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Industrial Technology 
HSC Assessment Task 1: Design & Planning 

This task is intended to select and develop the design and workshop drawings for the 
Major Project. These sections should be completed with as much detail as possible, 
they should be word processed but design sketches should be included as drawn. 

Design and Management 
H3.1 is skilled in sketching, producing and interpreting drawings 
H3.2 selects and applies appropriate research and problem-solving skills  

Communication 
H5.1 selects and uses communication and information processing skills 
H5.2 selects and applies appropriate documentation techniques to project 
management 

Assessment weighting 15%   Date Due:  Tuesday 17th Nov. 2009 
 

Students learn about: Students learn to: 

Design, management and 
communication 

• application of design principles in the 
production of the Major Project: 
– research 
– design development  
– sketching and idea generation 
– prototyping, modelling and testing 
– production and working drawings 
– quality and ongoing evaluation 

 
– selection of appropriate materials, 

processes and resources 
 

– development of time and finance 
plans 
 
 

• application of management and 
communication skills to produce a 
related folio justifying: 
– research  
– design 
– analysis  
– evaluation including selection of 

appropriate materials, components, 
processes and technologies 

– ICT  
– OHS 
– management  
– presentation 

 

 explain and justify decisions made 
during the designing/modifying and 
planning stages of the Major Project 

 refine skills in interpreting and creating 
drawings relevant to the Major Project 

 prepare all necessary sketches and 
working drawings required for the 
production of the Major Project 
 
 

• select and justify appropriate materials 
to be used in the Major Project 

 
• apply time and finance plans when 

completing the Major Project 
 

• utilise appropriate ICT in the 
development and production of the 
related folio 

 

 incorporate a range of presentation 
skills and techniques in the 
development and production of the 
related folio 
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Task Details 

 

Outcome Marks Question 

3.2 30 

1. Describe a range of freehand drawing and sketching styles 
and drawing media.  Justify the selection of an 
appropriate freehand drawing (final design sketch) with 
regard to the needs of your major project. 

3.1 30 

2. Provide an annotated detailed freehand drawing (final 
design sketch) of your project. Include the overall 
dimensions of your project only. 

5.1 30 

3. Justify the selection of other appropriate drawings to 
assist in the design and production of your major project. 
These may relate to workshop drawings, working rods, 
templates. 

5.2 30 

4. With regard to your design, management and 
communication folio select and justify the folio size, paper 
and formatting that best meet the needs of your folio. 

5.1 30 

5. Present a title page, contents page and statement of 
intent for your major project suitably formatted 
according to the selections made in question 3. 

TOTAL 150  

 

 

Glossary of Terms 

Describe Provide characteristics and features  

Justify Support an argument or conclusion  
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Marking Rubric 
Mark Range 30–24 23–17 16–9 8–0 

Q 1 Describes and justifies the 
selection of appropriate 
drawing and sketching styles 
and drawing media to meet 
the needs of the major 
project 

Describes appropriate 
drawing and sketching styles 
and drawing media to meet 
the needs of the major 
project 

Lists drawing and sketching 
styles and drawing media to 
meet the needs of the 
major project 

Lists some drawing and 
sketching styles and drawing 
media to meet the needs of 
the major project 

Q 2 A high quality annotated 
freehand drawing showing 
detail and overall dimensions 

An annotated freehand 
drawing showing detail and 
overall dimensions 

An annotated freehand 
drawing showing detail or 
overall dimensions 

A basic freehand drawing  

Q 3 Justifies the selection of 
appropriate drawings to 
assist in the design and 
production of the major 
project 

Describes appropriate 
drawings to assist in the 
design and production of the 
major project 

Describes some drawings to 
assist in the design and 
production of the major 
project 

Describes some drawings to 
assist in the design or 
production of the major 
project 

Q 4 Describes and justifies the 
selection of appropriate 
folio size, paper and 
formatting to meet the 
needs of the folio 

Describes the selection of 
appropriate folio size, paper 
and formatting to meet the 
needs of the folio 

Lists suitable folio sizes, 
paper and formatting 

Lists some suitable folio 
sizes and/or paper and/or 
formatting 

Q 5 Presents a suitably 
formatted title page, 
contents page and 
statement of intent for the 
folio  

Presents a formatted title 
page, contents page and 
statement of intent for the 
folio 

Presents a title page and 
contents page without 
statement of intent  

Presents a title page and/or 
contents page without 
statement of intent 
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Activity 2c - Reciprocal Teaching Strategy 
This article ‘Better Lithium-ion Batteries’ by Prachi Patel, was originally posted 
on the Technology Review webpage published by the Massachusetts 
Institute of Technology on Friday, March 27, 2009. 

Better Lithium-ion Batteries 
A new incarnation of lithium-ion 
batteries based on solid polymers is in 
the works. Berkeley, CA-based startup 
Seeo, Inc. says its lithium-ion cells will 
be safer, longer-lasting, lighter, and 
cheaper than current batteries. Seeo's 
batteries use thin films of polymer as 
the electrolyte and high-energy-
density, light-weight electrodes. 
Lawrence Berkeley National 
Laboratory is now making and testing 
cells designed by the University of 
California, Berkeley spinoff. 

Lithium-ion batteries are used in cell 
phones and laptops because they are 
smaller and lighter than other types of 
batteries. They are also promising for 
electric and hybrid vehicles. However, 
conventional materials and chemistries 
have stopped them from being used 
extensively in cars. 

Today's lithium-ion batteries use lithium cobalt oxide electrodes and a liquid 
electrolyte, typically lithium salts dissolved in an organic solvent. The 
electrode material can release oxygen when overcharged or punctured, 
causing the flammable solvent to catch fire and the battery to explode. 
Besides, ‘the charged electrodes are very reactive with the liquid electrolyte, 
which reduces power and [cycle-life],’ says Khalil Amine, manager of the 
advanced battery technology group at Argonne National Laboratory. 

Seeo's key breakthrough is a solid polymer electrolyte. It is not flammable and 
hence inherently safer. In addition, the battery will retain more of its capacity 
over time because the polymer does not react with the charged electrode. 
‘Lifetime data suggests that conventional lithium-ion systems lose about 40 
percent capacity in 500 cycles,’ says Mohit Singh, the cofounder of Seeo. 
‘We get a much better cycle life. We can go through 1,000 cycles with less 
than 5 percent capacity loss.’ 
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For the negative electrode, or anode, the electrolyte also works with lithium 
metal films, which are lighter than current anode materials. That means the 
battery can provide more energy for the same weight. Based on the battery's 
single cell, Seeo has calculated that it would have an energy density of up to 
300 watt-hours per kilogram, which is 50 percent greater than lithium-ion 
batteries that are on the market today. 

Batteries with solid electrolytes have the added bonus of being cheaper to 
manufacture, Amine says. While liquid electrolytes have to be tightly sealed 
inside a laser-welded metal container, plastic electrolytes can be packaged 
inside heat-sealed pouches.  

The advantages of polymer materials have warranted research on polymer 
electrolytes for more than three decades. In fact, lithium polymer batteries 
are already found in radio-controlled cars and MP3 players. But they use a 
polymer gel containing solvents, so, like liquid electrolytes they carry the risks 
of fire or explosion and do not have a very long life.  

Making solid polymers that are as conductive as liquid electrolytes has been 
difficult. In a charging battery, the electrolyte conducts lithium ions from the 
positive electrode, or cathode, to the anode. The higher the conductivity of 
the electrolyte, the faster the battery charges. St. Paul, MN-based 3M and 
Montreal, Canada-based electricity provider Hydro-Québec have spent 
more than 10 years on solid-polymer lithium batteries. ‘But you have to 
operate the polymer at 60 degrees Celsius to improve conductivity,’ Amine 
says. ‘This is not very practical.’  

The problem is that a polymer's conductivity and mechanical strength do not 
go hand-in-hand. ‘If people tried to make polymers with high ionic 
conductivity they would end up with a goop,’ Singh says. 

Seeo has gotten around the problem by making films with block copolymers: 
materials containing two linked polymer chains that self-assemble into 
nanostructures. One of the polymers forms an array of conductive cylinders 
that are embedded within the other polymer, which serves as a hard matrix. 
Singh says the electrolyte film is robust and is almost as conductive as liquid 
electrolytes.  

Seeo's technology ‘has become very attractive’ because of its claim of a 
high-conductivity polymer, Amine says. However, ‘the lithium anode could 
be a show-stopper.’ Lithium has a tendency to get roughened at the surface 
and grow crystal dendrites that can reach the cathode and short the 
battery. The company will need to do long-term tests to show that its polymer 
is hard enough to block the dendrites. 

Polymer electrolytes also have one big inherent disadvantage. ‘Polymers will 
always be limited by lower ionic conductivity compared to liquids,’ Singh 
says. This means that Seeo's battery would be limited for use in laptops and 
electric vehicles. ‘But these polymers wouldn't be able to address quick-
charge applications like hybrid-electric vehicles or power tools.’ 
http://www.technologyreview.com/energy/22351/ 
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Glossary of terms 

 

array a group of things arranged in a structured way 

block copolymers materials containing two linked polymer chains that self-
assemble into nanostructures 

cobalt a tough brittle silvery-white metallic element 

conductive transmitting or able to transmit energy, particularly heat 
or electricity 

copolymer two linked polymer chains that link together 

crystal dendrites a crystal that grows in the shape of a tree 

cycles a cycle is the process of charging and discharging a 
battery 

electrode a conductor through which electricity enters or leaves 
something such as a battery  

electrolytes a chemical compound that separates into ions in a 
solution and is able to conduct electricity 

goop a sticky mass that lacks viscosity 

heat-sealed 
to make packaging material, usually a thin clear plastic 
film, airtight around something by applying heat and 
pressure 

energy density the amount of energy that can be released compared 
to the density of the material 

hybrid-electric 
vehicles 

vehicles that can operate on both electricity and 
conventional fuel systems 

ion matter in the form of charged atoms or groups of atoms 

ionic conductivity an electrical circuit created by the movement of  
charged atoms or groups of atoms 

incarnation a new form or existence 

laser welded the melting and joining of metals by a highly focused 
beam of single-wavelength radiation 

lithium a soft silver-white element that is the lightest metal known 

matrix a regular arrangement of parts 

nanostructures an extremely small structure such as a semiconductor or 
optoelectronic device with dimensions of 0.1-50 nm 

polymer a long chain molecule, commonly referred to as plastics 

solvent able to dissolve substances 

watt hours a measure of the power output 
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INDUSTRIAL TECHNOLOGY MARKSHEET 
Candidate: Project: 

Description:  

Focus area:  Comments: 
Design  20–17 16–13 12–9 8–5 4–1  

Statement of intent       

Research       

Development of ideas       

Selection and justification of 
materials, components, processes 
and other resources 

      

Management and communication 

Timeline plan       

Finance plan       

Use of appropriate industrial 
processes and equipment 

      

Evidence of safe working 
practices and OHS issues 

      

Evidence of ongoing evaluation       

Appropriateness of design and/or 
design modification 

      

Student’s evaluation of the Major 
Project and its relationship to the 
statement of intent 

      

Evidence of a range of 
communication techniques 

      

Evidence of a range of computer 
applications e.g. word processing, 
spreadsheets, CAD, multimedia 

      

MARK/20   

Production 40–33 32–25 24–17 16–9 8–1  

Quality of product       

Evidence of a range of skills       

Degree of difficulty       

Links between planning and 
production 

      

Evidence of industrial processes       

Use of appropriate materials       

Use of industrial technologies       

Evidence of solutions to problems 
in production 

      

MARK/40   
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Activity 3a -Using the Marking Guidelines 

If we look at the marking guidelines for the selection and justification we see a distinct 
change in the criteria at each level. 

Criteria Marks 

 
Design and Management 

• Describes and justifies the selection of appropriate materials, 
components, processes, including industrial processes and equipment, 
and other resources in the development of the major project 
 

17–20 

 

Criteria Marks 

 
Design and Management 

• Describes the selection and use of appropriate materials, components, 
processes, including industrial processes and equipment, and other 
resources in the development of the major project 
 

 

13–16 

 

 

Criteria Marks 

 
Design and Management 

• Lists materials, components, processes, including simple industrial 
processes and equipment, and other resources in the development of 
the major project 
 

9–12 

 

Criteria Marks 

 
Design and Management 

• Lists some of the materials, components, processes and other resources 
in the development of the major project, with little evidence of 
consideration of industrial processes and equipment 
 

5–8 

 

Criteria Marks 

 
Design and Management 

• Lists some of the materials, components, simple processes and other 
resources in the development of the major project, with no evidence of 
consideration of industrial processes and equipment 
 

1–4 
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Using the Marking Guidelines 
If we look at the marking guidelines for the timeline and finance plan we see a distinct 
change in the criteria at each level. 

Criteria Marks 

 
Design and Management 

• Formulates a comprehensive and appropriate timeline and finance 
plan 
 

17–20 

 

Criteria Marks 

 
Design and Management 

• Formulates an appropriate timeline and finance plan 
 
 

13–16 

 

Criteria Marks 

 
Design and Management 

• Proposes a basic timeline and finance plan for aspects of project 
production 
 

9–12 

 

Criteria Marks 

 
Design and Management 

• Timelines and finance plans are without sufficient detail 
 

5–8 

 

Criteria Marks 

 
Design and Management 

• Timelines and finance plans are either not appropriate or not evident 
 

1–4 
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What this might look like in a table that better suits the needs of the practical markers: 

Design and 
Management 

20–17  16–13  12–9  8–5  4–1 

Selection and 
justification of 
components, 
processes, and 
other resources 

• Describes and 
justifies the selection 
of appropriate 
materials, 
components, 
processes, including 
industrial processes 
and equipment, and 
other resources in the 
development of the 
major project 

• Describes the 
selection and use of 
appropriate materials, 
components, 
processes, including 
industrial processes 
and equipment, and 
other resources in the 
development of the 
major project 

 

• Lists materials, 
components, 
processes, including 
simple industrial 
processes and 
equipment, and other 
resources in the 
development of the 
major project 

 

• Lists some of the 
materials, 
components, 
processes and other 
resources in the 
development of the 
major project, with 
little evidence of 
consideration of 
industrial processes 
and equipment 

• Lists some of the 
materials, 
components, simple 
processes and other 
resources in the 
development of the 
major project, with 
no evidence of 
consideration of 
industrial processes 
and equipment 

 

Design and 
Management 

20–17  16–13  12–9  8–5  4–1 

timeline plan – 
projected order of 
production and 
estimate of time 
allocation 

finance plan – 
projected cost of 
materials and 
services (if 
applicable) 

• Formulates a 
comprehensive and 
appropriate timeline 
and finance plan 

 

• Formulates an 
appropriate timeline 
and finance plan 

 

• Proposes a basic 
timeline and finance 
plan for aspects of 
project production 

 

• Timelines and 
finance plans are 
without sufficient 
detail 

 

• Timelines and 
finance plans are 
either not appropriate 
or not evident 
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Marking Guidelines for Evidence of a Range of Skills 
 

40 -33 32 -25 24 -17 16 -9 8 -1 
A highly demanding 
project, with 
evidence of high 
quality in the 
application of a 
wide range of skills 
and techniques in 
the planning and 
production of the 
major project  

A project of 
substantial difficulty, 
with evidence of 
high quality in the 
application of most 
skills and techniques 
in the planning and 
production of the 
major project  

A project of 
moderate difficulty, 
with evidence of 
high but inconsistent 
quality in the 
application of skills 
and techniques in 
the planning and 
production of the 
major project  

A project of minimal 
difficulty, with 
evidence of basic 
quality in the 
application of skills 
and techniques in 
the planning and 
production of the 
major project  

An undemanding 
project, with minimal 
or no evidence of 
quality in the 
application of skills 
and techniques in 
the planning and 
development of the 
major project  
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Tips from Experienced Markers 
General Tips 

1. All pages to be numbered - otherwise your folio looks like it is full of add-ins. 

2. Use Header and Footer to improve your presentation. 

3. Your final design of your Major Project should be drawn as a quality pictorial 
drawing either by hand or using CAD (Computer Assisted Drafting). 

4. The Finance Plan should start with a plan for your project, how much you think 
it will cost for the components and materials. The actual Finance Plan will detail 
the exact costs and may be quite different to the original estimates. Evaluating 
how and why it changed will attract additional marks. 

5. Timeline Plan is the very first thing that you do! Another Timeline Plan can be 
done later if necessary if there are things that you forgot to add or if there is a 
change in direction with your project. 

6. Use a diary or notebook to record the actual work that you have done each 
day or week. Do not type this out at a later time, include it with your folio. 

7. If you are planning a project that requires skills that you are not confident with - 
research as much as you can and do a couple of practice pieces. Don't be 
afraid of having a go. Submit all practice pieces as evidence of your research 
and investigation. 

8. Any practice piece you have used to try and get something right is to be 
displayed with the Major Project and acknowledged in the Folio with an 
explanation as to what you were trying to do and an evaluation of the process. 

9. Take lots of photos—make sure they are relevant and are explained in the 
Folio. As you take photos it is important that you show detail of both you and 
the part of the project that you are working on, e.g. a completed joint on the 
corner of a frame could be one of any number of joints. Make sure you are 
wearing correct PPE in all photos. 

10. If you do work of in industrial setting, e.g. upholstery for a chair, get photos of 
you doing the work and a note from the owner of the business to verify that 
you did the work under his/her supervision. 

Automotive Technologies  
1. Statement of Intent. In Automotive it is not sufficient to say that “I am rebuilding 

an engine”, you should justify why the engine needs to be rebuilt e.g. blowing 
smoke out of the exhaust, engine knocks etc. 

2. Research should relate to the statement of intent.  The relevance of this 
research should be clearly stated and justified. It is expected that research 
would include measurements of engine components and research into 
replacement parts or machining. 

3. Design modifications should be evident and therefore it would be reasonable 
to expect that the candidate has included research on alternative 
components/parts and processes. 

4. The folio is the only means of communicating with the examiner the work you 
have done to reach the final product.  ESPECIALLY in Automotive you must 
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show the procedures that are part of the project. Without a folio the examiner 
is unable to verify the work carried out. 

5. In automotive technology, workshop drawings are encouraged, e.g. where 
special tools need to be constructed, although the quality of the drawings may 
vary.  It is essential that correct sequencing be apparent in the folio.  This can 
be by the presentation of flow charts or reference to the record of procedures 
in the folio. Most Automotive students will adequately use sketch drawings as 
an effective means of communication. 

6. If using specialised tools or equipment, state in the folio the correct name of 
the tool and the measurements and/or readings, e.g. tension wrench set at 
135Nm. 

7. In Automotive make sure you measure everything. If you are doing any work 
with a motor, e.g. measure piston rings and relate to a workshop manual - this 
will have acceptable tolerances. 

8. Get a mechanic to check and maybe certify that the motor is seized, not 
working or beyond economical repair before you start. This gives the examiner 
a clear guideline as to where you’re starting from. One student stamped his 
initials into the block before he started because when he had finished, he had 
done such a good job of the restoration work that the engine could have been 
a totally different one except for the initials. 

9. Design is the sequencing of events that you will follow. 

10. Make sure the project is really an automotive project; a trailer is more a metal 
and engineering project. 

11. Safety must be incorporated in the project design and construction. Check 
that engines are well supported when worked on and that safety jacks are in 
place when working under a vehicle. A number of automotive projects will 
have work done on them at home, ensure that safety clothing and equipment 
is still being used. 

Electronics Technologies  
1. Do not allow students to make a project of more than 32 volts unless they can 

get it certified and can work in class with their project connected to less than 
32 volts. 

2. Students find it difficult to design circuits. They generally copy a given design. 
Better projects generally link circuit boards together or do minor modifications 
to existing plans.  

3. Do not try to fool the markers, very few people can design a circuit to perform 
a function unless it is very simple. 

4. High band students make their own circuit boards using photo etching and 
ammonium persulphate. Lower band students buy commercially prepared 
circuit boards unless they are very complicated.  

5. The quality of the housing/casing in its shape, accuracy of cutting holes, 
component layout and positioning of components tends to separate the 
quality of projects. 
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6. The quality of soldering, such as the amount and accuracy of solder, use of 
heat shrink, cable ties etc, distinguishes between projects with similar electronic 
components. 

7. If a project does not work, credit is given for the components that are 
completed, i.e. for the soldering on a circuit board, electrical components in 
the correct position in a circuit board, making of a casing etc. 

8. During the manufacture of their project students should have made 
progressive checks on the working of sections as they are completed. These 
checks and testing procedures should be recorded in the folio, so if the project 
does not work, certain parts have a record that they do/did work. 

9. Be aware of the time involved in planning and designing a link between circuit 
boards as against using a kit construction project.  

10. A photographic record of work completed is advisable as some parts of the 
project might not be accessible to the markers. 

11. It is advisable to have the project casing easily removable for marking, so all 
completed work is visible. This helps the markers and can reduce the risk of any 
damage to the project. 

12. Include any test specimens or records of tests done under construction of the 
projects, i.e. checking the tolerances of components before they are placed in 
the circuit board. 

13. Some poorer projects look good but are only an assembly of a kit project and 
do not require a lot of skills. 

Graphics Technologies  
1. A difficult part of marking Graphics candidates is often separating the folio 

from the project. Ensure that the examination criteria regarding the folio and 
design are applied. 

2. The folio is the only means of communicating with the examiner the work the 
candidate has done to reach the final project. Therefore it would be 
reasonable to find an array of related information in the folio, including 
sketches of drawings, clippings, photographs, colour choices, experimentation 
of various media to be employed, even design layouts for the actual 
presentation. 

3. Evolution in design should be evident. Candidates should clearly show a 
progression from ideas to concepts to final drawing. 

4. OH&S issues can be incorporated through ergonomics, anthropometric sizes, 
lighting, ventilation issues or height/size regulations e.g. balcony design. 

5. Models do have their place in Graphics Technologies, but not at the expense 
of drawings. They should enhance the drawings but not be the overall focus.  

6. Something to remember about graphics is that it isn't just architectural or 
engineering drawing. Some students are pushing the boundaries and 
beginning to challenge the way we think. We have had comic books, 
advertising posters, photographic images and, even a child's story book. 

7. The markers will mark the graphics, not a particularly good story line. If the 
quality of graphics work is not there then the project will score poorly.  
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8. Some graphics students may actually present projects that could be classified 
as a multimedia project, but because they are graphics students the project is 
marked against the graphics course content. This may cost them marks. In the 
same way that a model can be used to enhance a graphics project, some 
multimedia can do the same but should not become the focus of the major 
project. 

Metal and Engineering Technologies  
1. If you are going to paint or powdercoat your project make sure you have 

some ‘before’ photos to show off your welding/joining skills. No photos may 
mean you have something to hide! 

2. Any specialised jigs needed to keep your frame square during welding should 
be included for the markers. 

3. Trailers should be registered, even those intended for ‘farm use’ only. 

Multimedia Technologies  
1. Multimedia is any combination of two or more of graphics, sound, video and 

audio files. 

2. Check that each marker can view your project independently. Each marker 
will want to arrive at their own mark for your work without distractions. 

3. Ensure that your project will open on the given computer. 

4. Ensure that any additional AV devices that are used as part of the presentation 
of a candidate’s project are fully operational and that it will be available for 
the duration of the entire marking period. 

Timber Products and Furniture Technologies 
1. Make sure you use an appropriate finish for the intended use of the furniture, 

don’t use an interior finish on an exterior project. 

2. Evaluation of the major project: The evaluation of the major project is usually 
found at the end of the major project however there should also be ongoing 
evaluation of the project through the development of the folio.  This can often 
take the form of problem solving techniques and methods of construction that 
vary from the original plan. The final evaluation of an item of furniture would be 
more impressive if provided by a professional cabinetmaker rather than the 
student’s friends. 

3. Ongoing evaluation should be evident and can manifest itself in a variety of 
ways.  Changes in design, construction methods or problem solving are all 
evidence of ongoing evaluation. For example, the development of process to 
laminate or steam bend timber often requires a number of changes before 
success is achieved.  

4. Research should relate to the project being undertaken. Types of timbers and 
finishes, joints construction, lamination and bending techniques are some of 
the areas of research that relate to furniture construction.  The relevance of this 
research should be clearly stated and justified. The collection of pamphlets 
and other unexplained research will be ignored.  It is expected that the 
research should relate to the project that is defined in the statement of intent. 

 


