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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 2024 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 2025. 

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. 

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 
419 
schools offered 
Chemistry 

 77% 
agreement with  
provisional marks 
for IA3 

 22% 
improvement in 
endorsed IA1 
at Application 1 



 

Chemistry subject report 
2024 cohort 

Queensland Curriculum & Assessment Authority 
January 2025 

Page 2 of 37 
 

Subject data summary 

Subject completion 
The following data includes students who completed the General subject. 

Note: All data is correct as at January 2025. 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: 419. 

Completion of units Unit 1 Unit 2 Units 3 and 4 

Number of students 
completed 

10,507 9,749 8,748 

Units 1 and 2 results 
Number of students Satisfactory Unsatisfactory 

Unit 1 9,933 574 

Unit 2 9,099 650 

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

 
IA1 Criterion: Data test  
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IA2 marks 
IA2 total 

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

 

 

 
IA2 Criterion: Interpretation and evaluation  IA2 Criterion: Communication 

 

 

 
  



 ____________________________________________________________________________________ Subject data summary 

Chemistry subject report 
2024 cohort 

Queensland Curriculum & Assessment Authority 
January 2025 

Page 5 of 37 
 

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 
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Grade boundaries 
The grade boundaries are determined using a process to compare results on a numeric scale to 
the reporting standards. 

Standard A B C D E 

Marks 
achieved 

100–87 86–72 71–50 49–20 19–0 

Distribution of standards 
The number of students who achieved each standard across the state is as follows. 

Standard A B C D E 

Number of 
students 

3,869 3,536 1,316 26 1 
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Internal assessment 
The following 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 v6.0, Section 9.5. 

Percentage of instruments endorsed in Application 1 

Instruments submitted IA1 IA2 IA3 

Total number of instruments 418 418 417 

Percentage endorsed in Application 1 61 92 41 

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 v6.0, Section 9.6. 

The following table includes the percentage agreement between the provisional marks and 
confirmed marks by assessment instrument. The Assessment decisions section of this report 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 

1 414 2,967 0 100.00 

2 413 2,951 54 71.74 

3 413 2,936 37 77.00 
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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 100 

Authentication 0 

Authenticity 4 

Item construction 38 

Scope and scale 20 

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

• provided two to four datasets that 

- were clearly related to Unit 3 subject matter 

- used minimal explanatory text, were free of distractors and contained clear images 

- contained discernible data that could be analysed, rather than labelled diagrams of galvanic 
cells or lists of reduction potential values 

• contained a series of short response questions that 

- were of appropriate scope and scale that allowed objectives to be assessed using a variety 
of cognitive verbs rather than repetitively using a single cognitive verb to assess an 
objective 

- required students to use evidence provided in the dataset, and provided no new information 
in the questions 

- clearly linked the expected student response in the marking guide to the number of marks 
awarded 

- used appropriate cognitive verbs to cue the question to the nature of the expected 
response (Syllabus section 4.5.1 and glossary). 
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Practices to strengthen 
It is recommended that assessment instruments: 

• avoid the use of part marks as this can affect the scale and transparency of the item, 
i.e. students may be misled when planning their response 

• align questions to the intended objective in the Mark allocations table (Syllabus section 4.5.1), 
i.e. questions requiring students to 

- determine unknown scientific quantities or features align to Objective 2 (Apply 
understanding) 

- identify trends, patterns, relationships, limitations or uncertainty in datasets align to 
Objective 3 (Analyse evidence) 

- draw conclusions based on the analysis of datasets align to 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 23 

Language 29 

Layout 16 

Transparency 23 

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

• used consistent labelling and language between datasets, preambles and the items, e.g. 
instruments had clearly labelled graphs on an accurate, clear grid background 

• were free from spelling, grammar and punctuation errors 

• contained succinct questions and cognitive verbs that clearly cued the expected responses 
identified in the marking scheme, e.g. by ensuring the cognitive verb matched the nature of the 
response. 

Practices to strengthen 
It is recommended that assessment instruments: 

• structure questions clearly so students are directed to use the data presented when 
generating their responses, e.g. provide only necessary text that 

- does not distract or confuse students about the expected response 

- does not include additional information  

- limits the amount of theory and background information in the context of the question 

• model correct scientific conventions when writing chemical formulas and equations, e.g. NH3 

instead of NH3 
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• are quality assured for spelling, grammar and consistent textual features within questions and 
datasets, e.g. A table labelled as ‘Table 1’ in a dataset should not be referred to as ‘Figure 1’ 
in the question. 

Additional advice 
• Schools should ensure that 

- comparable assessments allow students to demonstrate the same cognitions and skills 
required for the endorsed instrument and provide a separate marking scheme as required 

- the data test includes questions that require analysis of the dataset and that cannot be 
correctly answered by describing or explaining a scientific concept. 

- they use the Print preview function of the Endorsement application (app) to ensure data is 
formatted correctly and that graphs and/or images in the datasets are appropriately placed 
and not split across pages. 

Assessment decisions 

Reliability 
Reliability is a judgment about the measurements of assessment. It 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 0 0 0 

Effective practices 
Accuracy and consistency of the application of the ISMG for this IA was most effective when: 

• student responses were clearly annotated to indicate 

- how marks allocated aligned with the marking scheme, with multi-mark questions clearly 
showing the breakdown of marks allocated for the question rather than a total mark (QCE 
and QCIA policy and procedures handbook v6.0, Section 9.6.1)  

- where evidence matched the marking scheme (e.g. using underlining, ticks and crosses) 
with annotations placed next to the evidence rather than being placed in margins or next to 
evidence not supported by the marking scheme 

• marking schemes were correct and showed the full breakdown of mark allocations including 
half marks, when used, and consistently applied across questions to support consistent and 
accurate marker decision-making 

• percentage cut-offs were used appropriately to determine marks.  
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Practices to strengthen 
To further ensure accuracy and consistency of the application of the ISMG for this IA, it is 
recommended that: 

• marks are correctly totalled, percentages are accurately determined, and cut-offs from the 
ISMG are correctly applied to determine provisional marks, e.g. 13/20 is 65%, which is >60%, 
therefore a mark of 7 should be awarded  

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

• the marking scheme is accurate, and the application of the marking scheme and the 
determination of the percentage cut-offs are internally moderated to ensure inconsistencies 
and errors are corrected before they are submitted for confirmation.  

Samples 
The following excerpts demonstrate internal moderation and the full breakdown of mark 
allocations awarded to a question.  

Excerpt 1 illustrates consistent and accurate marker decision-making to ensure marking schemes 
are correct.  

Excerpt 2 illustrates the use of annotations on an internally moderated student response to 
ensure consistent and accurate application of the marking scheme. 

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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Additional advice 
• Schools should ensure that comparable assessment instruments 

- allow students to use the same knowledge and skills required for the endorsed instrument  

- include a separate marking scheme 

- are developed in the Endorsement app, as required. 
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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 18 

Authentication 3 

Authenticity 2 

Item construction 7 

Scope and scale 0 

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

• provided appropriate checkpoints and scaffolding consistent with the advice in the QCE and 
QCIA policy and procedures handbook v6.0, Section 8 

• included all task requirements as part of the task description (Syllabus section 4.5.2) 

• identified the required task specifications within the task description, particularly those  
aspects that were to be completed as individuals or as a group 

Practices to strengthen 
It is recommended that assessment instruments: 

• include practicals that are related to the topics of Unit 3, (i.e. Topic 1: Chemical equilibrium 
systems and Topic 2: Oxidation and reduction), e.g. single displacement reactions in aqueous 
solution 

• direct students to address all aspects of the task listed in the syllabus specifications (Syllabus 
section 4.5.2). 
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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 0 

Language 3 

Layout 0 

Transparency 2 

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

• used internal quality assurance processes to ensure the task was free from errors in spelling, 
grammar or other textual features, e.g. using ‘rational’ instead of ‘rationale’ 

• listed checkpoints that provide directions for students to complete the task 

• modelled appropriate chemical formulation for species symbols throughout the task, e.g. CO2 
instead of CO2. 

Practices to strengthen 

There were no significant issues identified for improvement. 

Assessment decisions 

Reliability 
Reliability is a judgment about the measurements of assessment. It 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 83.29 15.98 0.48 0.24 

2 Analysis of 
evidence  85.23 13.56 0.48 0.73 

3 Interpretation 
and evaluation  84.99 14.53 0.24 0.24 

4 Communication 99.03 0.24 0.73 0.00 
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Effective practices 
Accuracy and consistency of the application of the ISMG for this IA was most effective when: 

• for the Analysis of evidence criterion 

- sufficient and relevant raw data was systematically and effectively analysed using correct 
and relevant processes, e.g. calculation of percentage uncertainty or linearisation of data 
including correlation coefficients (r2) 

- uncertainty and limitations were thoroughly identified through analysis of the evidence from 
the experimental data rather than discussing problems relating to methodology and 
appropriately related to the correct and relevant processing of data. 

• for the Interpretation and evaluation criterion 

- 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) or the likelihood that another experimenter would obtain the same results, (i.e. 
reliability) 

- improvements and extensions to an experiment were logically derived from analysis of 
experimental evidence by referring to a thorough identification of uncertainty and limitations 
of the evidence 

- justified conclusions referred to the trends, patterns or relationships identified in the 
analysis of evidence to indicate how the evidence matched with the theoretical concepts 
identified in the rationale. 

• in the Communication criterion 

- findings, arguments and conclusions were fluently and concisely conveyed through precise 
and accurate use of 

 discipline-specific language  

 symbols, units and prefixes 

 indicators of measurement uncertainty, e.g. error bars and uncertainties 

 tables, graphs and diagrams 

- appropriate use of genre conventions was demonstrated by adherence to accepted rules of 
spelling and punctuation and the expectations of particular generic forms, e.g.  

 for a scientific report — clearly identified headings and captions, an appropriately formal 
tone 

 for a poster presentation — appropriately sized font and visual elements, use of clear 
spoken/signed language 

 for a multimodal conference presentation — clear slides with appropriate amounts of 
text, visual and oral components present different information, use of clear 
spoken/signed language 

- appropriate referencing conventions acknowledged sources through the consistent use of 
an accepted referencing methodology, e.g. APA or Harvard. 
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Practices to strengthen 
To further ensure accuracy and consistency of the application of the ISMG for this IA, it is 
recommended that: 

• for the Research and planning criterion 

- a specific research question explicitly states the relationship between an independent and 
dependent variable with relevant controlled variables included, where appropriate, to inform 
the rationale and lead to a justified conclusion 

- justified modifications to the methodology clearly state how each modification will improve 
the reliability and/or validity of the evidence 

- the impacts of risks associated with the investigation and their subsequent management 
are considered in the methodology. 

Samples 
The following excerpts demonstrate a considered rationale, a specific and relevant research 
question, justified modifications to the methodology; and the considered management of risks. 

Excerpt 1 clearly develops a specific and relevant research question from a considered rationale, 
justifies modifications to the methodology to state how each modification will improve the 
reliability and/or validity of the evidence, and considers the management of risks associated with 
the modified experiment. 

Excerpt 2 uses a table format to indicate how each modification will improve the reliability and/or 
validity of the evidence and how the impacts of risks associated with the investigation and their 
subsequent management in the methodology are condisered. 

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

Excerpt 1 
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Excerpt 2 
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Additional advice 
• Schools should ensure 

- they use appropriate strategies to promote academic integrity and manage response length 
in student responses (QCE and QCIA policy and procedures handbook v6.0, Sections 8.1.1 
and 8.2.6) 

- accuracy and consistency in judgments when determining provisional marks for each 
criterion by applying the best-fit approach (see Syllabuses app > QCAA Portal > Using 
ISMGs for General Science syllabuses). After determining the performance level that best 
fits the evidence matched to characteristics for a criterion within an ISMG, for a two-mark 
range performance level, the higher mark should only be awarded if there is evidence of all 
the characteristics in the performance-level descriptor (or better) 

- ISMGs are clearly annotated to indicate the characteristics evident in the student response 
and the mark awarded for each criterion (QCE and QCIA policies and procedures 
handbook v6.0, Section 9.6.1).
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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 232 

Authentication 15 

Authenticity 3 

Item construction 22 

Scope and scale 7 

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

• focused on the topics identified in the task conditions, which matched the subject matter 
addressed in the claims 

• directed students to address all aspects of the task, as outlined in the syllabus specifications 
(Syllabus section 5.5.1). 

Practices to strengthen 
It is recommended that assessment instruments: 

• list claims that are linked to Unit 4 subject matter and allow students to generate multiple 
research questions, e.g. Synthetic polymers are chemically superior. 

Accessibility 
Accessibility in assessment design ensures that no student or group of students is disadvantaged 
in their capacity to access an assessment. 
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Reasons for non-endorsement by priority of assessment 

Accessibility priority Number of times priority was identified in decisions 

Bias avoidance 1 

Language 7 

Layout 0 

Transparency 1 

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

• were free from formatting, spelling and/or other language errors 

• scheduled only one complete or near-complete draft for feedback in the checkpoints (QCE 
and QCIA policy and procedures handbook v6.0, Section 8.2.5).  

Practices to strengthen 

There were no significant issues identified for improvement. 

Additional advice 
• Schools should avoid including checkpoints or due dates that specify a date or week of term, 

e.g. Use ‘Week 2’, not ‘Term 3, Week 2, Lesson 2’. 

Assessment decisions 

Reliability 
Reliability is a judgment about the measurements of assessment. It 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 89.10 9.69 1.21 0.00 

2 Analysis and 
interpretation  90.31 8.47 0.73 0.48 

3 Conclusion and 
evaluation  85.47 14.04 0.48 0.00 

4 Communication 99.27 0.24 0.48 0.00 

Effective practices 
Accuracy and consistency of the application of the ISMG for this IA was most effective when: 
• in the Research and planning criterion 

- a considered rationale demonstrated an application of Unit 4 subject matter to the 
development of the research question from the claim 
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- relevant sources were identified from a variety of scientifically credible outlets and not 
limited to peer-reviewed journal articles 

• in the Analysis and interpretation criterion 
- an appropriate selection of evidence was identified and thoroughly applied to support 

relevant trends, patterns and relationships 
- a thorough and appropriate identification of limitations of evidence identified issues such as 

weak points in the data and methodological limitations with respect to the research 
question 

- justified scientific arguments linked to Unit 4 chemical concepts and supported this with 
data from the sources 

- a thorough and appropriate identification of limitations of evidence focused on aspects of 
the evidence that would affect its ability to address the claim. 

Practices to strengthen 
To further ensure accuracy and consistency of the application of the ISMG for this IA, it is 
recommended that: 

• in the Conclusion and evaluation criterion 

- justified conclusions discuss how the trends, patterns and relationships identified in the 
analysis of evidence link back to the research question  

- insightful discussion of quality of evidence examines specific features and limitations of the 
evidence (rather than a discussion of the credibility of the source) when connecting to the 
research question and claim 

- considered and relevant improvements and extensions focus on ways the research 
investigation could be refined or extended to obtain more valid evidence applicable to the 
claim.  

Samples 
The following excerpts demonstrate sufficient and relevant evidence to support relevant trends, 
patterns and relationships; the thorough and appropriate identification of the limitation of the 
evidence, insightful discussion of the quality of evidence, considered and relevant improvements; 
and justified conclusions. 

Excerpt applies sufficient and relevant evidence to support relevant trends, patterns and 
relationships, and thoroughly identifies appropriate limitations of the evidence supported by 
justified scientific arguments. 

Excerpt 2 insightfully discusses the quality of evidence by examining specific features of the 
evidence that connect the research question to the claim, considers relevant improvements and 
extensions that could obtain more valid and/or reliable evidence to address the claim, and 
justified conclusions by linking analysis of the evidence presented back to 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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Excerpt 1 

 

Attributions for Figure 1 sources 
Steffenino, B., & Rebouillat, S. (2006). High Performance Fibres And The Mechanical Attributes Of Cut Resistant Structures 
Made Therewith. Www.witpress.com. 
Brown, Cameron & Rosei, Federico & Traversa, Enrico & Licoccia, Silvia. (2011). Spider silk as a load bearing biomaterial: 
tailoring mechanical properties via structural modifications. Nanoscale. 3. 870-6. 10.1039/c0nr00752h. 
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Excerpt 2 
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Additional advice 
• Schools should ensure 

- they use appropriate strategies to promote academic integrity and manage response length 
in student responses (QCE and QCIA policy and procedures handbook v6.0, Sections 8.1.1 
and 8.2.6) 

- accuracy and consistency in judgments when determining provisional marks for each 
criterion by applying the best-fit approach (see Syllabuses app > QCAA Portal > Using 
ISMGs for General Science syllabuses). After determining the performance level that best 
fits the evidence matched to characteristics for a criterion within an ISMG, for a two-mark 
range performance level, the higher mark should only be awarded if there is evidence of all 
the characteristics in the performance-level descriptor (or better).  

- ISMGs are clearly annotated to indicate the characteristics evident in the student response 
and the mark awarded for each criterion (QCE and QCIA policies and procedures 
handbook v6.0, Section 9.6.1). 
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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. 

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 (38 marks) 

• Paper 2, Section 1 consisted of short response questions (52 marks) 

Assessment decisions 
Assessment decisions are made by markers by matching student responses to the external 
assessment marking guide (EAMG). The external assessment papers and the EAMG are 
published in the year after they are administered. 

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 70.99 14.83 8.19 5.70 

2 9.93 64.47 19.34 6.02 

3 5.94 14.14 71.40 8.29 

4 82.66 7.82 6.67 2.60 

5 22.11 9.85 59.92 7.89 

6 20.22 3.35 27.89 48.31 

7 77.20 1.95 6.13 14.54 

8 87.74 4.07 5.44 2.55 

9 2.18 18.18 32.19 47.04 

10 4.52 69.23 20.84 5.15 

11 2.54 6.29 12.45 78.43 
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Question A B C D 

12 79.64 5.08 12.83 2.19 

13 10.03 68.36 9.21 12.15 

14 4.80 53.16 18.93 22.55 

15 10.42 14.97 67.45 6.83 

16 50.85 16.68 15.61 16.47 

17 38.39 23.39 9.72 28.13 

18 8.36 11.07 31.14 49.00 

19 16.73 5.44 71.55 5.96 

20 5.16 56.82 18.75 18.91 

Effective practices 
Overall, students responded well to: 

• Objective 1 (Describe and explain) items that required them to 

- describe condensation reactions, peptide bonds and the structure of organic molecules 
using diagrams 

- explain reversible arrows in equilibrium equations, chromate–dichromate equilibrium at an 
atomic level and saturated organic compounds  

• Objective 2 (Apply understanding) items that required them to 

- calculate atom economy, pH and the concentration of acids and strong bases using 
appropriate working 

- apply oxidation numbers to determine half-equations and standard reduction potentials to 
determine reducing agents 

- identify the features of titration curves, the conjugate base of an indicator and the 
limitations associated with standard reduction potentials 

- identify organic functional groups, geometric isomers, and primary, secondary and tertiary 
organic molecules  

• Objective 3 (Analyse evidence) items that required them to 

- analyse experimental data to identify optimal reaction conditions and reactants for biodiesel 
production 

- analyse experimental data to explain the acid dissociation and conductivity in aqueous 
solutions 

- analyse experimental data to explain the effect of temperature on the pH of water 

• Objective 4 (Interpret evidence) items that required them to 

- compare the relative strengths of acid based on pH and Ka data 

- distinguish between the concentration and strength for acids and bases  

- deduce the position of equilibrium for reversible reactions 

- deduce reaction pathways, including reagents, conditions and chemical equations, given 
the starting materials and the products. 



 _____________________________________________________________________________________ External assessment 

Chemistry subject report 
2024 cohort 

Queensland Curriculum & Assessment Authority 
January 2025 

Page 30 of 37 
 

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

• the cognitive verb and the nature of the response required to address the question, e.g. when 
responding to questions that use the cognitive verb ‘explain’, students should ensure they give 
a detailed account of the scenario by providing additional relevant information 

• teaching and learning opportunities for students to practise strategies for responding to 
examination questions, e.g. when responding to questions students should 

- read the question carefully and provide a response that clearly addresses the question 

- consider the number of marks awarded and the response space provided. Responses 
should be logically set out, clearly address all aspects of the question and consider the 
number of marks awarded to ensure the response demonstrates the required depth and 
breadth of understanding 

- use the data in the stimulus and appropriate information and equations from the Chemistry 
Formula and data book to address the question 

• teaching and learning opportunities for students to develop understanding of subject matter 
through practical work, e.g. mandatory practicals provide an opportunity for students to 
develop knowledge and understanding of subject matter in context 

• teaching and learning opportunities for students to practise drawing structural formulas and 
correctly apply the International Union of Pure and Applied Chemistry (IUPAC) nomenclature 
system to name organic compounds. 

Samples 

Short response 

Paper 1, Question 23b) 

The following excerpts are from Question 23b) in Paper 1. It required students to explain why 
KHP(aq) is used as a standard solution rather than NaOH(aq).  

Effective student responses: 

• explained that the concentration of KHP does not change, therefore an accurate concentration 
of KHP can be determined. 

These excerpts have been included to demonstrate alternative responses that addressed the 
question. Students often incorrectly explained that KHP was used as the standard solution 
because it was a weak acid and, therefore, could neutralise NaOH, which was a strong base. 

Excerpt 1 illustrates a concise response that aligns with the mark awarded for the question and 
the response space provided. 

Excerpt 2 illustrates an acceptable alternative response that addresses the question by 
recognising that a higher molar mass minimises errors and reduces percentage uncertainty when 
making up a solution of a particular concentration. 
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Excerpt 1 

 

Excerpt 2 

 

Paper 1, Question 24 

The following excerpt is from Question 24 in Paper 1. It required students to explain the effect of 
increasing temperature on the pH of water by considering the enthalpy of the forward reaction of 
the self-ionisation of water. 

Effective student responses: 

• identified that pKw decreased as temperature increased 

• explained that increasing temperature shifts the equilibrium toward products and that 
increasing temperature decreased pH  

• determined that the forward reaction is endothermic. 

This excerpt has been included: 

• to demonstrate the use of data in the stimulus and equations in the Chemistry Formula and 
data book to address the question 

• to demonstrate 

- the use of data provided in the stimulus to address the question. Students often stated 
responses that contradicted the graph provided, which indicated that as temperature 
increased, pKw decreased 

- understanding of the difference between pKw, Kw, pH and [H+] and the inverse relationship 
between pKw and Kw, and pH and [H+]. Students often incorrectly explained that, as [H+] 
increased, pH increased 

- the understanding that Kw represents the self-ionisation of water and familiarity with 
equations provided in the Chemistry Formula and data book. Students often incorrectly 
identified H+(aq) and OH-(aq) as reactants of water self-ionisation rather than products. 
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Paper 1, Question 26a) and Question 26b) 

The following excerpt is from Question 26)a and Question 26b) in Paper 1. It required students to 
identify a reducing agent, explain reasoning and determine a reduction half-equation. 

Effective student responses: 

• identified that the iodine ion (I-) in KI is the reducing agent 

• explained that I- is oxidised by losing electrons 

• determined that IO3 –(aq) and H+(aq) were reactants and I2 + H2O were products, then used 
electrons to balance the reduction half-equation. 

These excerpts have been included: 

• to demonstrate the use of oxidation numbers to determine the 

- species oxidised and acting as a reducing agent 

- reduction half-equation when the balanced redox equation is provided 

• to demonstrate 

- the application of oxidation and reduction theory to identify and explain reducing agent, 
oxidising agent and spectator ions in redox equations. Students often incorrectly identified 
K or KI as the reducing agent or incorrectly explained that I- in KI was reduced because its 
oxidation number increased 

- the understanding that reduction is the gain of electrons and therefore reduction 
half-equation indicate the species reduced and the number of electrons gained. Students 
often incorrectly identified that electrons are lost in reduction or neglected to use electrons 
to balance the reduction half-equation. 

Excerpt 1 demonstrates a response that identifies the reducing agent and applies oxidation 
numbers to provide reasoning. Additional information which extended the response beyond the 
response space was not required to be awarded the 2 marks. 

Excerpt 2 illustrates an alternative acceptable response used to determine the reduction 
half-equation from the balanced redox reaction.  
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Excerpt 1 

 

Excerpt 2 

 

Paper 1, Question 28c) 

The following excerpt is from Question 28c) in Paper 1. It required students to determine the 
structural formula of an isomer of C4H9Cl that is a tertiary haloalkane and apply IUPAC rules to 
name the isomer. 

Effective student responses: 

• determined the structural formula of an isomer of C4H9Cl that is a tertiary haloalkane 

• applied IUPAC rules to name an isomer. 

This excerpt has been included: 

• to demonstrate the structural formula of a tertiary haloalkane 

• to demonstrate the application of IUPAC nomenclature to name an organic compound 

• to demonstrate 

- use of the appropriate type of formula when responding to organic compound questions. 
Students often incorrectly wrote a condensed molecular formula or empirical formula rather 
than drawing a structural formula. When drawing a structural formula, students should take 
care to include all relevant bonds and all hydrogen atoms 

- the listing of side groups in alphabetical order with dashes and commas used correctly 
when naming an organic compound. Students often incorrectly placed the methyl group 
before the chloro group when naming and used a comma where a dash was required. 
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Paper 2, Question 2c) 

The following excerpt is from Question 2c) in Paper 2. It required students to explain the 
relationship between the pH colour range for phenol red and its pKa value. 

Effective student responses: 

• identified that colour change occurs when the [HIn] = [In–] and that the pH range of colour 
change is pKa ±1 

• explained that when [HIn] = [In– ], the Ka of phenol red equals [H+], and, therefore, pH equals 
the pKa and that the pH range of colour change occurs either side of pKa because colour 
change is detected when the [HIn] : [In– ] changes. 

This excerpt has been included: 

• to demonstrate a logical approach that clearly sets out how the response addresses all 
aspects of the question and aligns to the number of marks awarded 

• to demonstrate a response to the cognitive verb explain by 

- describing the relationship between the [HIn], [In–], pH, pKa and colour change of an 
indicator. Students often defined HIn, In–, pH and/or pKa rather than describing the 
relationship that exists between these components 

- describing in more detail how the pH of the solution affects the relationship between the 
[HIn] and [In–] and the range of the colour change of the indicator. Students often simply 
stated the colour range equals pKa ±1 rather than providing additional information to give 
an account of how the interaction of [HIn], [In–], pH, and pKa explains the range of the 
colour change. 
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Paper 2, Question 4a) and Question 4b) 

The following excerpt is from Question 4a) and Question 4b) in Paper 2. It required students to 
explain the role of enzymes in converting amylose and amylopectin in starch to glucose and 
describe the structure of amylose and amylopectin by completing a table which identified specific 
features common to both. 

Effective student responses: 

• identified that enzymes break glycosidic bonds in starch to form glucose 

• explained that enzymes convert starch to glucose via hydrolysis 

• described that 

- the monomer for amylose and amylopectin is α-glucose 

- amylose contains 1,4-glycosidic bonds and amylopectin contains 1,4 and 1,6-glycosidic 
bonds  

- amylose has a straight chain structure, and that amylopectin has a branched chain 
structure 

- amylose is helical in shape and that amylopectin forms spheres. 

This excerpt has been included: 

• to demonstrate alternative wording that was accepted when describing the features of 
amylose and amylopectin 

• to demonstrate a clear response that addresses the question 

• to demonstrate that students should 

- give an account of the characteristics (features) when responding to the cognitive verb 
describe. Students often incorrectly described the features of α-glucose and ß-glucose or α 
-helix and ß-pleated sheets for secondary proteins rather than recognising that amylose 
and amylopectin are polysaccharides 
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- provide a unique response that clearly aligns with each aspect of the question being 
addressed. Students often repeated the same response when responding to a different 
aspect of the question, often resulting in no marks being awarded for one or more features.  

Excerpt 1 illustrates a succinct explanation of the role of enzymes in converting amylose and 
amylopectin in starch to glucose. 

Excerpt 2 illustrates alternative wording that was accepted to describe the structure of amylose 
and amylopectin.  

Excerpt 1 

 
Excerpt 2 

 

Paper 2, Question 5 

The following excerpt is from Question 5 in Paper 2. It required students to describe the 
movement of electrons in a galvanic cell. 

Effective student responses: 

• identified that the magnesium electrode was oxidised and that electrons are consumed at Q(s) 
to reduce Q2+(aq) 

• described the movement of electrons through the wire from the Mg(s) electrode to the metal Q 
electrode. 

This excerpt has been included: 

• to demonstrate the alignment between the number of marks and the number of aspects 
required in the response 

• to demonstrate a response to the cognitive verb describe by 

- identifying that Mg(s) is oxidised to produce electrons and that Q2+(aq) is reduced to use 
electrons. Students often provided generic statements (e.g. oxidation occurs at the anode 
and reduction occurs at the cathode) without providing any evidence that Mg(s) was the 
anode and Q(s) was the cathode 

- giving an account of the movement of electrons from the Mg(s) electrode where they are 
produced, through the wire (external circuit) to the Q(s) electrode where they are 
consumed. Students often incorrectly identified that electrons moved through the electrolyte 
solutions and salt bridge rather than the wire. 
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Additional advice 
• Teachers should review 

- opportunities for students to practise drafting responses to external examination questions 
that are clear, well considered, and succinct enough to fit within the allocated space 

- teaching and learning sequences to ensure they help students to understand the 
connections between the subject matter across syllabus topics and units. 
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