
Level 2 Design and Visual Communication Study Guide. Sketching.
© ESA Publications (NZ) Ltd, 2012. For individual student use only. No other use permitted. 

Sketching
Extension material for Level 2 Design and Visual Communication Study Guide  (pages 47-56)

ISBN 978-1-927194-15-7

For individual student use only. No other use permitted.

© ESA Publications (NZ) Ltd, 2012

Sketching
NCEA Level 2 Design and Visual Communication material covered in this weblet involves 
the study of the basics of sketching, and as a tool for the generation of ideas that occurs 
in the internal standards. It should be seen as underpinning the work In the Level 2 Study 
Guide. It will give you an understanding of:
• basics
• crating
• thick-thin line sketching
• showing the inside
• detail sketches
• sequential sketches
• construction sketches
• drawing systems.
• sketching in orthographic; dimensioning
• 3-D sketches
• oblique – cavalier and cabinet
• isometric
• dimetric/trimetric
• planometric
• perspective sketching; 1-point perspective; 2-point perspective
• perspective spacing
• the appropriate view.

Basics
A construction line is a very light line used to build up a sketch or drawing. An old adage 
is that construction should be so light that looking at a page from a standing position, you 
should only see a blank page.

Lining in takes place when the sketch or drawing has been constructed. The basic difference 
between these two types of line is, fi rstly, their weight (i.e. density) and, secondly, the 
appearance of the lines at the corners.



Sketching 2

Level 2 Design and Visual Communication Study Guide. Sketching.
© ESA Publications (NZ) Ltd, 2012. For individual student use only. No other use permitted. 

Fig. 1: Constructing a 2-D sketch – the basics steps

Start with a vertical
line and mark in the
height.

Put in two lines, at
angles of 30
degrees, and
measure off the
length of the sides
along the axes. To
get 30 degrees,
divide a right angle
into three by eye.

Put in the other
verticals and the
other 30-degree
lines.

Line in.

30 30
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Fig. 2: Constructing a 3-D sketch (isometric) – the basics steps

It is not necessary to erase construction lines – in some cases, you will be penalised by an assessor 
if you do erase construction lines, as it will not be clear how the drawing was constructed.

In graphics, communication of an idea is paramount, rather than the artistic nature of 
sketches and the feelings they evoke. Artistic nature and feelings can be achieved by 
a competent sketcher with practice.
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Remember in sketching:
• Learn to look at what you are drawing or what you have drawn – stand back to get an overview.
• Learn from others – look and ask questions.
• You may need several attempts at an object to get it right – learn by doing.
• Your best teacher is yourself – no one else is going to be able to do it for you.

Crating of objects
Using construction lines it is possible to crate (put a box around) any object in 2-D or 3-D. 
The nature of the world we live in provides us with the opportunity to break everything down 
into basic geometric shapes. This applies from the simplest part of nature to the most complex 
man-made object. The basic shapes that we need are squares, rectangles and triangles. From 
these we can derive circles, ellipses, cubes, prisms, pyramids and cylinders.

In all these geometric shapes and for even more complex shapes you can:
1. Sketch up the basic shapes and proportion.
2. Insert any additional construction points like centre lines.
3. Draw your shapes with an even fl uid line or curve.

apex

Fig. 3: Basic crating
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4a                                              4b

4c                                                 4d

Fig. 4: Crating examples

Circles
Circles are easily drawn inside squares:
1. Sketch the square with the side the same size as the diameter of the required circle.
2. Mark where the circle will touch the four sides.
3. Draw diagonals across the square. Mark on them points about two-thirds of the way from 

the centre to each of the corners.
4. Quadrant by quadrant, draw a smooth curve through the marks, keeping your eye on the 

next mark rather than on your pencil!
Sketching is about communication but it also requires confi dence in one’s own ability and 
practice of the basic techniques. When sketching objects, mentally consider the ratios of 
‘length to width’ and ‘length to height’ and apportion spaces as necessary. This will ensure 
that the proportions are maintained.

Crating provides proportion, which allows you to present better-looking sketches.
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Showing the internal details of an object
You can show internal details by using:
• hidden detail lines
• a cut-away view
• a section view
• an exploded view.

Hidden detail lines and cut-away view
If an object is simple, the inside can be shown by means of hidden detail lines on the 
orthographic drawings. But in complicated objects, the amount of hidden detail can cause 
confusion. To avoid this, a cut-away view is drawn. This shows internal details. Part is cut 
away or removed to allow the inside to be seen.

Fig. 5: Cut-away view

Section view
Imagine an object has been cut through and a part removed to show internal detail. The 
surface created by the imaginary cut is called the cutting plane – the part of the object that 
remains is the section. Section views can be done on both 2-D and 3-D sketches.

Fig. 6: Section view and detail
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Generally, in orthographic projections, section views replace excessive hidden detail.
• Anything touching the imaginary cutting plane is hatched with 45-degree lines, spaced 

4 mm apart.
• To avoid confusion where two surfaces meet, the lines are drawn in the opposite 

direction.
• There are some exceptions – shafts, ribs, webs and spokes are not hatched, as they would 

then appear solid. Bolts, nuts and other fasteners are never sectioned but shown in full 
outline.

 

Fig. 7: Sectional orthographic view showing cutting plane

Note that the plan has the cutting plane shown on it with large arrows and labelled ‘AA’. The 
section AA is hatched but not the hole, as it does not touch the cutting plane. The RHE shows 
hidden detail and a centreline. A 3-D view is included for clarity.

Exploded view
All the interior components can be laid out, but to show how to assemble them in the correct 
order an exploded sketch is needed. The parts are pulled apart along axial lines and are 
sketched in the same order as they fi t together.
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Fig. 8: Exploded views

Detail sketches
It is often useful to enlarge part of a drawing to show more detail. This can be done using 
a frame and an arrow. It is possible to undertake this in 2-D or 3-D forms. You should not 
include too many of these as your sketching will become cluttered and you won’t see the 
object for the details. The hardest part is to determine what is to be enlarged and for what 
reason. Think about the following to assist in the decision.

• Does the detail improve understanding of shape or function?
• Will an enlarged view enhance clarity?
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Fig. 9: Example of detail views

In Fig. 9 the frame helps to focus attention on the detail but shows the context in the 
background.
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Fig. 10: Sketching examples
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Fig. 11: Sketching examples
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Construction details
You must be able to demonstrate an ability to show construction details for a design.

Example
In the case of a wooden box, there could be various joining methods. Sketches don’t need 
to be of the whole box, just the detail, e.g. the joint or how the lid fi ts – is it hinged or 
sliding, or is it in two parts? Any decoration features, such as inlay, marquetry, carving, 
added feet or handle, must then be considered.

Fig. 12: Sketches for a wooden box
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Sequential diagrams
‘A picture tells a thousand words.’

Often it’s much clearer to use a number of pictures or diagrams in sequence than to write 
paragraphs. Sequential diagrams are used to explain how to use a product or explain an 
operation such as assembly of a kit, especially in DIY manuals. Aim to let the picture tell the 
story. Try to keep written instructions to a minimum.

Fig. 13: Sequential diagrams

Drawing systems using sketching

Sketching in orthographic
Sketching in orthographic provides the viewer with details and information that are not 
always evident in a pictorial. An elevation or plan provides details that potentially show a real 
relationship between parts. Part views also provide the opportunity to show details that can 
clarify and explain.

Formally drawn orthographic drawings contain the information needed to produce the object 
being drawn, and hence are sometimes known as working drawings.

Sketched orthographic drawings, on the other hand, provide us with information during the 
design process and although they have the ability to act as working drawings they should not 
be considered as such. The rules for formal orthographic projection still apply, even though 
the work is sketched freehand. In a multi-view orthographic projection (one with a plan, 
elevation and either one or two end elevations) two assumptions are made:
• The views are at right angles to each other.
• The views are in line with each other, so that features on one view can be directly 

projected to the adjacent view.

Sometimes two views, a plan and an elevation, are suffi cient to fully describe the object. 
Generally, however, three views are used and occasionally four (the latter shows both the 
RHE and LHE, especially when they are different).

In making an orthographic sketch, think about the layout of the three views. The views should 
not touch each other, but should have approximately the same space between the elevation 
and end elevation and the plan and elevation. Sketch the layout by taking the maximum size 
for each view and treating it as a rectangle.

1. Start with construction lines for the plan’s rectangle.
2. Project the lines down for the elevation’s rectangle on a base line.
3. Put in 45-degree lines on either side of the plan.
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4. Project lines horizontally from the plan to cross the 45-degree lines.
5. Project lines down vertically from these crosses to the base line.
6. Project across from the elevation to get the height of the end views.
7. Fill in detail on each view.

For orthographic views to convey all the information for manufacturing an object, certain 
conventions are followed:
• Views are labelled.
• All circles and circular holes have centrelines, as do cylinders. These are lines with a 10 

mm long dash, a 1–2 mm space and a 2 mm short dash. They extend beyond the circle 
about 5 mm.

• Hidden detail is shown by the use of lines, consisting of a 2 mm dash and a 1–2 mm 
space.

• Measurements are included.
• Reference lines are situated between the views and labelled H, V, 1 and 2 as appropriate. 

They have a 10 mm long dash, and two 2 mm short dashes.

A multi-view orthographic sketch is shown in Fig. 14.

Oblique view of the block
shown as an orthographic
sketch below.

1

3

2

6

LHE ELEVATION

PLAN

7

4

5

RHE

Fig. 14: Construction for a multi-view orthographic sketch with hidden detail, 
centre lines and construction lines
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Dimensioning sketches
Dimensioning is ‘adding measurements to sketches’. These should be added throughout the 
design process as you refi ne the conceptual sketches. It is important that you use the strict 
rules of dimensioning when applying the dimensions:
• Use the true ‘real life’ measurement, not the scaled-down measurement of the sketch.
• Leave a 1 mm gap between the projection line and the object.
• Dimension 10 mm or more away from the object, as otherwise the sketch will be too 

cluttered.
• Make sure the arrow on the dimension line touches the projection lines.
• Make the arrowheads as thin as possible. The width of the arrowhead should be one-third 

of the length of the arrowhead.
• Dimension in the same plane as the object.
• Put numbers on top of the dimension lines.
• Numbers are read from the right and/or bottom of the page.
• Omit the units on dimension lines, but put a note near the drawing indicating what the 

dimensions are (e.g. ‘Dimensions in mm’).

The rules are illustrated in Fig. 15.

2 mm
extension dimension line

20
standard arrowhead

unacceptable arrowheads

1 mm gap

leader gap

10 mm or more space
between dimension and object

40

alternative method
to arrowheads

Fig. 15: Dimensioning and arrowheads

In freehand sketching, it is still important to follow the dimension rules, although neatness is 
not so important.
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Fig. 16: Examples of dimensioning

Three-dimensional sketches
Sketches that show three dimensions (3-D) are called pictorial sketches, and include oblique, 
isometric, planometric, 1-point perspective and 2-point perspective.

planometricisometricoblique

Fig. 17: Oblique, isometric, planometric
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Oblique

An oblique view is easy to draw, but shows the greatest distortion of all 3-D 
sketches, because when looked at directly from the front, the sides are not 
visible, yet we sketch them as if they were. There are two types of oblique – 
cavalier and cabinet. When we see things in perspective they diminish as they 
get further away, but cavalier oblique takes no account of this and cabinet 
oblique only partly remedies it. In ‘the old days’, cabinet makers would 
draw their designs accurately in oblique, but customers complained that the 
designs were ugly and didn’t look right, so cabinetmakers decided to go back 
only half the distance, which made the drawings much more realistic. 

The only views possible are above the eye line and below the eye line. The front view is the 
actual or true view.

Example
To sketch a 30 mm cube in cavalier oblique:
1.  Start with the front face sketched, by direct measurement, and construct a square 

30 mm × 30 mm.
2.  Sketch lines back at an angle of 45 degrees. To get the 45-degree angle, divide a right 

angle in half by eye.
3. Put a mark 30 mm along the lower 45-degree line and raise a vertical.
4.  Construct the rest of the box and complete the crate, making sure your lines are either 

horizontal, vertical or at 45 degrees.
5. Line in.

Generally, if a drawing is in oblique it is assumed that it is cavalier oblique. Usually, an oblique 
drawing has lines at 45 degrees, but in fact any angle may be used. The predominant feature of 
oblique is that the front face is ‘square on’ and hence any detail on the front face is true.

45

1

1

1

1

1

0.5

Fig. 18: Differences between cavalier and cabinet oblique

The oblique view method is useful for objects that have a lot of detail on one side – that side 
can be positioned at the front. Curves or circles can easily be sketched; circles on other sides 
will appear as ellipses.

HHHelHel fpful hl hi tint

VVery long objects
aare better drawn 
iin cabinet oblique 
wwith the long side 
recrecrer edieding.ng.ggg
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Isometric
Isometric offers a more natural view of an object.

A cube drawn in isometric is at an angle to the viewer so that one edge is closest. The only 
views are of the top and the sides or of the bottom and the sides of the cube. The view still 
has some distortion, but far less than if it were in oblique.

Isometric does have the unfortunate effect of making the object appear bigger, but don’t be 
put off by this.

Example
To sketch a 30 mm cube in isometric
1. Start with a vertical line and mark in the height.
2.  Put in two lines, at angles of 30 degrees, and measure off the length of the sides along 

the axes. To get 30 degrees, divide a right angle into three by eye.
3. Put in the other verticals and the other 30-degree lines to complete the crate.
4. Line in.

No face has true measurements, because all faces are at an angle to the viewer, but a realistic 
impression of an object is given – for this reason, isometric is usually chosen for design sketching.

Fig. 19: Isometric

Dimetric/Trimetric
These are two other forms of axonometric drawing that are very similar to isometric. They 
can be used to show emphasis to one side or portion of a pictorial drawing. The difference 
between these forms of drawing is in the name. Isometric means equal measurement – all 
angles are the same. Dimetric means two measurements the same – two angles the same. 
Trimetric means three measurements are different – three angles are different.
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Fig. 20: Comparison drawing between isometric, dimetric and trimetric

Dimetric and trimetric are drawing forms that provide useful sketching tools. However, 
student drawing in these formats should label them as such to indicate that the sketch is not 
just a poor isometric.

The construction of dimetric and trimetric sketches is exactly the same as for isometric except 
for the angles. Remember to draw the crate fi rst.

Planometric
This view is especially useful for showing interiors of houses or rooms where the fl oor plan 
can be easily sketched and then can be projected upward as necessary. It is much faster than 
drawing in isometric, and looks as realistic. The top and bottom are true, so circles may be 
drawn with a compass. The only possible views are above the eye level and below the eye 
level. The view is more distorted than isometric and perspective, but less distorted than oblique.

Example
To construct a planometric view of a room:
1.  Start with the fl oor plan drawn at an angle of 30 and 60 degrees (as shown in Fig. 21) 

or 45 and 45 degrees.
2. Raise verticals to complete the crate.
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3.  If drawing with 30/60, use the same scale for the verticals as for the sides, but if drawing 
at 45 degrees, use ¾ of the scale for the verticals as otherwise it will look too big.

Plan 3D Planometric

3060

Fig. 21: Planometric view of a room

Perspective sketching
The only 3-D view that enables a sketched object to be seen realistically is perspective. This 
is the view given by looking through a glass window at an object and sketching on the glass 
exactly what is seen.

Three different types of view can be obtained in perspective:
1. When the object is above the HL (horizon line), the underside of the object is seen – this 

is called the worm’s eye view.
2. When the HL passes through the object, the street level view is seen. When small objects 

are drawn from the street level view, they appear odd because they are expected to be 
viewed from above, not from ‘their’ level.

3. When the object is below the HL we see the top of the object, often called the bird’s eye 
view.
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VP1 VP2HL

Fig. 22: Three different types of view in 2-point perspective

1-point perspective
Looking at a long straight road, it appears to get narrower and narrower the further away it 
gets until it seems to ‘vanish’ at a point on the horizon. This is called the vanishing point.

1-point perspective is the simplest type of perspective to draw, because it is based upon the 
front view. Depth lines are drawn to a vanishing point (VP) on the horizon.

Example
To draw a block in 1-point perspective:
1.  Draw in the horizon line or eye level line (ELL) – this is ‘at the height of the eye of the 

viewer’.
2. Put the VP in on the ELL.
3. The front face is drawn as in oblique, and the corners are taken back to the VP.
4. The side is ‘cut off’ where it looks right to do so, and the block fi nished.
 VP VP VP

Fig. 23: A block in 1-point perspective

Any detail on the side or top of the block goes back on lines leading to the VP.

An advantage of 1-point perspective is that complicated or curved shapes can be drawn as 
simple fl at views if they are positioned on the front face.
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2-point perspective
If an object is at an angle to the viewer, both sides appear to diminish into the distance and 
so there are two vanishing points on the horizon, VP1 and VP2. The further apart vanishing 
points are, the more realistic a sketch will look. VPs may need to be ‘off the page’.

Example
A block in 2-point perspective:
1. Start with the closest vertical edge. Put in the HL and the VPs.
2. Sketch lines from the top and bottom of the vertical edge to each vanishing point.
3. Estimate the width of the crate and join to VP1.
4. Estimate the length of the crate and join to VP2.
5. Line in.

VP2

VP2

VP1

VP1

Fig. 24: A block in 2-point perspective

To get proportions correct, a perspective crate should be sketched before any detail is added.

Perspective sketches can be used in concept drawings by just crating in perspective.

Perspective spacing
When drawing in perspective, spaces often have to be divided up or a pattern continued. 
Construction techniques must be used. Measurement alone cannot be used because, as 
objects get further away, they appear to become smaller (e.g. a railway line or a road goes 
away from the viewer into the distance until it becomes a dot).

The only height that is accurate is the height at the front of the perspective crate. This height 
appears to diminish the further back it goes.
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Example
In the 1-point perspective of a room, the position of the ceiling light had to be constructed 
and this was done by means of perspective spacing. Diagonals were constructed across the 
ceiling – where they met was the centre and this is where the light hung from. Similarly, 
the left wall has been divided by using diagonals to show halfway where the mat ends.

ELL VP
A 1-point (single) perspective view of
a room, showing the centre of the
ceiling for the light and the left wall
divided in half by means of diagonals.

In the 1-point perspective of a room, the position of the ceiling light had to be constructed and
this was done by means of perspective spacing. Diagonals were constructed across the ceiling –
where they met was the centre and this is where the light hung from. Similarly, the left wall has
been divided by using diagonals to show halfway where the mat ends.

Fig. 25: 1-point perspective of a room

Diagonals can be used to divide a perspective space into two, but it is a bit more complicated 
to divide a perspective space into fi ve.

Example
To divide a perspective space into fi ve:
1. Divide the height at the front into fi ve parts.
2. Join the marks to the VP.
3. Put in a diagonal.
4. Where the lines cross, draw the vertical dividers.

VP

Fig. 26: A perspective space divided equally into fi ve parts
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Often when sketching in perspective, it is necessary to position objects into the sketch by 
continuing a pattern. Again it is necessary to use construction techniques.

Example
To continue a line of equally spaced trees of the same height, seen in a perspective view:
1.  Sketch lines from the top and bottom of the fi rst tree, AB, to the vanishing point on the 

eye level line.
2. Put in the second tree, CD – its height will fall between the perspective lines.
3. Put in a point halfway up the fi rst tree, at E.
4. Join to the vanishing point.
5. Put in F, where the halfway line hits the second tree.
6.  Draw a line from B through F to hit the ground at G – this is where the next tree is 

positioned – repeat the procedure for as many trees as are required.

VP ELL

D

G

C

A

F

B

E

Fig. 27: Continuing a line of trees in perspective


