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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 
71.43% 
agreement with  
provisional 
marks for IA3 

 96.29% 
of students 
received a  
C or higher 

 13.73% 
increase in 
enrolment 
since 2023 
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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 Engineering subject report: 106. 

Completion of units Unit 1 Unit 2 Units 3 and 4 

Number of students 
completed 

2,105 1,968 1,806 

Units 1 and 2 results 
Number of students Satisfactory Unsatisfactory 

Unit 1 1,914 191 

Unit 2 1,856 112 

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

 
IA1 Criterion: Retrieving and comprehending  IA1 Criterion: Analysing 

 

 

 
IA1 Criterion: Synthesising and evaluating  IA1 Criterion: Communicating 
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IA2 marks 
IA2 total 

 
IA2 Criterion: Engineering knowledge and 
problem-solving 
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IA3 marks 
IA3 total 

 
IA3 Criterion: Retrieving and comprehending  IA3 Criterion: Analysing 

 

 

 
IA3 Criterion: Synthesising and evaluating  IA3 Criterion: Communicating 
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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 

100–83 82–68 67–46 45–19 18–0 

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 

567 666 506 67 0 
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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 105 105 105 

Percentage endorsed in Application 1 58 16 51 

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 

1 105 736 39 52.38 

2 105 737 0 100.00 

3 105 730 16 71.43 
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Internal assessment 1 (IA1) 

Project — folio (25%) 
This assessment focuses on a problem-solving process that requires the application of a range of 
cognitive, technical and creative skills and theoretical understandings. The response is a 
coherent work that documents the iterative process undertaken to develop a solution to a 
problem. It may include written paragraphs and annotations, diagrams, sketches, drawings, 
photographs, tables, spreadsheets and prototypes. 

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 16 

Authentication 5 

Authenticity 7 

Item construction 12 

Scope and scale 10 

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

• opportunity for students to 

- individually generate a virtual or physical prototype that provided valid performance data to 
inform refinements and recommendations for the real-world solution 

- produce unique responses by not including images of potential solutions 

• an authentic, real-world-related context that explicitly stated that the solution must include a 
truss structure that 

- was relevant to the school or an external community 

- provided opportunity for students to explore the engineering technology knowledge 
concepts that were related to the real-world-related problem, and to support them to make 
informed decisions in relation to their solution, e.g. the social, ethical and environmental 
impacts of their solution on the local community and the surrounding environment. 
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Practices to strengthen 
It is recommended that assessment instruments include: 

• all information in Part A and Part B of the assessment specifications, unaltered, so students 
can demonstrate evidence of all characteristics of the performance-level descriptor in the 
ISMG 

• an opportunity for students to demonstrate their knowledge of Unit 3 subject matter 

• specific information about the scale of the prototype to be produced, e.g. 

- the scaling for a virtual prototype should be specified as 1:1 

- physical prototypes should have an appropriate scale that allows students to obtain valid 
performance data. 

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 7 

Layout 0 

Transparency 1 

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

• featured a structured context and task layout that was clearly organised, providing a 
framework of information that gave students access to assessment objectives, specifications 
and the ISMG (Syllabus section 4.6.1). 

Practices to strengthen 
It is recommended that assessment instruments: 

• refrain from using technical jargon or inappropriate language. Tasks should adhere to syllabus 
terminology when discussing problem-solving, solutions and solution development. Schools 
should use terms such as ‘develop’, ‘ideas’, and ‘engineered solutions’ instead of ‘design’, 
‘designs’, or ‘design concepts’. Design-related concepts and principles are outside the scope 
of the syllabus and are not defined in the Engineering curriculum.  
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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 Retrieving and 
comprehending 88.57 10.48 0.95 0 

2 Analysing 65.71 34.29 0.00 0 

3 Synthesising and 
evaluating 71.43 28.57 0.00 0 

4 Communicating 90.48 9.52 0.00 0 

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

• for the Retrieving and comprehending criterion 

- evidence supported thoughtful and astute choices in identifying the most relevant materials 
science and mechanics information relating to the structural problem  

- good judgment was shown when distinguishing between the known and unknown 
characteristics and the boundaries and assumptions that could be made when exploring 
the problem 

• for the Synthesising and evaluating criterion 

- evidence included the production of a virtual or physical prototype solution that produced 
legitimate and defensible performance data to determine whether or not the proposed real-
world solution would be fit for the intended purpose 

- the performance data obtained from testing the prototype was suitable for informing 
recommendations about improvements or enhancements that should be made to the 
real-world solution 

• for the Communicating criterion 

- there was evidence of careful and deliberate decision-making in relation to the selection 
and articulate use of written features to communicate about a solution to a 
real-world-related structural problem with accurate spelling, grammar and appropriate 
technical language. 

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

• for the Retrieving and comprehending criterion, in the upper performance level, attention be 
given to symbolisation of ideas and a solution using visual features, such as 
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- engineering drawings that facilitate the production of the prototype solution and 
demonstrate an understanding of basic drawing standards, e.g. correct use of layout, 
dimensioning and labelling conventions, aligned to Australian standards 

- sketches that demonstrate a high degree of skill and proficiency and have a sufficient level 
of detail to communicate how the ideas will respond to the problem, e.g. representing 
material selection, structural features, etc. 

- diagrams, graphs, tables and/or schemas that are selected for their value in providing 
additional information about ideas and a solution, and demonstrate a high level of skill and 
accuracy in their use, e.g. accurate and clear labelling conventions for graphs, stress–strain 
diagrams, free-body diagrams, shear force and bending moment diagrams 

• for the Analysing criterion, in the upper performance level, attention be given to 

- demonstrating a deep understanding of the relationship between relevant materials, 
engineering mechanics and the structural problem, e.g. truss analysis, calculations and 
pretesting 

- providing success criteria determined from the analysis of the problem, and extending 
beyond the parameters stated in the assessment instrument that  

 include measurable attributes in relation to loading and dimensions 

 can be used to establish the merit of ideas and the success of both the prototype and 
the proposed real-world solution 

• for the Synthesising and evaluating criterion, in the upper performance level, attention be 
given to 

- thoughtful, well-structured and sensible combinations of the most feasible attributes of 
ideas, integrated with the most relevant information from the analysis of the problem that 
includes materials, mechanics, environmental and sustainability considerations, and other 
research information to propose a possible real-world solution 

- using the solution success criteria to judge the merit of ideas and a solution 
- thoughtful and astute choices in relation to enhancements or improvements that could be 

made to the solution as a result of the evaluation, with recommendations that are supported 
by the outcome of testing the prototype solution. 

Samples 
The following excerpts have been included to provide examples of the Retrieving and 
comprehending criterion at the 4–5 performance level. They illustrate how a range of visual 
features have been used effectively to symbolise ideas and a solution.  

Excerpt 1 illustrates the use of an engineering drawing to facilitate the generation of a prototype 
solution that demonstrates a proficient understanding of basic drawing standards, including 
orthographic views presented in third angle projection layout that have been labelled and 
dimensioned appropriately.  

Excerpt 2 demonstrates proficient use of sketching to communicate the known information about 
the problem, including loading and dimensional requirements and environmental considerations. 
The discerning use of a visual feature effectively communicates a range of information in a clear 
and succinct way with minimal use of text.  

Excerpts 3 and 4 illustrate effective use of graphs, force diagrams and calculations to 
demonstrate insightful analysis of relevant engineering mechanics and materials science in 
relation to the problem. 

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

 



 ______________________________________________________________________________________________________________________________________ Internal assessment 1 (IA1) 

Engineering subject report  
2024 cohort 

Queensland Curriculum & Assessment Authority 
January 2025 

Page 14 of 59 
 

Excerpt 2 
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Excerpt 3 
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Excerpt 4 
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The following excerpts have been included to provide examples of the Analysis criterion at the  
6–7 performance level. 

Excerpt 1 demonstrates an understanding of the relationship between the relevant engineering 
mechanics and the structural problem, e.g. truss analysis and pretesting to determine measurable 
aspects in relation to loading and dimensions that are accurate and realistic and can be used to 
determine the solution success criteria. 

Excerpt 2 illustrates solution success criteria that have been determined from the analysis of the 
problem, rather than simply restatements of information provided in the task sheet, and that have 
measurable attributes for both the prototype and real-world solution, with supporting statements, 
that can be used to evaluate the ideas and the solution. 

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 excerpts have been included to provide examples of the Synthesising and 
evaluating criterion at the 8–9 performance level. 

Excerpt 1 demonstrates a well-structured, rational and valid combination of ideas and research 
information with information about materials science, engineering mechanics and engineering 
technology derived from the analysis of the problem to propose a possible solution. 

Excerpt 2 demonstrates skilful and rational judgment when weighing up the strengths, limitations 
and implications of the solution against the success criteria, and shows intellectual perception in 
relation to the proposed refinements to the solution. It includes thoughtful and accurate 
recommendations for the real-world solution that have been supported by performance data 
obtained from testing the prototype solution.  

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



 ______________________________________________________________________________________________________________________________________ Internal assessment 1 (IA1) 
 

Engineering subject report  
2024 cohort 

Queensland Curriculum & Assessment Authority 
January 2025 

Page 21 of 59 
 

Excerpt 1 
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Excerpt 2 
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Additional advice 
• Schools should review the strategies 

- for managing response length and ensure strategies are consistently implemented. Where 
a response exceeds the assessment conditions specified in the syllabus, the school should 
annotate any relevant samples to indicate what strategy was applied. Refer to the QCE and 
QCIA policy and procedures handbook v6.0, Section 8.2.6 

- to ensure the correct mark is determined using the best-fit approach and correctly identify 
this on the ISMG to decide the provisional marks before entering results into Student 
Management. For more information, refer to the Engineering ISMG webinar (Slide. 22), 
available in the syllabus Resources in the Syllabuses application (app) in the QCAA Portal 
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Internal assessment 2 (IA2) 

Examination — short response (25%) 
The examination assesses the application of a range of cognitions to multiple provided items — 
questions, scenarios and problems. 

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 80 

Authentication 0 

Authenticity 6 

Item construction 2 

Scope and scale 18 

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

• included a variety of item formats such as multiple-choice, single-word, sentence, short-
paragraph, and calculation items 

• included complex familiar and complex unfamiliar questions that were sufficiently different 
from the annotated sample response available on the QCAA website, to ensure that students 
have not been previously exposed to unseen stimulus. 

Practices to strengthen 
It is recommended that assessment instruments: 

• feature items designed to assess 

- students’ understanding of subject matter across all three topics of Unit 3  

- a balance of the required assessment objectives (1, 2, 3 and 5) 

• ensure mark allocations for items are 

- balanced according to the syllabus’ specified percentage of marks and degree of difficulty 
(Syllabus section 4.6.2)  

 simple familiar (60%)  

 complex familiar (20%)  
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 complex unfamiliar (20%) 

- based on the 

 cognitive load required to respond to items  

 evidence required to be demonstrated to align with the sample response presented in 
the marking scheme  

• avoid items that assess students’ understanding of other units, as these are beyond the scope 
of this assessment. Items should not align to Unit 1, 2 or 4 content, e.g. levers and mechanical 
advantage are Unit 4 content so should not be assessed in IA2 

• include items that are within an appropriate scope and scale, e.g. 

- a sufficient number and type of items, suitable for the two-hour time limit 

- short-paragraph response items that a designed such that students can answer in 100–150 
words. 

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 3 

Language 3 

Layout 7 

Transparency 8 

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

• employed syllabus-specific language and cognitive verbs aligned with syllabus objectives, e.g. 
included instructions like ‘explain’, ‘compare’, or ‘contrast’ to clearly communicate to students 
the type of cognitive task involved and the specific response expected 

• avoided using jargon or language unrelated to Unit 3 subject matter to maintain relevance and 
clarity. For instance, terms like ‘king posts’ or references to irrelevant contexts such as Mars. 

Practices to strengthen 
It is recommended that assessment instruments: 

• include diagrams only when appropriate and that 

- are clear and accurate 

- avoid duplicating information already provided in the question  

- are directly relevant and aligned to the specific question 

• provide appropriate space for the student response to each question. 
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Additional advice 
• Marking schemes are not endorsed; however, they are important in supporting assessment 

decisions at confirmation. It is recommended that schools quality assure marking schemes to 
ensure they 

- align with the assessment instrument 

- are accurate 

- clearly indicate how marks will and will not be allocated to each question 

- include alternative acceptable responses and tolerances where applicable. 

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 Engineering 
knowledge and 
problem-solving 100 0 0 0 

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

• for the Engineering knowledge and problem-solving criterion 

- marks allocated to short response calculation items were clearly identified on the response 
and aligned with the mark allocations on the marking scheme. The total number of marks 
being allocated for each item was also clearly shown on the student response 

- full marks were awarded for responses to short response written items that addressed each 
requirement of the question. 

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

• the marking scheme is applied accurately and consistently across the cohort 

• careful attention is given to the use of the greater than symbol in relation to applying the 
percentage cut-of score to correctly determine a mark out of 25 on the ISMG 

• rounding up the raw percentage score for the paper to the nearest whole number is avoided 
as this can lead to incorrect application of percentage cut-off scores, e.g. schools should 
provide the mark awarded out of the total marks for the paper, the percentage to at least one 
decimal place, and the mark out of 25 awarded using the ISMG cut-offs. 
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Samples 
The following excerpt has been included to provide an example of the Engineering knowledge 
and problem-solving criterion at the upper performance level. 

The excerpt demonstrates a well-structured response to a short response calculation question. 
The question asked students to analyse a diagram of a simply supported beam to produce shear 
force and bending moment diagrams. The response demonstrates insightful and accurate 
analysis of the diagram coupled with synthesis of prior knowledge and understanding of 
mechanics in relation to shear force and bending moments. Adept symbolisation is used to 
communicate a response that is clearly laid out and legible, showing all working. 

Note: The characteristic/s identified may not be the only time the characteristic/s occurred 
throughout a response. 
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Additional advice 
• The marking scheme used for the assessment should be  

- capable of supporting the confirmation process by indicating how marks were awarded for 
each item in the assessment in each student response 

- amended to reflect unique student responses to the items and to correct any errors or 
omissions found during the marking process, e.g. a marking scheme should be amended 
when  

 the school decides that a response is worth half marks when it does not align with the 
requirements of the marking scheme to fully obtain one mark. The marking scheme 
should be updated to reflect exactly what the half mark will be awarded for  

 it is determined that a response should be awarded follow-through marks for errors in 
previous working and the marking scheme did not allow for this. These decisions should 
be applied to all responses to ensure the accurate and consistent allocation of marks 
across the cohort. An amended marking scheme can be updated in the Endorsement 
app at any time, or uploaded with the confirmation samples  

- complete at the time of confirmation. Incomplete or missing marking schemes result in 
confirmers being unable to support the school’s assessment decisions as there is no 
indication of how they were determined. It is the school’s responsibility to submit a 
complete and accurate marking scheme that can support assessment decisions at 
confirmation.  
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Internal assessment 3 (IA3) 

Project f— folio (25%) 
This assessment focuses on a problem-solving process that requires the application of a range of 
cognitive, technical and creative skills and theoretical understandings. The response is a 
coherent work that documents the iterative process undertaken to develop a prototype solution to 
a problem, situation or need. It includes written paragraphs and annotations, diagrams, sketches, 
drawings, photographs, tables, spreadsheets and prototypes.  

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 23 

Authentication 2 

Authenticity 5 

Item construction 8 

Scope and scale 22 

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

• enabled students to create prototypes or partial prototypes, whether physical or virtual, that 
yielded valid performance data, e.g. tasks provided students with opportunities to develop 
prototypes that, when tested, generated data for analysis and allowed students to make 
recommendations and refinements 

• incorporated carefully chosen and developed real-world-related contexts that provided detailed 
information about a mechanical and/or mechanisms problem. These contexts allowed 
students to engage with Unit 4 syllabus content, e.g. contextual statements and tasks that 
required the application of control technologies concepts and principles in addressing real-
world-related machines and/or mechanisms problem. It was evident that the development of 
these contexts and task requirements used knowledge from assessment specifications, 
objectives, the ISMG, and Unit 4 syllabus content. 
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Practices to strengthen 
It is recommended that assessment instruments: 

• contain all of the information in Part A and Part B of the assessment specifications. These 
should be copied and pasted from the syllabus without alteration, to avoid unintentionally 
omitting essential information that could limit a student’s ability to demonstrate all of the 
characteristics required to match evidence to the ISMG 

• include specific information about the scale of the prototype or partial prototype to be 
produced, where a 

- virtual prototype is required, the scaling should be specified as 1:1  

- physical prototype is required, an appropriate scale that allows students to obtain valid 
performance data should be provided. 

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 3 

Language 15 

Layout 0 

Transparency 0 

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

• featured a structured context and task layout that was clearly organised and provided a 
framework of information that allowed students access to assessment objectives, 
specifications, and ISMG (Syllabus section 5.6.1). 

Practices to strengthen 
It is recommended that assessment instruments: 

• refrain from using technical jargon or inappropriate language. Tasks should adhere to syllabus 
terminology when discussing problem-solving, solutions, and solution development. Schools 
should use terms like ‘develop’, ‘ideas’, and ‘engineered solutions’ instead of ‘design’, 
‘designs’, or ‘design concepts’, as design-related concepts and principles are outside the 
scope of the syllabus and are not defined in the Engineering curriculum 

• appropriately align with the syllabus requirements in relation to the information, knowledge, 
and skills that students are expected to demonstrate. Tasks must include sufficient accurate 
dimensions and loads to ensure the data collected from prototype performance testing is valid. 
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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 Retrieving and 
comprehending 95.24 4.76 0 0 

2 Analysing 81.90 18.10 0 0 

3 Synthesis and 
evaluation 78.10 21.90 0 0 

4 Communicating 100.00 0.00 0 0 

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

• for the Retrieving and comprehending criterion, evidence included 

- the correct identification of pertinent materials science and mechanics information, selected 
for their value or relevance in relation to the problem  

- intellectual perception when providing an account of the known and unknown 
characteristics, assumptions and boundaries of the machine and/or mechanism problem  

• for the Communicating criterion, evidence included  

- articulate use of folio and referencing conventions, with in-text references selected for their 
value or relevance to the exploration of the problem 

- accurate spelling, grammar and appropriate technical language when written features were 
selected to communicate about the solution. 

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

• for the Retrieving and comprehending criterion at the upper performance level, attention 
should be given in relation to the symbolise and explain descriptors to the inclusion of 

- sketches that show a high level of proficiency and are capable of effectively communicating 
the development of ideas  

- an engineering drawing that can support the generation of a prototype solution, that is 
accurately laid out in third angle projection with correct labelling and dimensioning 
conventions 

- logic circuit diagrams and truth tables to demonstrate the exploration and development of 
logic control technology in the response 

• for the Analysing criterion at the upper performance level, attention should be given to 
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- demonstrating a deep understanding of the relationship between the relevant engineering 
mechanics and logic control technology and the machine and/or mechanism problem that 
includes, e.g. calculations and pretesting to determine realistic and accurate measurable 
aspects for both the prototype and the real-world solution 

- the accurate assessment of the characteristics of the problem to ascertain the most 
important and relevant criteria that can be used to evaluate the success of both the 
prototype and real-world solution. The success criteria must have been derived from the 
exploration of the problem and extend beyond the information that has been provided in the 
assessment instrument. They should include measurable aspects in relation to machines, 
mechanisms, materials, engineering technology and logic control technology 

• for the Synthesising and evaluating criterion at the upper performance level, attention should 
be given to 

- the sensible and valid combining of ideas with Unit 4 subject matter information that 
includes simple machines, mechanisms, materials science, engineering technology and 
logic control technology information relevant to the problem to propose a solution 

- the generation of a prototype, either virtual or physical, that can be tested to produce 
performance data that is capable of predicting the performance of the real world solution 

- using the success criteria when evaluating the ideas and the proposed real-world solution 

- making thoughtful and astute choices in relation to refinements to the solution and making 
recommendations for the real-world solution that can be supported by the data obtained 
from testing the prototype. 

Samples 
The following excerpts have been included to provide examples of the Retrieving and 
comprehending criterion at the 4–5 performance level. They demonstrate how a range of visual 
features have been used effectively to symbolise and explain ideas and a solution in relation to a 
machines and/or mechanisms problem. 

Excerpt 1 demonstrates a high degree of skill and proficiency in sketching, and includes details 
such as proportion, form, material texture and movement with supporting annotations to 
communicate ideas. 

Excerpts 2 and 3 show evidence of a high level of skill in the production of engineering drawings 
that include accurate layout, labelling and dimensioning with sufficient detail to facilitate the 
generation of a prototype solution for the machine and mechanism problem. 

Excerpt 4 demonstrates symbolisation of Unit 4 control technology through the use of a truth 
table and logic circuit diagram to virtually test the control aspect of the solution. 

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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Excerpt 3 
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Excerpt 4 
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The following excerpts have been included to provide examples of the Analysis criterion at the 
6–7 performance level. 

Excerpts 1 and 2 demonstrate a deep understanding of the relationship between the relevant 
materials and engineering mechanics and the problem. The materials and mechanical aspects of 
the problem have been broken down and examined in detail to identify the essential 
characteristics that will be important for developing a solution to the problem. The excerpts 
include calculations and pretesting to determine measurable aspects that can be used to 
determine the essential success criteria. 

Excerpts 3 and 4 demonstrate an understanding of control technologies that are relevant to the 
machine and mechanisms problems. Importantly, while Excerpt 2 explores a variety of ways to 
include an element of control in the solution, it includes Unit 4 subject matter in the form of logic 
control. 

Excerpt 5 illustrates success criteria derived from the exploration of the problem that have 
measurable attributes for both the prototype and real-world solution that can be used to evaluate 
the ideas and the solution. It demonstrates an accurate assessment of the characteristics of the 
problem with the inclusion of supporting statements. The success criteria have been prioritised to 
highlight the importance of the criteria for ascertaining a suitable solution. 

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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Excerpt 3 
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Excerpt 4 
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Excerpt 5 
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The following excerpts have been included to provide examples of the Synthesising and 
evaluating criterion at the 8–9 performance level. 

Excerpts 1 and 2 demonstrate a well-structured, rational and valid combination of ideas and 
research information with information about materials science, engineering mechanics and 
engineering technology that has been derived from the analysis of the problem to propose a 
possible solution. The layout and use of connecting arrows and plus symbols clearly 
communicates the flow and development of ideas. Furthermore, the excerpts provide evidence of 
skilful and rational judgment when weighing up the strengths, limitations and implications of the 
solution against the success criteria and show intellectual perception in relation to the proposed 
refinements to the solution. They include thoughtful and accurate recommendations for the real-
world solution that have been supported by performance data obtained from testing the prototype 
solution. The use of colour coding, underlining and connecting arrows communicate the reference 
to the success criteria in a clear and succinct way. 

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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Additional advice 
• Schools should  

- use the correct ISMG when making judgments about the response (QCE and QCIA policy 
and procedures handbook v6.0, Section 7.3.3 ). While assessing the same objectives, the 
ISMG for IA1 and IA3 assess different characteristics as the contexts of Unit 3 and Unit 4 
are different. References to control technology should not be removed from the ISMG 

- ensure that the marks indicated on the IMSG are transcribed correctly into Student 
Management when submitting provisional marks. 
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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 — short response (25%) 
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 one paper: 

• Paper 1, Section 1 consisted of multiple choice questions (10 marks) 

• Paper 1, Section 2 consisted of short response written questions (33 marks) 

• Paper 1, Section 3 consisted of short response calculation questions (36 marks). 

The examination consisted of questions derived from the context of Unit 4 subject matter 
(79 marks). 

The assessment required students to respond to multiple choice and short response questions. 

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 10 multiple choice questions. 

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 3.18 7.92 11.54 77.08 

2 3.63 11.49 41.89 42.55 

3 10.04 70.38 7.75 11.49 

4 11.99 20.36 60.57 6.58 

5 82.65 8.92 5.41 2.68 

6 4.68 89.91 2.12 3.01 

7 66.87 10.49 18.01 4.13 

8 88.85 6.58 2.06 2.12 
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Question A B C D 

9 8.42 9.26 74.51 7.31 

10 1.39 17.62 58.06 22.48 

Effective practices 
Overall, students responded well when they: 

• noted the known and unknown information in complex familiar and complex unfamiliar 
calculation questions as this assisted them to effectively determine the most suitable formulas 
and methods to respond correctly 

• produced succinct responses for short response written questions that provided only the 
required information  

• analysed written or visual stimulus provided in the question and made clear reference to it to 
provide a response  

• demonstrated synthesis of Unit 4 subject matter knowledge in relation to how engineers use 
their experience to benefit the communities with information provided in the context of complex 
unfamiliar questions. 

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

• advise students to respond in the correct response space for each question and that if they 
need to respond in an additional response space, that the response is clearly labelled with the 
correct question number 

• encourage students to highlight important information provided in short response written 
questions and to pay attention to the cognitions and number of marks as this will guide them to 
respond appropriately 

• encourage students to make a note of the known and unknown information in short response 
calculation questions and to compare this to the formula book to help them to determine the 
most appropriate method of solving the problem 

• discourage students from taking short cuts in calculation questions. The questions are 
designed to assess a range of Unit 4 subject matter, and students risk losing marks if they 
arrive at an incorrect response when using a different method than the one outlined in the 
subject matter. Alternative response methods can be awarded full marks only when the 
answer is correct. 

Samples 

Short response 
The following excerpt is from Question 11. It required students to explain the concepts of 
mechanical advantage and work done in the context of a crowbar and to support the explanation 
with an annotated sketch. 

Effective student responses provided: 

• an annotated sketch that clearly indicated the effort and load force and/or the effort and load 
distance to support the response 

• a clear written explanation of the purpose of a crowbar that indicated that effort was reduced 
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• a clear written explanation of mechanical advantage that indicated that less force was required 
to move the load as the effort was amplified 

• a clear written explanation of velocity ratio that indicated that the effort distance is divided by 
the effort load. 

This excerpt has been included: 

• to provide a high-level response that shows an understanding of how a crowbar provides 
mechanical advantage through the use of a fulcrum and demonstrates how an annotated 
sketch may be used to reinforce key points highlighted in an appropriate explanation 
concerning the concepts of mechanical advantage and velocity ratio. 
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The following excerpt is from Question 12. It required students to analyse information provided in 
a table about two polymers; PVC and polyethylene, to determine the most suitable material for 
wastewater pipes in the home. Students were required to refer to properties from the table to 
justify their response. 

Effective student responses: 

• determined that PVC was the most suitable material for the application of wastewater pipes in 
the home 

• included an appropriate description of four properties, identified from the table, to justify the 
suitability of PVC for the application. 

This excerpt has been included: 

• to provide an example of a high-level response that articulately explains the suitability of the 
material using knowledge of the properties and applications of PVC and four relevant 
properties identified from the table to clearly justify why PVC is the preferred option for 
wastewater pipes in the home. The student has been able to demonstrate their understanding 
of materials science in relation to two polymers to determine which properties provided in the 
table are most relevant for the given industrial application. 
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The following excerpt is from Question 13. It required students to identify two industrial 
applications for high carbon steel and for each application to provide a description of why high 
carbon steel is suitable with reference to two mechanical properties. 
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Effective student responses: 

• included two industrial applications for high carbon steel 

• provided a description of two mechanical properties of high carbon steel that contribute to its 
suitability for each. 

This excerpt has been included: 

• to provide a high-level response that shows a deep understanding of materials science 
knowledge through the accurate recognition of appropriate uses for high carbon steel from 
Unit 4 subject matter with discerning descriptions of relevant mechanical properties of the 
material that make it suitable for the applications. 

 

The following excerpt is from Question 16. It required students to analyse a community problem 
in the context of disaster response to describe how engineers use their expertise of materials, 
mechanics and control technology to benefit communities using machines and/or mechanisms. 

Effective student responses: 

• provided a suitable example of a machine that could be used to help communities affected by 
a flood event that would have been developed by a mechatronics engineer 
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• described how mechatronics engineers use their expertise of materials science, mechanics 
and control technology in relation to the identified machine to respond to the problem 

• described two benefits that the machine provides to the community, relevant to the problem. 

This excerpt has been included: 

• to provide an example of a high-level response that shows insightful analysis of the written 
stimulus to identify problems experienced by the community in the given flood event scenario 
to identify a suitable machine that could be used to help the community, e.g. a drone. The 
excerpt demonstrates coherent and logical synthesis of materials science, engineering 
mechanics and control technology to provide discerning descriptions of how mechatronics 
engineers have used their expertise of these concepts to develop a drone and provides two 
examples of how the communities would benefit from the use of a drone with specific 
relevance to the given scenario. 
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The following excerpts are from Question 18. It required students to analyse written and visual 
information in relation to a screw jack to calculate work done and power. 

Effective student responses: 

• demonstrated appropriate mathematical reasoning to calculate the effort distance  

• correctly determined the work done on the screw jack lever arm 

• correctly calculated the input power for the screw jack. 

These excerpts have been included: 

• to provide examples of high-level responses that  

- illustrate two valid methods to determine the work done and power  

- are well-structured to clearly show the processes used. 

Excerpt 1 
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Excerpt 2 

 

The following excerpts are from Question 20. It required students to analyse written information to 
determine the mass of a parcel that slides down an inclined plane. 

Effective student responses demonstrated an understanding of the: 

• forces acting on the parcel 

• horizontal and vertical components of the weight force of the parcel. 

These excerpts have been included: 

• to provide examples of high-level responses that show that illustrate two valid methods to 
determine the mass of the parcel. 
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Excerpt 1 

 

Excerpt 2 

 

Excerpt 3 
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The following excerpt is from Question 22. It required students to analyse written information 
within the context of a sorting conveyor in a recycling plant to determine the time taken for the 
cart to move up the incline of the sorting conveyor. Students were required to include a sketch of 
a free-body diagram with their response. 

Effective student responses: 

• included a clearly labelled sketch of a free-body diagram showing all the forces involved 

• correctly determined the time taken to move the cart, including determining the 

- normal force 

- frictional force 

- parallel force 

- net force 

- acceleration. 

This excerpt has been included: 

• to provide an example of a high-level response that shows insightful and accurate analysis of 
the information provided in the written stimulus to recognise the correct procedure required to 
determine the time. Additionally, the response shows a highly adept symbolisation of the 
forces acting on the sorting cart to support the analysis and synthesis of information to solve 
the problem. 
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Additional advice 
• When performing a multi-step calculation, it is recommended that students leave rounding until 

the end of the calculation to reduce the risk of responses being out of acceptable tolerance 
ranges. 
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