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[bookmark: _Toc25226866][bookmark: _Toc37751633]Unit overview
In this unit, students are to complete a series of freehand and instrument drawings that will provide them with the skills and knowledge required to complete an individual design task. 
This unit is designed to provide foundational skills and understanding of drawing conventions and instrument drawings. 
The student workbook will introduce them to the Graphics industry, the techniques behind design and the application of design within our society. The completion of the workbook, with assistance from the teacher, will develop students’ skills to enable them to work independently and proficiently in the creation of applied geometry.
[bookmark: _Toc25226867]Assignment overview
Students will work individually to complete all the drawing tasks as directed by the teacher. The successful completion of all these sheets will form the basis of a drawing portfolio that students can use as a reference guide and record of learning. 
The final task will be to design, draw and render a logo that represents their name, school or sporting club using freehand and instrument drawing skills.


[bookmark: _Toc25226868][bookmark: _Toc37751634]Unit requirements
Materials
Students should be provided with the necessary drawing sheets for their portfolio.
Resources
Students should have access to classroom materials including:
All tools and equipment in the Graphics Room
Additional equipment such as laptops for research and development
[bookmark: _Toc25226869]Processes and expectations
By completing this booklet and accompanying tasks students will be expected to:
Demonstrate their knowledge of graphics and its application in society
Demonstrate creativity and communication skills through freehand sketching and drawings
Competently and accurately use a range of drawing tools to produce set drawings
Use a diverse range of drawing techniques to create a final logo


[bookmark: _Toc25226688][bookmark: _Toc25226870][bookmark: _Toc37751635]Glossary
Throughout this term, complete the glossary in the space below.
	Glossary term
	Definition

	Aboriginal and Torres Strait Islander Peoples
	Aboriginal Peoples are the first peoples of Australia and are represented by over 250 language groups, each associated with a particular Country or territory.
Torres Strait Islander Peoples are represented by five major island groups, and are associated with island territories to the north of Australia’s Cape York which were annexed by Queensland in 1879.
An Aboriginal and/or Torres Strait Islander person is someone who:
is of Aboriginal and/or Torres Strait Islander descent
identifies as an Aboriginal person and/or Torres Strait Islander person, and
is accepted as such by the Aboriginal and/or Torres Strait Islander community(ies) in which they live.

	AS 1100 technical drawing
	This is the Australian standard for technical drawing. It defines the general principles for technical drawing including both architectural and mechanical designs

	Copyright
	The protection provided to the creators of original works that offers a legal framework for the control and reproduction or transmission of their creations. Copyright protects written works, computer programs and artistic works such as: architecture, broadcasts, computer programs, drawings, films, music, paintings, photographs, sound recordings and videos.

	Designed solution
	A product, service or environment that has been created for a specific purpose or intention as a result of design thinking, and design and production processes.

	Designing
	The development of a solution to an identified need or opportunity. Designing involves research and investigation with consideration of human, technical and environmental factors, available resources and time frames. Designs should be tested and evaluated against predetermined criteria.

	Emerging technologies
	New technologies that are still immature or will be developed over the next five to ten years, which may deliver significant value and substantially alter the business and social environment.

	Graphical representation
	A technique used to communicate ideas and plans, for example sketching, drawing, modelling, technical drawing and computer-aided design (CAD).

	Isometric drawings
	Isometric drawings are a type of pictorial drawing. Isometric projection uses vertical lines and lines drawn usually at a 30° angle to the horizontal.
[image: ] [image: ]

	Oblique drawings
	Oblique drawings are a type of pictorial drawing. In an oblique drawing the front view is drawn at true size, and the receding surfaces are generally drawn at a 45° angle to produce a 3D form. In oblique drawings circular features can be drawn as true circles on the front face. There are two main types of oblique drawing:
cavalier projection: the object is drawn at full scale
cabinet projection: the object’s receding axis is draw at half scale. 
[image: ]

	Orthogonal drawing
	Orthogonal drawings are produced by drawing 2D images of each side of a three-dimensional object that work together to give an accurate overall representation of an object. Orthogonal drawings usually consist of a front, top and a side view. In Australia, orthogonal drawings are generated using the third- angle projection technique for layout of the views. Orthogonal drawings may include cabinet, engineering and workshop drawings.
[image: ]

	Personal protective equipment (PPE)
	Equipment used or worn by a person to minimise risk to the person’s health or safety, for example apron, ear muffs, face shield, gloves, goggles, hard hat.

	Perspective drawing
	Perspective drawings are the most realistic of the pictorial drawing techniques. Perspective drawing is a technique used to represent three-dimensional images on a flat surface. A characteristic feature of perspective drawings is that objects appear bigger the closer they are. Perspective drawings are commonly drawn in one, two or three-point perspective. [image: ]

	Rendering
	Rendering is the process of creating realistic images by adding colour, shading and texturing to an image. Renderings can be generated using hand techniques or by using software.
[image: ][image: ]

	Scale
	A relationship between a representational image or model and the actual size of an object. Reduction or enlargement scales are often used to make images and objects more manageable to draw or represent. Common scales used in graphics are 5:1, 2:1, 1:1, 1:2, 1:5, 1:10, 1:50, 1:100, 1:200, 1:500, 1:1000.

	Visualise
	The presentation of data or information through pictures or graphics to help the intended audience understand its significance.

	Work health and safety (WHS)
	The identification of risks and the management of those risks in a workplace. WHS is concerned with the safety, health and welfare of people in the workplace. The Work Health and Safety Act 2011 (the WHS Act) provides a framework to protect the health, safety and welfare of all workers at work.


Graphics Technology Years 7-10 © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2019


[bookmark: _Toc25226689][bookmark: _Toc25226871][bookmark: _Toc37751636]Graphics industry and professions
[bookmark: _Toc25226872]What are graphics technologies?
Graphics technologies is a huge industry, one of the largest in the world.
In the space below, list areas within the graphics industry:
Teacher note – suggested solution provided
	Electronic and traditional printing
Publishing packaging 
Digital imaging
Computer graphics
Website development
Digital photography 
Printable electronics 
Architecture and drafting


[bookmark: _Toc25226873] Where can graphics technologies take me?
In the space below, list what type of jobs or project that would utilise graphical skills and knowledge:
Teacher note – suggested solution provided
	Architect
Design manager
Draftsperson
Games
Posters and billboards
Websites
Video and animation
Books and publications (flyers and brochures)
Logos and branding
Interior designer
Urban planner




Task
Research a career in Graphical Technologies and prepare a one page report with the following information:
Name of career
Educational requirements or training required to enter this career
What places or institutions offer this training
Examples of the type of work they produce
A description of the types of skills and technologies that they use in their job


[bookmark: _Toc25226690][bookmark: _Toc25226874][bookmark: _Toc37751637]Indigenous perspective and influence 
Below are two quotes from indigenous designer Alison Page. She has been a major advocate for indigenous women in design and graphics related fields.
[image: ]
© Alison Page

"Every tree, rock and river in Australia has a story of its creation and these new built environments must be seen as an extension of these concepts." archive.maas.museum/designersatwork/about5a25.html?ID=9

“If you look at traditional Aboriginal objects – like a boomerang or wumura – they are objects of sophisticated function; great beauty; are inherently sustainable; and also contain a spiritual layer, which is usually carved or painted onto it. This is what informs our practice today. To match the intent and talent of our ancestral designers is what we strive for. This is design from an Aboriginal perspective.” – Alison Page cusp-design.com/designer/alison-page/ 


Designing into the next decade
Watch Alison Page – CUSP: Designing into the Next Decade (duration 5:14) and answer the following questions in the space below.
What are the major influences on Alison’s designs?
	


How does she exhibit her heritage through her work?
	


What processes does she use to record and communicate her designs when creating her work?
	


How could you use influences in your life to communicate ideas?
	




What are some of the ways that you could record your ideas or gather images to inspire you? 
	


Use the quotes and video for a discussion on how cultural influences can impact on graphical design.
	





[bookmark: _Toc25226691][bookmark: _Toc25226875][bookmark: _Toc37751638]Identification of graphical technologies instruments and uses
Complete the table below by naming and describing the function of the equipment pictured.
Teacher note – suggested solution provided
	Equipment
	Function
	Picture

	Drawing board
	A large flat board on which paper may be spread for artists or designers to work on. They can either be timber or a commercial board.
	[image: ][image: ]

	T square
	T-Squares are used to draw horizontal or vertical lines. A T-Square is normally used with a drawing board, set squares and clips. It must be pushed firmly against the edge of the drawing board when it is being used
	[image: ]

	Set squares
	Set Squares are used to draw accurate angles. The most common are 45 and 60/30 degrees. When using set squares they should always be used along with a T-Square. The Set-square rests on the straight edge of the T- Square and this ensures when the angle is drawn that it is accurate.
	[image: ]

	Protractor
	A protractor is used to measure angles. A typical protractor is a semi- circular piece of plastic with 180 degrees printed around its curve. This piece of equipment is used in graphics for constructing accurate angles in drawings.
	[image: ][image: ]

	Ruler
	A ruler is possibly one of the most important pieces of drawing equipment. Rulers should only be used to measure distances with lines being drawn with T-Squares and Set Squares.	 
	[image: ]

	Compass
	A compass allows the drawing of small and large circles. It also used for finding axis point, bisecting lines and creating arcs.	
	[image: ]

	Divider
	A divider used for measuring, transferring distances or marking off distances in a quick and accurate method. They are like a compass but with two sharp points for accurate marking and transferring of measurements.
	[image: ]

	Eraser
	A soft rubber used to clear smudges or unwanted lines from a drawing.
	[image: ]

	Pencils
	Drawing Pencils are a basic requirement of any graphics course. You need a number of them ranging from 2B to 2H. These letters refer to the hardness of the pencil lead. When sketching, a soft lead such as 2B can be used to produce quick drawings and shading. On the other hand, when drawing precisely a 2H or even a harder pencil such as a 4H may be used for the initial layout work.
This type of pencil keeps its sharp point for longer and produces very fine and lighter weight lines.
	[image: ]

	Masking tape or board clips
	Masking Tape or Board Clips are used to hold the drawing paper in position. They simply clip on to the board holding the paper firmly against the drawing board
	[image: ]

	Circle and ellipse templates
	Circle templates are plastic with a number of accurate circles cut out. They are used to draw circles of set diameters/sizes and are particularly useful if the circle is small. Small circles are difficult to draw using a traditional compass because the compass can easily slip on the paper. Ellipse templates are similar to circle templates and these are useful for drawing ellipse / oval shapes accurately.
	[image: ]

	Pencil sharpener
	Pencil sharpeners are essential for sharpening pencils. Accurate drawings cannot be produced unless the pencils are sharp. However, when shading a blunt pencil is sometimes useful.
	[image: ]

	Erasing shield
	A thin metal plate with holes of varying sizes and shapes. This allows for erasing of lines in a confined area with no impact on other drawing lines.
	[image: ]





[bookmark: _Toc25226692][bookmark: _Toc25226876][bookmark: _Toc37751639]What are the risks in graphics technology?
In graphics technology, we use a range of tools in a range of settings.
Use the risk matrix chart to identify four possible risks in the graphics room and complete the table below.
	Empty cell
	Very likely
	Likely
	Unlikely
	Highly unlikely

	Fatality
	High
	High
	High
	Medium

	Major injury
	High
	High
	Medium
	Medium

	Minor injury
	High
	Medium
	Medium
	Low

	Negligible injury
	Medium
	Medium
	Low
	Low



	Identified risk
	Risk rating
	Control measures
	Revised risk rating

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	





[bookmark: _Toc25226693][bookmark: _Toc25226877][bookmark: _Toc37751640]Freehand drawing
Complete the exercises below in the space provided.
Starting at the top try to draw the neatest arcs possible by connecting each dot and rotating your wrist.
[image: ]
Without the aid of a ruler, try to reproduce each of the hatching lines in the space below. Try and keep them parallel. [image: ]

In the space below, draw each of the shapes as accurately as you can. As an extension, see if you can make them 3 dimensional (3D).
[image: ]
[bookmark: _Toc25226878]

Freehand drawing – extension
Follow the exercises below to draw a cube in an oblique and isometric view. As an extension you can try to render the shape pretending and give it a shadow.
1. Using the starting point on the right, draw a cube in an oblique perspective (45 degrees)
[image: ]
1. Using the starting point on the right, draw a cube in an isometric perspective (30 degrees).
 [image: ]
Freehand draw and render a pair of dice in the space below.



[bookmark: _Toc25226879]Freehand drawing – extension 2
Draw the car in 2 dimensions and 3 dimensions in the space below.
 [image: ]

    

[image: ]
[image: ]




[bookmark: _Toc25226694][bookmark: _Toc25226880][bookmark: _Toc37751641]Rendering and light source
[image: ]
In the boxes below start the lines in each around 5 mm apart and slowly close them to ½mm apart by the last box (as demonstrated above). This will show a graduation in tone from light to dark. Use your 45º set square to draw the lines.
Graduation from light to dark
Vertical lines – straight up and down 
Hatching – single lines at 45º
Cross hatching – 45º lines crossing over each other 
Squiggles – freehand

[image: ]


In the space below, create a 3D shape and shadow effect on each of the geometric faces given. An example is shown below.
[image: ]


[bookmark: _Toc25226881]Rendering and light source – extension
Create a series of tonal ranges (light to dark) using different colours in the boxes below, where 1 is the darkest and three is the lightest. 
[image: ]

Using the tonal ranges that you created above, shade the geometric shapes below to show different light sources on their surfaces. [image: ] 
| NSW Department of Education
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[bookmark: _Toc25226695][bookmark: _Toc25226882][bookmark: _Toc37751642]Instrument drawing – lettering and measuring 
Lettering and measuring accurately in graphics is essential.
Graphics work to AS1100 standards. Everything must be accurate and uniform. 
Complete the lettering practice sheet below, by replicating each letter and words underneath the example given. 
[image: ]

Use your ruler and dividers to accurately measure and record all the values in the spaces provided.
[image: ]
[bookmark: _Toc25226883][bookmark: _Toc37751643]Instrument drawing – true lengths of inclined lines
The true length of inclined lines cannot be accurately measured unless it is parallel to the reference line. So how do you find the true length of the line marked xy?
[image: ]

1. Set your compass to the length of xy and scribe an arc upwards, creating an arc that coincides with a horizontal line coming from x. Mark this as y1. 
1. Transfer a line up from y1 to y1’ (which is horizontally in line with y’)
1. You can now measure the length of the line x’y1’ off the front view which will give you the true length of line xy (You can also see that using this method we can also assess the true angle of the line, which in this case is 19° to the horizontal.)

You could have done this the other way around by starting with x’y’ and transcribing an arc down from y’ to a point horizontally in line x’. You could call this point y2’. Then from this point, you would draw a line straight down to a point horizontally in line with y. This would become y2 and you can now measure the length between x and y2 to find out the true length. 
Do these steps on the diagram above and check to see that your line xy2 is the same length as x’y1’.


True length of a line exercise
Complete the exercises below to establish the true length of the inclined lines shown and record the lengths in the table below.
[image: ]
Teacher note – suggested solution provided
	Line 1
	Line 2
	Line 3
	Line 4

	51mm
	37.5mm
	55mm
	44mm


[bookmark: _Toc25226696][bookmark: _Toc25226884][bookmark: _Toc37751644]Instrument drawing – set squares 
In this exercise, we learn to use our drawing board, T-Squares and our set-squares to draw accurate and clean lines. 
In the space below, use your T-Square and set-squares to draw a series of equally spaced horizontal and vertical lines.
[image: ]
In the shapes below, use your T-Square and set-squares to hatch the boxes in opposite directions to 30⁰, 45⁰ and 60⁰. Then hatch the cube to the right using wider and narrower hatch lines to show the direction of light on the faces.
 [image: ]
Using your graphics instruments, re-create the shapes and lines on the left in the space on the right.
[image: ]
[image: ]


[bookmark: _Toc25226885]Instrument drawing – set squares – extension
Use your drawing instruments to create your own design below.


[bookmark: _Toc25226697][bookmark: _Toc25226886][bookmark: _Toc37751645]Instrument drawing – drawing conventions 
On a blank sheet of A4 paper, draw a border and title bar as shown below.
Layouts for drawing sheets  
[bookmark: _Toc25226887][image: ]
Once you have set-up your page, complete the task on the next page with your graphics instruments and hand it to your teacher.


[bookmark: _Toc25226888]Line conventions
Linework in graphics technology has to be consistent and to a standard. Make sure that you apply these in your task.
On all technical drawings, different types of lines are used to convey different information. They will include the following:
guide and construction lines
visible outline
hidden outline
centre line
dimension line
projection line
	1. Guide and construction lines are very light so that they can be rubbed out after the final outline is applied.
	[image: ]

	2. Visible outline or detail lines are heavier so that they stand out. They show the final detail that is to be shown.
	[image: ]

	3. Hidden outline or detail are dashes approximately 4mm long with a 1-2mm space between them. They show that parts of an object are hidden when viewing it from a particular direction.
	[image: ]

	4. Centre line is a longer line broken by short strokes and indicating the middle of, or centre of symmetrical objects.
	[image: ]

	5. Dimension lines are light lines with arrow heads on either end to indicate the exact positions from where the measurement is taken.
	[image: ]

	6. Projection lines are a light line used to project a dimension line away from the outline of an object. When using these you must ensure they do not touch the outline of the object.

	[image: ]


Using the drawing sheet and title block you have just completed, create a line conventions poster that conveys the information above and could be put on display in the classroom. 


[bookmark: _Toc37751646][bookmark: _Toc25226889]Instrument drawing – set squares and compasses 
Complete the practice line drawing below using the starting point provided. 
Produce the final drawing on a Blank A4 Page. As an extension, use coloured pencils to colour and render your drawing or even add a light source to create a shadow. Practise on the coloured sample below before completing on your drawing sheet. 
 [image: ][image: ]

In the space below, complete the following pattern exercises using your graphics instruments.
[image: ]
[image: ]


[bookmark: _Toc25226890]Set squares and compass exercise – extension
In the space below combine your set square and compass skills to create your own pattern.


[bookmark: _Toc25226698][bookmark: _Toc25226891][bookmark: _Toc37751647]Instrument drawing – ellipse construction methods
Construction ellipses using the intersecting line method. Your teacher will demonstrate this method as a flat 2D and Isometric view. Make notes on the images below as you go.
[image: ]
[image: ]
Complete the two ellipse drawings from the previous page in the boxes below.
[image: ]


[bookmark: _Toc25226699][bookmark: _Toc25226892][bookmark: _Toc37751648]Instrument drawing – tangential arcs and geometric shapes
Complete the following exercises on drawing sheets set out as per the drawing conventions found on pages 31 and 32.
You may complete more than one drawing on a page.
	Method
	Diagram

	To bisect any straight line.
Set the compass greater than the distance of AB. From A and B scribe arcs above and below AB. Where they intersect, label them D and C.
Draw a line between D and C, where it intersects AB, this is now a perpendicular bisecting line.
	[image: ]

	Bisecting an arc
Any portion of a circle is known as an arc. To bisect an arc you set your compass from F to the point of origin of the arc. Scribe intersecting points on both sides of the arc from E and F, label these G and H. Use a ruler to bisect the arc from these points at J.
	[image: ]

	Drawing an equilateral triangle
To draw an equilateral triangle, determine the length of one side and set your compass to this length. From points L and M, scribe an arc across the top. Where the arcs intersect, label this N. Use your ruler to complete the triangle.
	[image: ]

	Hexagon
Construction of a regular hexagon in any given circle. Set the compass to the desired radius and scribe a circle. Select any point on the circumference of the circle and bisect the edge using the compass. Mark off in both directions to ensure accuracy. Join the six points to complete your hexagon.
	[image: ]

	Hexagon with a given side
Set the compass to the length of the line BC, then create two bisecting arcs upwards to find A.
From a scribe a circle. Then by working from either B or C, scribe intersecting lines around the circle to give the points to construct your hexagon.
	[image: ]

	Pentagon
Using your compass, bisect a and b, draw a perpendicular line and mark the bisection C. Draw a perpendicular line from B, set the compass to equal BC and mark the perpendicular line at D.
Extend a line from a through D.
From D, scribe an arc the same distance as BC. The intersection between this arc and the line ad should be marked as E.
Set the compass radius to the distance AE. Then scribe an arc from A and B.
The intersections of theses arcs should be labelled H and F.
Set the compass to the distance of AB and scribe an arc from A. The intersection of these two arcs should be marked G.
Join the intersections to make your Pentagon.
	[image: ]

	Radius and Tangents
Mark out three vertical lines at 24mm across a horizontal line.
Using your compass draw two circles R12 at the intersection of the outside vertical lines and horizon line.
Set your compass to R6 and draw two more circles under R12 with the edges of the circumference touching.
Expand your compass and draw an arc from the centre line across the two tangents of the R12 circles.
Complete the picture as shown. Extension: Colour render and add shading to make the doorknob look more realistic.
	[image: ]





[bookmark: _Toc25226700][bookmark: _Toc25226893][bookmark: _Toc37751649]Design challenge 
Using your freehand and instrument drawing skills you are to design a logo to represent one of the following options:
your initials 
a sporting team or club 
your school
To complete the challenge you need to complete the next three pages of the workbook.
You will be assessed on your drawing quality and technique in the following areas:
Design Ideas: Demonstration of a range of freehand drawings with annotations that show sequential development and communication of ideas. 
Chosen Idea: Development of a selected idea that includes a number of drawings with annotations explaining and justifying the choice. The drawings should include a range of instrument drawing techniques and experimentation with tones, shade and render.
Final Design: Presentation of final design on A4 Paper. Drawings should be accurate and follow AS1100. The final presentation should include: 
Range of freehand drawing
Rendering
Shading
At least two instrument drawing techniques
Evaluation: A comprehensive evaluation of the design that includes documented changes, justification for the chosen solution and evaluation of the techniques used.


[bookmark: _Toc25226895]Design ideas
In the space below, sketch and develop your design ideas for your logo based on the marking criteria discussed with your teacher.


[bookmark: _Toc25226896]Chosen idea
In the space below, show the development of your chosen idea ensuring that you refer back to your marking criteria for requirements.


[bookmark: _Toc25226897]Evaluation
Answer the following questions in the space provided.
1. What were the main challenges/difficulties you experienced in the development of your project?
	



1. Describe and justify the different graphics techniques that you incorporated into your design.
	



1. Explain how successful you feel your final design was. 
	



1. Explain and justify any changes you would make if you did the challenge again.
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3. Using your new skills, freehand draw and render a pair of dice in the space below.
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Using the above exercise as a motivator, use your skills to try and create a 3D shape and shadow effect
on each of the geometric faces given. An example is shown below.
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Construction ellipses using the intersecting line method. Your teacher demonstrate this method as a flat 2D
and Isometric view. Make notes on the images below as you go.
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