific reasoning. 

Practices to strengthen 
When preparing students for external assessment, it is recommended that teachers consider: 

• how students accurately communicate their knowledge when using chemistry conventions, 
e.g. 

- including ionic charges and states of matter in redox reactions 

- using equilibrium arrows to show partial dissociation of weak acids and reaction arrows to 
show full dissociation of strong acids 

- writing oxidation states with the charge before the number (i.e. +3) and writing ionic 
charges with the magnitude before the charge (i.e. 2+) 

• teaching and learning opportunities for students to address all aspects of the question by 
understanding 

- the cognitive verb and the nature of the response required to answer the question 

- how to apply the number of marks to a suitable response, e.g. a question that requires a 
prediction and an explanation of reasoning for 3 marks would typically require a prediction 
and two points of explanation to support the prediction 
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• teaching and learning opportunities for students to develop a detailed understanding of 
specific reactions and their conditions, including 

- the electrolysis of dilute, concentrated and molten salt under different conditions 

- operation of a hydrogen fuel cell under acidic and alkaline conditions 

- organic pathways and the conditions under which reactions occur. 

Samples 

Short response 
Question 27) from Paper 1 

This question required students to determine the product formed at the cathode and the oxidation 
half-equation of the electrolysis of different concentrations of NaCl. 

Effective student responses: 

• determined H2(g) as a product at the cathode for concentrated (25%) NaCl(aq) 

• determined the oxidation half-equation for the concentrated (25%) NaCl(aq) 

• determined Ha(l) as the product at cathode for molten NaCl(l) 

• determined the oxidation half-equation for molten NaCl(l). 

This excerpt has been included: 

• to demonstrate the clear communication of the products of electrolysis of different 
concentrations of NaCl 

• to demonstrate the writing of half-equations, showing charges and states of matter for the 
reactants and products and using the forward reaction arrow. 

 

 

Question 28c) from Paper 1 

This question required students to determine whether the pH of equivalence point and the volume 
of HCl required to reach equivalence point would change if titrated with a strong base rather than 
a weak base. The question also asked students to explain their reasoning. 

Effective student responses: 

• determined the pH of the equivalence point is 7 

• explained that the pH change in equivalence point would increase when a strong base is 
titrated with a strong acid 
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• determined the volume of HCl required to reach equivalence point has not changed 

• explained that the moles of base to be neutralised remains the same. 

This excerpt has been included: 

• to demonstrate reasoning and supporting calculations to illustrate the relationship between 
concentration and volume. 

 

Question 29b) from Paper 1 

This question required students to evaluate three methods of the production of benzaldehyde, in 
terms of E-factor and atom economy and show reasoning. 

Effective student responses: 

• concluded that Na-MnOx catalyst pathway has the best atom economy 

• provided evidence to support atom economy conclusion 

• Criegee oxidation pathway had the lowest environmental impact 

• provided evidence to support environmental impact conclusion. 

This excerpt has been included: 

• to demonstrate the systematic evaluation of each method leading to a valid conclusion. 
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Question 4a) from Paper 2 

This question required students to describe the dissociation of HOCl(aq) and HCl(aq) using 
balanced chemical equations. 

Effective student responses: 

• accurately described the dissociation of HOCl(aq) using a reversible arrow 

• accurately described the dissociation of HCl(aq) using a forward reaction arrow. 

This excerpt has been included: 

• to demonstrate a clear description of the dissociation of 

- HOCl(aq) using a balanced equation, showing all states of matter and ionic charges, and 
using a reversible arrow to accurately represent the partial dissociation of a weak acid 

- HCl(aq) using a balanced equation, showing all states of matter and ionic charges, and 
using a forward reaction arrow to accurately represent the full dissociation of a strong acid. 
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Question 5a) from Paper 2 

This question required students to determine three amino acids represented by spots on an 
electrophoresis gel, and explain their reasoning. 

Effective student responses: 

• determined the identity of each amino acid 

• explained the link between the buffer’s pH and the pH of the isoelectric point of Arg and Glu 

• explained the link between the charge of Arg and Glu and their positions in the gel 

• explained the link between the buffer’s pH and the pH of the isoelectric point of Cys and its 
position in the gel. 

This excerpt has been included: 

• to demonstrate clear explanations that support the identification of the spots on the 
electrophoresis gel with consideration to the properties of the different amino acids. 

 

 

Question 8a) from Paper 2 

This required students to determine the structural formulas and IUPAC names for compounds for 
two compounds. 
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Effective student responses: 

• drew a structural formula for Compound A and identified it as butanenitrile 

• drew a structural formula for Compound D and identified it as 1-propanol. 

This excerpt has been included: 

• to demonstrate an appropriate structural formula for the two compounds and the correct 
application of IUPAC nomenclature. 
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