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Project — folio (25%) 
This sample has been compiled by the QCAA to assist and support teachers to match 
evidence in student responses to the characteristics described in the instrument-specific 
marking guide (ISMG). 

Assessment objectives 
This assessment instrument is used to determine student achievement in the following 
objectives: 

1. recognise and describe the machine and/or mechanism problem, engineering 
technology knowledge, and mechanics, materials science and control technologies 
concepts and principles in relation to machines and/or mechanisms 

2. symbolise and explain ideas and a solution in relation to machines and or/mechanisms 

3. analyse the machine and/or mechanism problem and information in relation to machines 
and/or mechanisms 

4. determine solution success criteria for the machine and/or mechanism problem 

5. synthesise information and ideas to predict a possible machine and/or mechanism 
solution 

6. generate a machine and/or mechanism prototype solution to provide data to assess the 
accuracy of predictions 

7. evaluate and refine ideas and a solution to make justified recommendations 

8. make decisions about and use mode-appropriate features, language and conventions to 
communicate development of the prototype solution. 
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Instrument-specific marking guide (ISMG) 
Criterion: Retrieving and comprehending 

Assessment objectives 
1. recognise and describe the machine and/or mechanism problem, engineering technology 

knowledge, and mechanics, materials science and control technologies concepts and 
principles in relation to machines and/or mechanisms 

2. symbolise and explain ideas and a solution in relation to machines and/or mechanisms  

The student work has the following characteristics: Marks 

• accurate and discriminating recognition and discerning description of the 
machine and/or mechanism problem, engineering technology knowledge, and 
mechanics, materials science and control technologies concepts and 
principles in relation to machines and/or mechanisms 

• adept symbolisation and discerning explanation of ideas and a solution in 
relation to machines and/or mechanisms with sketches, drawings, diagrams, 
graphs, tables and/or schemas. 

4–5 

• accurate recognition and appropriate description of the machine and/or 
mechanism problem, engineering technology knowledge, and some 
mechanics, materials science and control technologies concepts and 
principles in relation to machines and/or mechanisms 

• competent symbolisation and appropriate explanation of some ideas and a 
solution in relation to machines and/or mechanisms with sketches, drawings, 
diagrams, graphs, tables and/or schemas. 

2–3 

• variable recognition and superficial description of aspects of the machine 
and/or mechanism problem, concepts or principles in relation to machines and 
mechanisms 

• variable symbolisation or superficial explanation of aspects of ideas or a 
solution in relation to machines and/or mechanisms. 

1 

• does not satisfy any of the descriptors above. 0 
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Criterion: Analysing 

Assessment objectives 
3. analyse the machine and/or mechanism problem and information in relation to machines 

and/or mechanisms  

4. determine solution success criteria for the machine and/or mechanism problem  

The student work has the following characteristics: Marks 

• insightful analysis of the machine and/or mechanism problem, and relevant 
engineering mechanics, materials science, control technologies, technology, 
and research information in relation to machines and/or mechanisms, to 
identify the relevant elements, components and features, and their relationship 
to the structure of the problem 

• astute determination of essential solution success criteria for the machine 
and/or mechanism problem. 

6–7 

• considered analysis of the machine and/or mechanism problem, and relevant 
engineering mechanics, materials science, control technologies, technology, 
and research information in relation to machines and/or mechanisms, to 
identify the relevant elements, components and features, and their relationship 
to the structure of the problem 

• logical determination of effective solution success criteria for the machine 
and/or mechanism problem. 

4–5 

• appropriate analysis of the machine and/or mechanism problem, and 
engineering mechanics, materials science, control technologies, technology, 
and research information in relation to machines and/or mechanisms, to 
identify some of the elements, components or features of the problem 

• reasonable determination of some solution success criteria for the machine 
and/or mechanism problem. 

2–3 

• statements about the machine and/or mechanism problem, or information in 
relation to machines and/or mechanisms 

• vague determination of some solution success criteria for the machine and/or 
mechanism problem. 

1 

• does not satisfy any of the descriptors above. 0 
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Criterion: Synthesising and evaluating 

Assessment objectives 
5. synthesise information and ideas to predict a possible machine and/or mechanism solution  

6. generate a machine and/or mechanism prototype solution to provide data to assess the 
accuracy of predictions  

7. evaluate and refine ideas and a solution to make justified recommendations  

The student work has the following characteristics: Marks 

• coherent and logical synthesis of relevant engineering mechanics, materials science, 
control technologies, technology and research information, and ideas to predict a 
possible machine and/or mechanism solution 

• purposeful generation of a machine and/or mechanism prototype solution to provide 
valid performance data to critically assess the accuracy of predictions 

• critical evaluation and discerning refinement of ideas and a solution using success 
criteria to make astute recommendations justified by data and research evidence. 

8–9 

• logical synthesis of relevant engineering mechanics, materials science, control 
technologies, technology and research information, and ideas to predict a possible 
machine and/or mechanism solution 

• effective generation of a machine and/or mechanism prototype solution to provide valid 
performance data to effectively assess the accuracy of predictions 

• reasoned evaluation and effective refinement of ideas and a solution using success 
criteria to make considered recommendations justified by data and research evidence. 

6–7 

• simple synthesis of engineering mechanics, materials science, control technologies, 
technology and research information, and ideas to predict a possible machine and/or 
mechanism solution 

• adequate generation of a machine and/or mechanism prototype solution to provide 
relevant performance data to assess the accuracy of predictions 

• feasible evaluation and adequate refinement of ideas and a solution using some 
success criteria to make fundamental recommendations justified by data and research 
evidence. 

4–5 

• rudimentary synthesis of partial engineering mechanics, materials science, control 
technologies, technology or research information, or ideas to predict a machine and/or 
mechanism solution 

• partial generation of a machine and/or mechanism prototype solution to provide 
elements of performance data to partially assess the accuracy of predictions 

• superficial evaluation of ideas or a solution using some success criteria to make 
elementary recommendations. 

2–3 

• unclear combinations of information or ideas 
• generation of elements of a machine and/or mechanism prototype solution 
• identification of a change about an idea or the solution. 

1 

• does not satisfy any of the descriptors above. 0 
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Criterion: Communicating 

Assessment objective 
8. make decisions about and use mode-appropriate features, language and conventions to 

communicate development of the prototype solution 

The student work has the following characteristics: Marks 

• discerning decision-making about, and fluent use of, 
- written and visual features to communicate about a solution 
- language for a technical audience 
- grammatically accurate language structures 
- folio and referencing conventions. 

3–4 

• variable decision-making about, and inconsistent use of, 
- written and visual features 
- suitable language 
- grammar and language structures 
- folio or referencing conventions. 

1–2 

• does not satisfy any of the descriptors above. 0 
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Task 
Context 

A food processing company currently uses one production line to deposit various food 
products into either round or hexagonal glass jars. The production line is capable of 
filling 30 glass jars per minute. The jar-feeder line can move glass jars to the production 
line at twice this rate.  
 
The company has decided to increase its output capacity by introducing an additional 
production line above the existing production line. Both production lines will be fed by the 
existing jar-feeder line and will each fill 30 glass jars with product per minute.  
 
The company requires a mechanism that will evenly distribute glass jars from the jar-
feeder line to each production line. Each production run will only fill either round or 
hexagonal jars during that run. 
 
Requirements for the glass jar distribution system: 

• round glass jars have dimensions of 75 millimetres outside diameter and 150 
millimetres overall height 

• hexagonal glass jars are the same height as the round glass jars and hold the 
same volume 

• shape and size of the screw lid area of the jar is irrelevant to the development of 
the glass jar distribution system 

• empty glass jars have a mass of 250 grams 
• glass jars have smooth exterior surfaces  
• glass jars need to be raised 1.5 metres to align with the new production line, 

which sits above the existing production line. 
 

Task 

There are two parts to this assessment. 
 
Part A 
 
Your task is to create a folio to document a solution to the glass jar distribution system 
problem, which meets the food processing company’s requirements.  
 
In your folio, document the problem-solving process used to develop and predict a 
solution. Include pictures, sketches and/or CAD drawings of the virtual or actual 
prototype glass jar distribution mechanism to provide performance data concerning that 
part of the system that evenly distributes glass jars to each production line from the 
existing jar-feeder line.  
 
Part B 
 
Your task is to provide the Production Manager at the food processing company with a 
summary report of the preferred solution to the glass jar distribution system problem. 
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Sample response 
 

Criterion Marks allocated Result 

Retrieving and comprehending 
Assessment objectives 1, 2 

5 5 

Analysing 
Assessment objectives 3, 4 7 7 

Synthesising and evaluating 
Assessment objectives 5, 6 ,7 

9 9 

Communicating 
Assessment objective 8 

4 4 

Total 25 25 
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The annotations show the match to the instrument-specific marking guide (ISMG) performance-level descriptors. 

Part A 
 
Communicating 
[3–4] 
 
discerning  
decision-making 
about, and fluent 
use of folio and 
referencing 
conventions 
 
The response 
includes the folio 
convention of a 
contents page (not 
included in the page 
count). Headings 
display thoughtful 
and astute choices 
used to organise 
and communicate 
the student’s 
thinking during the  
problem-solving 
process in 
Engineering.  
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Retrieving and 
comprehending 
[4–5] 
 
accurate and 
discriminating 
recognition and 
discerning 
description of the 
mechanism 
problem, 
engineering 
technology 
knowledge, and 
mechanics and 
materials science 
concepts and 
principles in relation 
to mechanisms 
 
The response 
includes information 
accurately drawn 
from the context, not 
just simply restated. 
 
The response 
shows accurate and 
discriminating 
recognition and 
discerning 
description through 
what the student 
knows about the 
context of the 
problem, including 
the mechanics 
fundamentals 
involved in 
comprehending the 
related mechanical 
concepts and 
principles. 
 
Assumptions are 
stated which clarify 
the problem with 
reference to 
unknowns. Evidence 
is provided of 
accurate and 
discriminating 
recognition and 
description of 
engineering 
technology 
knowledge in 
relation to the 
mechanical 
problem. 
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Analysing [6–7] 
 
insightful analysis of 
the machine and/or 
mechanism 
problem, and 
relevant engineering 
mechanics, 
materials science, 
control technologies, 
technology, and 
research information 
in relation to 
mechanisms, to 
identify the relevant 
elements, 
components and 
features, and their 
relationship to the 
structure of the 
problem 
 
The response 
analyses research 
information that has 
a direct bearing on 
understanding the 
mechanical 
problem. 
 
The response 
identifies the 
relevant elements, 
components and 
features, and their 
relationship to the 
structure of the 
mechanical 
problem. 
 
 
The environmental 
impact assessment 
analyses the 
material properties 
of stainless steel 
and food grade 
plastics to determine 
the sustainability of 
the materials from a 
life cycle 
perspective, in the 
context of the 
mechanical 
problem. 
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Synthesising and 
evaluating [8–9] 
 

coherent and logical 
synthesis of relevant 
engineering 
mechanics, 
materials science, 
control technologies, 
technology and 
research 
information, and 
ideas to predict a 
possible machine 
and/or mechanism 
solution 
 
The response 
provides evidence of 
an ordered, logical 
and well-structured 
synthesis of 
research that has a 
direct relationship to 
the structure of the 
problem. 
 
Analysing [6–7] 
 
astute determination 
of essential solution 
success criteria for 
the mechanism 
problem 
 
The response 
provides an 
accurate 
assessment of the 
problem to identify 
success criteria that 
are of critical 
importance to the 
mechanical problem 
solution. 
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Retrieving and 
comprehending 
[4–5] 
 
adept symbolisation 
and discerning 
explanation of ideas 
and a solution in 
relation to machines 
and/or mechanisms 
with sketches, 
drawings, diagrams, 
graphs, tables 
and/or schemas 
 
The response 
demonstrates a very 
high level of skill 
and proficiency in 
sketching or drawing 
ideas and solutions. 
 
Pictures, sketches 
and annotations are 
used to explain 
ideas and solutions 
in a way that 
demonstrates 
intellectual 
perception and good 
judgment. 
 
Synthesising and 
evaluating [8–9] 
 
coherent and logical 
synthesis of relevant 
engineering 
mechanics, 
materials science, 
control technologies, 
technology and 
research 
information, and 
ideas to predict a 
possible machine 
and/or mechanism 
solution 
 
The response 
provides evidence of 
an ordered, logical 
and well-structured 
synthesis of ideas 
that incorporate 
research evidence 
and the use of 
mechanics and 
materials science 
information to move 
towards predicting a 
solution.   

Analysing [6–7] 
insightful analysis of the mechanism problem, and relevant engineering mechanics to identify the relevant elements, components and features, and their relationship to the structure of the problem 

The response includes evidence of testing used to calculate the coefficient of static friction for glass on a hard-smooth plastic surface. This information is relevant to the effective movement of jars 
up a gradient to the new production line 1.5 m above the existing production line. 
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Retrieving and 
comprehending 
[4–5] 
 
adept symbolisation 
and discerning 
explanation of ideas 
and a solution in 
relation to 
mechanisms with 
sketches, drawings, 
diagrams, graphs, 
tables and/or 
schemas 
 
The response 
provides evidence of 
a very high level of 
skill and proficiency 
when sketching or 
drawing ideas and 
solutions. 
 
Annotations provide 
discerning 
explanations that 
clarify the decision-
making about ideas 
and possible 
solutions. 
 
Synthesising and 
evaluating [8–9] 
 
critical evaluation 
and discerning 
refinement of ideas 
and a solution using 
success criteria to 
make astute 
recommendations 
justified by data and 
research evidence 
 
The response 
provides critical 
evaluation of an 
idea using the 
success criteria. A 
range of 
recommendations 
are proposed that 
accurately assess 
the problem with 
reference to the 
success criteria. 
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Synthesising and 
evaluating [8–9] 
 
coherent and logical 
synthesis of relevant 
engineering 
mechanics, 
materials science, 
control technologies, 
technology and 
research 
information, and 
ideas to predict a 
possible machine 
and/or mechanism 
solution 
 
The response 
provides evidence of 
sound reasoning 
and an ordered  
well-structured 
synthesis of 
mechanics and 
technology 
information to 
propose a 
mechanism solution. 
 
critical evaluation 
and discerning 
refinement of ideas 
and a solution using 
success criteria to 
make astute 
recommendations 
justified by data and 
research evidence 
 
The response 
evaluates the 
predicted solution 
with reference to the 
success criteria.  

A range of 
justifications are 
made that 
accurately evaluate 
the predicted 
solution with 
reference to the 
success criteria. 
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Synthesising and 
evaluating [8–9] 
 
critical evaluation 
and discerning 
refinement of ideas 
and a solution using 
success criteria to 
make astute 
recommendations 
justified by data and 
research evidence 
 
A range of 
justifications are 
made that 
accurately evaluate 
the predicted 
solution with 
reference to the 
success criteria. 

 
Analysing [6–7] 
 
insightful analysis of 
the machine and/or 
mechanism 
problem, and 
relevant engineering 
mechanics, 
materials science, 
control technologies, 
technology, and 
research information 
in relation to 
machines and/or 
mechanisms, to 
identify the relevant 
elements, 
components and 
features, and their 
relationship to the 
structure of the 
problem 

Analysis of the 
predicted solution 
provides virtual 
performance data to 
objectively analyse 
the solution’s merits 
and faults and 
assess the accuracy 
of the prediction. 
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Synthesising and 
evaluating [8–9] 
 
purposeful 
generation of a 
machine and/or 
mechanism 
prototype solution to 
provide valid 
performance data to 
critically assess the 
accuracy of 
predictions  
 
The response 
provides evidence of 
a prototype solution 
that has the 
intended and 
desired result. 
The prototype 
provides legitimate 
and defensible 
virtual performance 
data to objectively 
analyse the 
solution’s merits and 
faults to assess the 
accuracy of the 
predictions made. 
 
Retrieving and 
comprehending 
[4–5]  
 
adept symbolisation 
and discerning 
explanation of ideas 
and a solution in 
relation to 
mechanisms with 
sketches, drawings, 
diagrams, graphs, 
tables and/or 
schemas 
 
The response 
provides evidence of 
a very high level of 
skill and proficiency 
in CAD drawing. 
The engineering 
drawing uses 
appropriate basic 
drawing standards 
to fully and clearly 
provide relevant 
information to 
generate a virtual 
prototype for testing.  
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Synthesising and 
evaluating [8–9] 
 
critical evaluation 
and discerning 
refinement of ideas 
and a solution using 
success criteria to 
make astute 
recommendations 
justified by data and 
research evidence 
 
The response 
provides a detailed 
evaluation of the 
predicted solution 
using the success 
criteria. A range of 
recommendations 
are made that 
accurately assess 
the problem 
situation with 
reference to the 
success criteria. 

The response 
provides evidence of 
intellectual 
perception in the 
refinement of the 
predicted solution to 
recommend future 
developments or 
considerations.  
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Part B 
Communicating 
[3–4] 
 
discerning  
decision-making 
about, and fluent 
use of, 
• written and visual 

features to 
communicate 
about a solution 

• language for a 
technical audience 

• grammatically 
accurate language 
structures 

 
The response 
includes written and 
visual features 
selected for value 
and relevance to 
communicate about 
a solution. 
 
The response 
includes good 
judgment 
concerning the use 
of grammatically 
accurate language 
structures. 
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Communicating 
[3–4] 
 
discerning  
decision-making 
about, and fluent 
use of, 
• written and visual 

features to 
communicate 
about a solution 

• language for a 
technical audience 

• grammatically 
accurate language 
structures 

 
The response 
demonstrates the 
thoughtful and 
astute choice of 
written and visual 
information to 
eloquently 
communicate about 
the solution to a 
technical audience. 
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Communicating 
[3–4] 
 
discerning decision-
making about, and 
fluent use of folio 
and referencing 
conventions 
 
The response 
includes the folio 
convention of a 
reference list and a 
recognised system 
of in-text referencing 
used in a way that 
shows intellectual 
perception and good 
judgment. 
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