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Introduction 
The first summative year for the new Queensland Certificate of Education (QCE) system was 
unexpectedly challenging. The demands of delivering new assessment requirements and 
processes were amplified by disruptions to senior schooling arising from the COVID-19 
pandemic. This meant the new system was forced to adapt before it had been introduced — the 
number of summative internal assessments was reduced from three to two in all General 
subjects. Schools and the QCAA worked together to implement the new assessment processes 
and the 2020 Year 12 cohort received accurate and reliable subject results. 

Queensland’s innovative new senior assessment system combines the flexibility and authenticity 
of school-based assessment, developed and marked by classroom teachers, with the rigour and 
consistency of external assessment set and marked by QCAA-trained assessment writers and 
markers. The system does not privilege one form of assessment over another, and both teachers 
and QCAA assessors share the role of making high-stakes judgments about the achievement of 
students. Our commitment to rigorous external quality assurance guarantees the reliability of both 
internal and external assessment outcomes. 

Using evidence of student learning to make judgments on student achievement is just one 
purpose of assessment. In a sophisticated assessment system, it is also used by teachers to 
inform pedagogy and by students to monitor and reflect on their progress. 

This post-cycle report on the summative assessment program is not simply being produced as a 
matter of record. It is intended that it will play an active role in future assessment cycles by 
providing observations and findings in a way that is meaningful and helpful to support the 
teaching and learning process, provide future students with guidance to support their 
preparations for summative assessment, and promote transparency and accountability in the 
broader education community. Reflection and research are necessary for the new system to 
achieve stability and to continue to evolve. The annual subject report is a key medium for making 
it accessible to schools and others. 
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Background 

Purpose 
The annual subject report is an analysis of the previous year’s full summative assessment cycle. 
This includes endorsement of summative internal assessment instruments, confirmation of 
internal assessment marks and external assessment. 

The report provides an overview of the key outcomes of one full teaching, learning and 
assessment cycle for each subject, including: 

• information about the application of the syllabus objectives through the design and marking of 
internal and external assessments 

• information about the patterns of student achievement in each subject for the assessment 
cycle. 

It also provides advice to schools to promote continuous improvement, including: 

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

• identification of areas for improvement and recommendations to enhance the design and 
marking of valid, accessible and reliable assessment instruments 

• provision of tangible examples of best practice where relevant, possible and appropriate. 

Audience and use 
This report should be read by school leaders, subject leaders and teachers to inform teaching 
and learning and assessment preparation. The report is to be used by schools and teachers to 
assist in assessment design practice, in making assessment decisions and in preparing students 
for external assessment.  

The report is publicly available to promote transparency and accountability. Students, parents, 
community members and other education stakeholders can learn about the assessment practices 
and outcomes for General subjects (including alternative sequences and Senior External 
Examination subjects, where relevant) and General (Extension) subjects. 

Report preparation 
The report includes analyses of data and other information from the processes of endorsement, 
confirmation and external assessment, and advice from the chief confirmer, chief endorser and 
chief marker, developed in consultation with and support from QCAA subject matter experts.  
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Subject data summary 

Subject enrolments 
• Number of schools offering the subject: 92. 

Completion of units  Unit 1 Unit 2 Units 3 and 4* 
Number of students 
completed  

1237 1262 1255 

*Units 3 and 4 figure includes students who were not rated. 

Units 1 and 2 results 
Number of students  Satisfactory  Unsatisfactory  Not rated  
Unit 1 1162 72 3 
Unit 2  1193 67 2 

Units 3 and 4 internal assessment results  
2020 COVID-19 adjustments 
To support Queensland schools, teachers and students to manage learning and assessment during the 
evolving COVID-19 pandemic in 2020, the QCAA Board approved the removal of one internal 
assessment for students completing Units 3 and 4 in General and Applied subjects.  
In General subjects, students completed two internal assessments and an external assessment. Schools 
made decisions based on QCAA advice and their school context. Therefore, across the state some 
instruments were completed by most schools, some completed by fewer schools and others completed 
by few or no schools. In the case of the latter, the data and information for these instruments has not 
been included. 

Total results for internal assessment 
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IA1 results 
IA1 total 

 
IA1 Criterion 1  IA1 Criterion 2 

 

 

 
IA1 Criterion 3  IA1 Criterion 4 
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IA2 results 
IA2 total 

 
IA2 Criterion 1   
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IA3 results 
Due to COVID-19 pandemic adjustments, there were insufficient student responses to this instrument to 
provide useful analytics. 

External assessment results  

 

Final standards allocation 
The number of students awarded each standard across the state are as follows. 

Standard A B C D E 
Number of 
students 

168 386 576 100 7 

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 

100–82 81–66 65–42 41–20 19–0 
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Internal assessment 
The following information and advice pertain 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 
sections identifies the reasons why IA instruments were not endorsed at Application 1, by the 
priority for assessments. An IA may have been identified more than once for a priority for 
assessment, e.g. it may have demonstrated a misalignment to both subject matter and to the 
assessment objective. Refer to the quality assurance tools for detailed information about the 
assessment practices for each assessment instrument. 

Total number of items endorsed in Application 1 

Number of items submitted each event IA1 IA2 IA3 
Total number of instruments 92 92 92 
Percentage endorsed in Application 1  33 25 45 

Confirmation 
Confirmation is the quality assurance process based on the attribute of reliability. Teachers make 
judgments about the evidence in students’ responses using the instrument-specific marking guide 
(ISMG) to indicate the alignment of students’ work with performance-level descriptors and 
determine a mark for each criterion. These are provisional criterion marks. The QCAA makes the 
final decision about student results through the confirmation processes. Data presented in the 
assessment decisions section identifies the level of agreement between provisional and final 
results. 

Number of samples reviewed at initial, supplementary and extraordinary review 
IA Number of 

schools 
Number of 
samples 
requested  

Supplementary 
samples 
requested 

Extraordinary 
review 

School 
review 

Percentage 
agreement 
with 
provisional 

1 92 466 65 33 4 95.91 
2 91 505 0 0 0 99.6 
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Internal assessment 1 (IA1) 

Project — Folio (25%) 
This assessment focuses on the problem-solving process in Engineering that requires the 
application of a range of cognitive, technical and creative skills and theoretical understandings in 
relation to Unit 3 subject matter and objectives. The response is a coherent work that documents 
the iterative process undertaken to develop an engineered solution to a civil structural problem 
using a project — folio (Syllabus section 4.6.1).  

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 practices 

Validity priority Number of times priority was identified in decisions* 
Alignment 23 
Authentication 18 
Authenticity 19 
Item construction 9 
Scope and scale 10 

*Total number of submissions: 92. Each priority might contain up to four assessment practices. 

Effective practices 

Validity priorities were effectively demonstrated in assessment instruments that featured: 

• real-world contexts that included sufficient detail about the structural engineering problem, 
e.g. the contextual information required students to recognise the characteristics of the 
structural problem in order to authentically engage in the problem-solving process 

• opportunities to use Unit 3 syllabus subject matter in relation to engineering technology 
knowledge, and mechanics and materials science concepts and principles in relation to 
structures, e.g. the forces exerted on and resisted by structures and the materials used in 
construction, the consideration of environment, weather, economic and social factors  

• contexts that included sufficient detail about the structural problem and were also of 
appropriate scope 

• clear information about the size and requirements (valid force and dimension scale) for the 
generation of the physical prototype solution and testing that provided valid and credible 
performance data.  

Practices to strengthen 

It is recommended that assessment instruments: 

• give students the opportunity to provide evidence that aligns with the assessment 
specifications, e.g. the syllabus assessment specifications are included without alteration and 
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teachers determine whether the evidence required by the specifications is able to be provided 
in the student response given the information included in the structural problem context   

• provide a clear description about the purpose for the prototype solution within the broader real-
world structural problem context. It is important that students understand that the purpose for 
the prototype within the problem-solving process is to provide data that can be used to 
evaluate and refine the structural problem solution in relation to success criteria 

• develop a structural problem context that suits the local school context and is sufficiently 
different from the QCAA sample IA1 instrument to ensure students are able to demonstrate 
unique responses 

• only include scaffolding (images) where absolutely necessary, and when included provide 
students with the opportunity to develop unique responses, e.g. images of bridges, cranes or 
lifting devices lead students to a predetermined solution. Additionally, it is not appropriate for 
assessment instruments to refer students to the QCAA samples or to provide students with 
projectؙ — folio headings. 

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 practices 

Accessibility priority Number of times priority was identified in decisions* 
Transparency 6 
Language 11 
Layout 0 
Bias avoidance 7 

*Total number of submissions: 92. Each priority might contain up to four assessment practices. 

Effective practices 

Accessibility priorities were effectively demonstrated in assessment instruments that featured:  

• a clear layout for the assessment specifications that aligns with the syllabus (Syllabus 
section 4.6.1) 

• appropriate stimulus images that met with task requirements, e.g. an image of a particular 
locality that provides relevant information in relation to the environmental and social 
implications of the development of a structure. 

Practices to strengthen 

It is recommended that assessment instruments: 

• use syllabus terminology in the form of cues that align with the assessment specifications, 
objectives and ISMG, e.g. referring to the mitigation of environmental and sustainability 
impacts in the problem context prompts students to provide evidence that aligns with the 
objectives, specifications and ISMG  

• use the language of problem-solving in Engineering syllabus subject matter (Syllabus 
section 1.2.4) and not include ‘design or designing’ as these concepts are not defined 
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• use contexts that are accessible to students, such as those that relate to the real world and 
that require students to apply syllabus subject matter without placing students in professional 
roles. 

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 final results 

Criterion 
number 

Criterion name Percentage 
agreement 
with 
provisional 

Percentage 
less than 
provisional 

Percentage 
greater than 
provisional 

1 Retrieving and 
comprehending 97.79 2.06 0.16 

2 Analysing 94.62 5.38 0 
3 Synthesising and evaluating 93.44 6.48 0.08 
4 Communicating 97.79 2.21 0 

Effective practices 

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

• matching qualities in student responses with the Retrieving and comprehending and 
Communicating criteria for all performance levels 

• judgments were most often made consistently with reference to the evidence provided in 
student responses for these two criteria. 

Samples of effective practices 

The following are excerpts from responses that illustrate the characteristics for the criteria at the 
performance level indicated. The samples may provide evidence of more than one criterion. The 
characteristics highlighted are not the only time the characteristics have occurred throughout the 
responses. 
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Retrieving and 
comprehending (4–5 
marks) 
The response provides 
evidence of the 
consistently correct 
identification of the 
characteristics of the 
structural problem, with 
thoughtful and astute 
choices made in the 
selection and use of 
engineering technology 
knowledge and 
materials science 
concepts and principles. 
 
Analysing (6–7 marks) 
This response provides 
evidence of an accurate 
assessment of the 
problem characteristics 
to establish success 
criteria that are of critical 
importance for 
ascertaining a structural 
problem solution.  
 
The success criteria 
acknowledge that the 
prototype is essential to, 
but not more important 
than, the development of 
the engineered solution 
to the broader real-world 
bridge structural 
problem. 
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Communicating (3–4 
marks) 
This response provides 
evidence of the use of 
written and visual 
features that are 
selected for their value 
and relevance and are 
structured to provide an 
articulate and thoughtful 
presentation of 
information. 
 
The response includes 
the use and thoughtful 
presentation of language 
and grammatically 
accurate language 
structures selected for 
their value and 
relevance to a technical 
audience. 
  
Synthesising and 
evaluating (8–9 marks) 
This response provides 
evidence of a well-
structured, rational and 
valid combining and 
integrating of 
engineering mechanics, 
information and ideas 
that have a direct 
bearing on predicting a 
possible structural 
solution. 
 
 

 

 
 Synthesising and evaluating (8–9 marks)  

This response provides evidence of the use of rational judgement and logical consistency 
when assigning merit to ideas and a solution. The data, including research information, test 
results and calculations, have been used to assess for strengths, weaknesses, implications 
and limitations, and to make thoughtful and accurate recommendations. Skilful judgements 
have been made about the suitability of ideas and the solution with reference to success 
criteria. 
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Practices to strengthen 

To further ensure accuracy and consistency of the application of the ISMG in this IA, it is 
recommended that: 

• schools further examine the Analysing criterion performance-level descriptors to ensure 
consistency of the match with evidence in student responses, e.g. at the 6–7 performance 
level, responses should include evidence of the astute determination of essential success 
criteria. This requires that students provide an accurate assessment of the structural problem’s 
characteristics to establish success criteria that are of critical importance for ascertaining an 
engineered solution. To accurately assess the problem’s characteristics at the 6–7 
performance level requires that students provide evidence of insightful analysis of the 
structural problem, and relevant engineering mechanics, materials science, technology and 
research information. The student work at this level should include evidence that indicates the 
student’s understanding of the relationships that exist in complex situations to distinguish the 
problem’s characteristics using pertinent engineering mechanics, materials science, 
technology and research information 

• schools further examine the Synthesising and evaluating criterion performance level 
descriptors to ensure consistency of the match with evidence in student responses, 
e.g. evaluation and refinement should apply to the structural problem solution, rather than 
primarily on the performance of the prototype when tested. This testing should be used to 
make recommendations for modifications to the structural problem solution in the broader 
problem context. Evidence that aligns with the 8–9 performance-level descriptor requires that 
students demonstrate rational judgment and logical consistency when assigning merit to ideas 
and a solution to the structural problem. Students should use data, including research 
information, test results and calculations to assess for strengths, weaknesses, implications 
and limitations, and to make thoughtful and accurate recommendations. Skilful judgments 
should be made about the suitability of ideas and the solution with reference to success 
criteria   

• schools identify the differences between each performance-level descriptor for the Analysing 
and Synthesising and evaluating criteria in terms of the expected evidence in student 
responses to make consistent decisions. 
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Internal assessment 2 (IA2) 

Examination — short response (25%) 
The short response examination assesses the application of a range of cognitions to multiple 
provided items drawn from across Unit 3 subject matter in each topic. The examination must 
assess a balance across the assessment objectives and the percentage allocation of marks must 
match the degree of difficulty specifications: ~20% complex unfamiliar, ~20% complex familiar, 
~60% simple familiar. Student responses must be completed individually, under supervised 
conditions, and in the set timeframe (Syllabus section 4.6.2). 

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 practices 

Validity priority Number of times priority was identified in decisions* 
Alignment 45 
Authentication 0 
Authenticity 20 
Item construction 27 
Scope and scale 11 

*Total number of submissions: 92. Each priority might contain up to four assessment practices. 

Effective practices 

Validity priorities were effectively demonstrated in assessment instruments that featured: 

• a balance across the assessment objectives using a number of item types including, multiple-
choice, single-word, sentence, short-paragraph and calculation responses 

• items that matched with the syllabus degree of complexity specifications for simple familiar 
and complex familiar questions (Syllabus section 4.6.2) 

• items that allowed for unique student responses 

• items that were carefully constructed using the appropriate cognitions that aligned with the 
assessment objectives. 

Practices to strengthen 

It is recommended that assessment instruments: 

• include items that assess Unit 3 subject matter only, e.g. the planned obsolescence of 
products such as mobile phones is not included in Unit 3 subject matter. However, the planned 
obsolescence of structures, such as houses and high-rise buildings, does align to Unit 3 
subject matter   
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• structure complex unfamiliar questions so that all the information to solve the problem is not 
immediately identifiable. Students should engage in sustained analysis and synthesis of 
relevant information to develop a response to a complex unfamiliar question   

• develop items that suit the local school context and are sufficiently different from the QCAA 
sample instrument to ensure students are able to demonstrate authentic responses 

• include multiple choice items that are carefully constructed to align with the conventions for 
this item type, e.g. multiple choice questions should have distractors that are plausible for 
some students. Distractors that are obviously incorrect must not be included, because they 
negatively impact on question validity   

• include an appropriate number of questions and an expected student response that adheres to 
the syllabus conditions for the technique, e.g. marking scheme sample student responses for 
short-paragraph questions should be limited to 100–150 words per item.  

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 practices 

Accessibility priority Number of times priority was identified in decisions* 
Transparency 6 
Language 11 
Layout 3 
Bias avoidance 5 

*Total number of submissions: 92. Each priority might contain up to four assessment practices. 

Effective practices 

Accessibility priorities were effectively demonstrated in assessment instruments that featured: 

• an alignment of the response space available for each item, with the length of the sample 
response in the marking scheme 

• a logical, well-structured layout with an adequate and effective use of white space 

• items that avoided bias and inappropriate content, e.g. use of gender-neutral language and 
contexts. 

Practices to strengthen 

It is recommended that assessment instruments: 

• provide clear instructions using cues that align with the cognitions in the assessment 
objectives, e.g. questions that require students to analyse graphical or written information 
should use instructions such as determine, interpret and examine to clearly inform students 
about the cognition involved and the type of response required 

• include appropriate and technically correct language and that the meanings for terms and 
definitions align with the syllabus, e.g. a life cycle assessment of the use of an engineering 
material quantifies the environmental impact rather than the financial impact of its extracting 
and processing, manufacturing, transporting and distribution, use, reuse and maintenance, 
recycling and final disposal 
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• use engineering situations to contextualise items that do not place the student in professional 
roles or inappropriate engineering contexts, e.g. questions should maintain a focus on civil 
structures as detailed in Unit 3 subject matter in each topic. 

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 final results 

Criterion 
number 

Criterion name Percentage 
agreement with 
provisional 

Percentage less 
than provisional 

Percentage 
greater than 
provisional 

1 Engineering 
knowledge and 
problem-solving 99.6 0.24 0.16 

Effective practices 

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

• ISMG cut-offs were correctly applied using an accurate percentage calculation for each 
student’s examination result 

• school-developed marking schemes were accurately and consistently applied to all student 
responses within a school cohort. 

Practices to strengthen 

To further ensure accuracy and consistency of the application of the ISMG in this IA, it is 
recommended that:  

• examination papers are cross-marked to ensure that the total marks awarded are indicated 
and accurate, and that the ISMG cut-offs have been accurately and consistently applied using 
the correct percentage result 

• the examination paper clearly indicates the alignment of marks awarded for each question with 
the school-developed marking scheme 

• the total marks awarded for each question are clearly provided on the paper. 
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Internal assessment 3 (IA3)  

Project — folio (25%) 
This assessment focuses on the problem-solving process in Engineering that requires the 
application of a range of cognitive, technical and creative skills and theoretical understandings in 
relation to Unit 4 subject matter and objectives. The response is a coherent work that documents 
the iterative process undertaken to develop an engineered solution to a mechanical and/or 
mechanisms problem using a project — folio (Syllabus section 5.6.1).   

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 practices 

Validity priority Number of times priority was identified in decisions* 
Alignment 39 
Authentication 2 
Authenticity 2 
Item construction 4 
Scope and scale 7 

*Total number of submissions: 92. Each priority might contain up to four assessment practices. 

Effective practices 

Validity priorities were effectively demonstrated in assessment instruments that featured: 

• real-world contexts that included sufficient detail about the mechanical and/or mechanisms 
engineering problem, e.g. the contextual information required students to recognise the 
characteristics of the mechanical and/or mechanisms problem in order to authentically engage 
in the problem-solving process 

• opportunities to use Unit 4 syllabus subject matter in relation to engineering technology 
knowledge, and mechanics, materials science and control technologies concepts and 
principles in relation to machines and mechanisms, e.g. the context included information that 
required students to incorporate knowledge and research about machine control technologies, 
which aligns with the evidence required in the syllabus assessment objectives, specifications 
and ISMG (Syllabus section 5.6.1) 

• contexts that included sufficient detail about the mechanical and/or mechanisms problem and 
were also of appropriate scope 

• clear information about the size and requirements for the generation of the physical or virtual 
prototype solution and testing that provided valid and credible performance data that can be 
used to evaluate and refine predicted solutions. 
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Practices to strengthen 

It is recommended that assessment instruments:  

• provide a clear description about the purpose for the prototype solution within the broader 
real-world mechanical and/or mechanisms problem context. It is important that students 
understand that the purpose for the prototype within the problem-solving process is to provide 
data that can be used to evaluate and refine the mechanical and/or mechanisms problem 
solution in relation to success criteria 

• develop a mechanical and/or mechanisms problem context that suits the local school context 
and is sufficiently different from the QCAA sample IA1 instrument to ensure students are able 
to demonstrate unique responses 

• only include scaffolding (images) where absolutely necessary, and when included provide 
students with the opportunity to develop unique responses, e.g. images of possible solutions 
or aspects of solutions leads students to predetermined solutions. Scaffolding should be 
limited to aspects of the problem that require contextual information only, such as the 
immediate machine or mechanism’s working environment. Additionally, it is not appropriate for 
assessment instruments to refer students to the QCAA samples or to provide students with 
project ؙ— folio headings. 

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 practices 

Accessibility priority Number of times priority was identified in decisions* 
Transparency 6 
Language 1 
Layout 0 
Bias avoidance 2 

*Total number of submissions: 92. Each priority might contain up to four assessment practices. 

Effective practices 

Accessibility priorities were effectively demonstrated in assessment instruments that featured: 

• information in the form of cues that aligned with the syllabus assessment specifications, 
objectives and ISMG, e.g. providing students with information in the problem context that links 
to the environmental and sustainability impacts associated with the mechanical and/or 
mechanisms problem, including corrosion, life cycle assessment, safety, pollution, 
maintenance and energy efficiency prompts students to provide evidence that aligns with the 
assessment specifications, objectives and ISMG 

• a clear layout for the assessment specifications that aligned with the syllabus (Syllabus 
section 5.6.1). 

Practices to strengthen 

It is recommended that assessment instruments: 

• use problem-solving language in Engineering syllabus subject matter and not include ‘design 
or designing’ as these concepts are not defined 
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• use contexts that are accessible to students, such as those that relate to the real world and 
that require students to apply syllabus subject matter without placing students in professional 
roles. 

Assessment decisions 
Due to COVID-19 pandemic adjustments, there were insufficient student responses to this instrument to 
provide useful analytics. 
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External assessment 

Examination: Short response 
Assessment design 

Assessment specifications and conditions  

Short response 

• consists of a number of items that may ask students to respond to the following activities 

 sketching, drawing, graphs, tables and diagrams 

 writing multiple-choice, single-word, sentence or short-paragraph responses drawn from 
Unit 4 subject matter in each topic 

 calculating using formulas drawn from across Unit 4 subject matter 

 responding to seen or unseen stimulus materials 

• where applicable, students are required to write in full sentences, constructing a response so 
that ideas are maintained, developed and justified 

• the examination must assess a balance across the assessment objectives 

• the percentage allocation of marks must match the degree of difficulty specifications: ~20% 
Complex unfamiliar, ~20% Complex familiar, ~60% Simple familiar. 

Conditions 

• Time: 2 hours plus perusal (10 minutes) 

• Length: 800–1000 words in total or equivalent, including 

 a number of multiple-choice, single-word or sentence response items 

 a number of short-paragraph response items of 100–150 words per item 

 a number of items requiring calculations. 

• Other: 

 only the QCAA formula sheet must be provided 

 notes are not permitted 

 use of technology is required: non-programmable scientific calculator only permitted 

 protractor and ruler required. 

The assessment instrument consisted of three sections. Questions were derived from the context 
of Unit 4 subject matter in Topic 1: Machines in society, Topic 2: Materials and Topic 3: Machine 
control. The assessment examined student understanding of the application of engineering 
dynamics principles and concepts involving machines and mechanisms, the properties of 
materials used in machine and mechanism manufacture and machine control.  

The subject matter examined included: 

• mechanical advantage and velocity ratio 

• work, power and energy 
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• the uniform accelerated motion of objects in one dimension, apparent weight, and motion on 
an inclined plane 

• the effect of frictional forces on the motion of objects 

• the functional requirements of machines and mechanisms, including 

 material properties, chemical composition and structure 

 real-world applications, including logic control. 

This assessment was used to determine student achievement in the following assessment 
objectives: 

1. recognise and describe machine and mechanism problems, and mechanics, materials 
science and control technologies concepts and principles, in relation to machines and 
mechanisms 

2. symbolise and explain ideas and solutions in relation to machines and mechanisms 

3. analyse machine and mechanism problems, and information in relation to machines and 
mechanisms 

5. synthesise information and ideas to predict possible machine and mechanism solutions. 

Note: Objectives 4, 6, 7 and 8 are not assessed in this instrument. 

Section 1 included 10 multiple choice simple familiar questions worth 10 marks.  

Section 2 included 7 short response questions worth 35 marks. The section included 6 simple 
familiar questions worth 29 marks and 1 complex familiar question worth 6 marks.  

Section 3 included 6 calculation questions worth 40 marks. The section included 2 simple familiar 
questions worth 10 marks, 2 complex familiar questions worth 12 marks and 2 complex unfamiliar 
questions worth 18 marks. 

Assessment decisions 
Overall, students responded well to the following assessment aspects: 

• recognising and describing mechanics, materials science and control technologies concepts 
and principles in situations where relationships and interactions were obvious and had few 
elements  

• explaining concepts and principles in relation to mechanics and materials science and 
engineering technology knowledge subject matter 

• calculating to determine solutions to problems where relationships and interactions were 
obvious and had few elements, and all of the information to solve the problem was clearly 
provided in the question. 

Effective practices 
The following samples were selected to illustrate highly effective student responses in some of 
the assessment objectives of the syllabus. 
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Multiple choice item response 

 
Key (C) 15° — inverse tan of µs (0.27) 

Validity argument:  

• Distractors should be plausible to some students:  

 Distractor (A) 5° — 20 kg x 0.27 (information provided in the question) 

 Distractor (B) 13° — 196 N (fN) divided by inverse tan 0.27 

 Distractor (D) 16° — inverse sin 0.27 rather than inverse tan 0.27. 

 
Key (A) correct corresponding truth table for the XOR logic gate provided 

Validity argument:  

• Distractors should be plausible to some students:  

 Distractor (B) — AND logic gate truth table 

 Distractor (C) — NAND logic gate truth table  

 Distractor (D) — NOR logic gate truth table. 
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Short response 

Assessment objectives: 1 and 2 

Item: Question 17  

This question required students to explain how the chemical composition of high-carbon steel 
contributes to two of its mechanical properties in the context of two industrial applications. 

Effective student responses: 

• provided an appropriate and detailed explanation including: 

 the carbon content of 0.6% to 1.25% 

 the microstructure of either pearlite and/or ferrite and cementite and how the microstructure 
contributed to two appropriate mechanical properties of high-carbon steel 

 two appropriate industrial uses that aligned with the identified mechanical properties. 

This sample has been included to: 

• illustrate a high-level response that includes an appropriate level of detail to clearly explain 
how the chemical composition of high-carbon steel contributes to two of its mechanical 
properties in the context of two industrial applications. 

High-level response 
(5 marks) 
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Assessment objectives: 3 and 5 

Item: Question 21  

This question required students to use and annotate the binary equilibrium diagram for an alloy of 
metals A and B to calculate the percentage proportion of solid and liquid material present for an 
alloy of 50% metal A and B at 1400 °C. The answer was required to the nearest whole unit. 

Effective student responses included: 

• an accurately annotated diagram to plot percentage of metals A and B at 1400 °C  

• correct use of the inverse lever rule to calculate the percentage proportion of solid and liquid 
for a 50% metal A and B alloy at 1400 °C to the nearest whole unit. 

This sample has been included to: 

• illustrate a high-level response that clearly details the use of the diagram and inverse lever 
rule. This information is used to determine through calculation the percentage proportion of 
solid and liquid material present for an alloy of 50% metal A and B at 1400 °C to the nearest 
whole unit. 

High-level response 
(5 marks) 
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Assessment objectives: 3 and 5 

Item: Question 22 

This question required students to determine the difference between the coefficients of friction for 
a modified luggage chute and the original with a cushioning device. This was a complex 
unfamiliar question, which required students to analyse the provided information to determine a 
solution to two decimal places.  

Effective student responses included: 

• a well-structured solution that clearly indicated the coefficient of kinetic friction and the force of 
friction and force normal for the bag on the chute with cushion 

• the deceleration and force of friction required to stop the bag when the cushion is removed 

• the coefficient of kinetic friction for the modified luggage chute without the cushion 

• the difference between the coefficients of friction being provided to two decimal places as the 
solution. 

This sample has been included to: 

• illustrate a high-level response that clearly details the calculations used to determine the 
solution to two decimal places. 

High-level response 
(9 marks) 
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Practices to strengthen 

It is recommended that when preparing students for external assessment, teachers consider: 

• providing more opportunities for students to engage with complex unfamiliar situations that 
require an in-depth analysis of problems and information (Objective 3) to synthesise 
information and ideas to predict solutions (Objective 5). It is recommended that students 
examine or consider a range of Unit 4 subject matter in order to explain and interpret it, for the 
purpose of finding meaning or relationships and identifying patterns, similarities and 
differences. This will assist students as they answer questions that require detailed 
explanations to make an idea or situation plain or clear by describing it using relevant and 
succinct information 

• further practise to understand what is required to accurately respond, as students at times 
overlooked key pieces of information in the questions. This led students to provide an incorrect 
or incomplete response or solution to some questions, e.g. Question 15 required an 
explanation for why an engineer would recommend solar-powered water pumps for crop 
irrigation for a community in a developing country. A number of students explained at length 
why wind-powered water pumps may not be suitable, which did not provide a suitably 
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structured explanation for the engineer’s the decision to recommend solar-powered water 
pumps 

• further development and application of knowledge of Unit 4 Topic 2 subject matter. In 
particular, students should have an in-depth knowledge of stress–strain diagrams, the lead–tin 
thermal-equilibrium phase diagram, and microstructures of the steel and cast iron portions of 
an iron–carbon phase diagram. Students should recognise the industrial uses for carbon 
steels and that the chemical composition of these materials contributes to their properties and 
therefore their usability 

• providing opportunities that contribute to student in-depth understanding of Unit 4 Topic 1 
mechanics concepts and principles to support the appropriate application of formula in a range 
of simple familiar, complex familiar and complex unfamiliar engineering situations in relation to 
machines and mechanisms. 
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