Freehand Circle Drawing
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Resources

Original mathematical idea

MEI Maths Item of the Month: January 2010 — at the bottom of the page
http://www.mei.org.uk/index.php?section=resources&page=month_item

Winning poster
http://mei.org.uk/files/SeniorTMC2008poster-final2.pdf

Spire Maths adapted ideas: interactive whiteboard, video and pdf files

(Stoke) Ltd

For an Activinspire (Promethean) flipchart file
https://spiremaths.co.uk/wp-content/uploads/FreehandCircleDrawing.flipchart

For a Smart Notebook file
https://spiremaths.co.uk/wp-content/uploads/FreehandCircleDrawing.notebook

For World Championship of 2007
http://www.mathstube.org.uk/watch.php?vid=3869b39ab

The World Champion of 2007 in action
http://www.mathstube.org.uk/watch.php?vid=aa2de73ae

IWB pages (adapting MEI materials)

Freehand chicle drmwing Freehand clicle drmming
— The comgestion

World Freehand TAMRE Dram

L //" Champlonship

The meceved Ralin pantir GOTo (12067 - 1337) i S 3 b 360t B Pops & February 22, 2007
perfoct crcle that he had deswn Sechand i evidence of s abilty % do some Cock and the Lion
decotatve wore. This bacarre known as Gioto's 'O Ottawa, Ontario
How would you Lege & freeband Croie drvaing compettion”

Discama! You Gan ssserme P, 0 Jdging Tw Grewing competition you hass scorss o
any moasuring naruments. You can aho asume Bat you are alowed 1o set any nies
of the drawrg coTpetton.

This tank won sl for the poster round of 2008 nastond fr of 1w Senior Tean
Matwematos Chafngs rgarised by w P urttee M wrrati=s Network s e Unbed
Kingdom Mathematics Trust Tearra of four 3ac fomm students were Gven one howr 1o
srodece a response o the guoston n S form of a poster. The contert of the wrnng The mathematics idea: see January
PONNT man LRed 10 PrOSUON [Hs Dosler which wim Aatstutad 10 schacls n England ¢ the Botiom of the pace below
(MEL Mams hem of T month - January 20980 S

e e — -

Freehand circle drmwing Freehand chicle drmwing

—— T~
o .I

How would you
Judge a
freehand
eircle-drawing
\. competition?

Verer Imare Asdiemaben ¢ llaeew fon

T

SPIRE MATHS: Stimulating, Practical, Interesting, Relevant, Enjoyable Maths For All

http://jamtecstoke.co.uk/ https://spiremaths.co.uk/




Page 4 of 9
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Art work featured in diagram above by Suman Vaze found at:
https://sites.google.com/site/vazeart/theorems&constructions
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Possible Lesson (Revision for KS4)

Page 1 of IWB file (MEI outline of project)

Introduce background from MEI item (you could also talk to the art department about
this):

“The medieval Italian painter Giotto (1266/7-1337) is said to have sent the Pope a
perfect circle that he had drawn freehand in evidence of his ability to do some
decorative work. This became known as Giotto’s ‘O’.

“How would you judge a freehand circle drawing competition?”

Discuss! You can assume that, in judging the drawing competition, you have access to
any measuring instruments. You can also assume that you are allowed to set any rules
of the drawing competition.

This task was set for the poster round of 2008 national final of the Senior Team
Mathematics Challenge organised by the Further Mathematics Network and the United
Kingdom Mathematics Trust. Teams of four sixth form students were given one hour to
produce a response to this question in the form of a poster. The content of the winning
poster was used to produce this poster which was distributed to schools in England.”

Page 2 of IWB file

In 2007 there really was a ‘world championship’ in this. I suggest that you do not show
either of these until everything is finished.

Pages 3 - 7 of IWB file

For these I used the IWB camera to split the poster into five parts — the challenge and
the mathematical properties of the circle. I covered the diagrams of the four
mathematical properties so that they could not be seen (so that I could use the titles,
such as “Perpendicular bisector of chords” as a hint as to how the class might judge
the accuracy of circles.

Page 8 of IWB file

The whole poster.

The lesson

(Stoke) Ltd

You need to decide when to show the video clips: it helps if you do not show them

early on (though you may want them to be aware of the method that all the entrants
seem to use).
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You will also need to determine what makes a fair attempt (i.e. does it have to join to
make the complete circle or can you allow a gap — see video of competition).

I set up two competitions: all pupils have to enter the A3 paper version and can opt
into the IWB version. Each is organised into groups of 4 pupils (they can be different
for each competition).

A3 paper version

Each individual can have two sheets of paper and can use 3 of the sides of this to
practice their freehand circle drawing (no tools or aids at all allowed). Get class to
agree that circles need to be large. Within the group they then have to consider
properties of a circle and judge someone else’s practice examples. Discussion time
then allowed.

Bring class together as a group to discuss skills and tactics, then into the judging. See
what might be suggested — this is where you can offer IWB pages 4 to 7 (titles first
and then if necessary the rest of the content).

Come up with an agreed class scoring method, e.g. these are based on posters with
highest point score winning in the group — (but original data should be kept). Here is a
way to use MEI poster scoring methods.

* Perpendicular bisectors of chords: smallest triangle area 5 points, then 3, then 2
then 1 (for a group of 4 pupils)

* Tangents: closest to 300 points as per poster = 5 points etc.

* Angles in a cyclic quadrilateral: lowest mean absolute deviation = 5 points etc.

* Angles in a segment: lowest standard deviation = 5 points etc. (if you have not
covered this you could use range between largest and smallest)

Ask each pupil to judge a circle from the practice attempts using some/all of the
methods. Then they can have their ‘real’ go on the last side of the paper and you can
look for group winners.

Find an overall winner from the group winners by having each group score one
diagram then use a different scoring system depending on the number of groups of 4
that you have.

Whole board version

(Stoke) Ltd

In groups of 4 pupils have one practice turn at drawing a large circle on the IWB (or
your non-electronic equivalent): each one on a different page. Find a way to judge
them: e.g. by eye; by comparing each with a circle drawn on the IWB using the circle
drawing tool, looking for overlap (or not); by same as paper methods. You need to
watch time on this.

You could run this as an out of lesson activity to look for the best freehand circle
drawer in each year.
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Our iPad and iPhone resources
Search for Jamtec on the AppStore. We also have other non-mathematics apps. Prices
correct at 6 October 2015.

95649 /6322

92340@154510

901892384756

Age-ulator Free: Randomised £0.79

-
1
§=0.2=20°/o 7x9=63

Directed Numbers £0.79: Equivalents £0.79: Multiplication Pairs £0.79

Maths Charts for Jenny Eather Free:
Maths Charts for Jenny Eather (Deluxe version) £3.99

£

Grids4Maths £0.79: GeoDraw £0.79 (iPad only)

Education APPs from Apple

Half price for volume purchase of some Education APPs
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Maths APPs for iPads and iPhones

Grids
CEODRAW
Isometric:
Available on iPad iOS 5.0 or later! horizontal
Isometric: vertical
(iPad only) Polar

* GeoDraw offers users a choice of 5 grids for use in mathematics and D&T
lessons. Send/export images with/without grid using: Bluetooth, Email,

Change
Number of grid points

Giid point size Facebook, Twitter and into Pages or Keynote.

Line thickness Eligible for VPP discount e \ Options %
Line calour (see next page). Anglsina9pintgrid 9, /. Snapline Too ?
%, ¢
Circle theorems M g, / Line Tool
1008 IR N
quare 00:‘:: < Jumps ‘ Colour Picker
L %
12gon2 Isometric Gri = Line Thickness
Equilateral triangles
\| t1446rid & FEraser
Isometric drawings and opticalillusions
3by3Cridl6Full File Name: 3by3grid16onedone 4y Undo/Redo
Grid Type: Square Mathematical use of these grids
: File Size: 80 kb
SbySgridiGonedone Last Modified: 26 Jul 2013 12:31 Polar Eri X Clar
BbyBarid2Sof-pentagons Date Created: 28 Jul 2013 12:31 Lines, angles and coordinates @ Export
3by3grid250f Symmetry Edit Grid
3by3gridsl6 3 by 3 grids and triangles
7by7Symmetry Pick’s Theorem
| Shape copy h g
16:02 o e
Fandomised Randomised (79p): for probability lessons. Options Age-ulator Rate
anaomise:
R Age-ulator (f_ree). for large number work and Thursday, 12 July 1990
problem solving.
@ CoinFiip Grids4Maths (79p): much simpler version of 14:33
8% Dice Roll )
o Fortune Ball

21 years 10 months 28 days

Y= List Randomiser

Polar Circular

13 Numbers Tasks Age in Years: 21

Age in Months: 262

=+ Password Generator Age in Weeks: 1143

Age in Days: /8003
#  Playing Cards B Age in Hours: 192072
20 Points Age in Minutes: 11524320
B Random Pixels y Age in Seconds: 691459204
bax ':':‘ =+ .
“#, Rock, Paper, Scissors 2 Next Birthday
® Spinners X O \0 32 days 9 hrs 25 mins 42 secs
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We've teamed up
with Jenny Eather to
bring her Maths

Decimals

Ordering decimals

Charts web

resources tO the Expanding decimals

iPad/iPhone. i it £aX1D S n, S
Try Maths Charts by Subtracting decimals f Secongy Metr g
Jenny Eather for Multiplying decimals "

free, then buy fu” Dividing decimals

Deluxe version for Rounding decimals

£3.99 (half this if Decimals, percentag

you sign up for VPP
with Apple and buy
20 or more cobies).

Volume Purchase

Programme (VPP) lets Over 250 printable Maths Charts or maths posters suitable

\ “ Y
170U 19177 (el T B (Il o for interactive uhiteboards, classroom displays, maths walls,
discount rate of hal i display boards, student handouts, homework help, concept
price for 20 or more of s

introduction and consolidation and other maths reference needs.

the same app.

Maths Pairs (£1.49) — three App

3 4 S 16 24 35 . alici ;
3 5 5 36 %0 &3 bundle: eligible for VPP discount
Directed Number, Equivalents and
1 4 5 27 8 21 Multiplication Pairs (or 79p each).
9 9 9 36 72 56
3 1 3 40 3 24
5 7 4 64 21 40
\eS""ﬂ
AY)
7 X 1 = Show h\\‘a 10
7 X 2 i Show ‘ab\es'],’
7 x 3 = Show R\ “
7 4 =  Show A
7 i 5 = Show 6e1a‘°\es
7 X 6 = Show ‘;e‘le‘ 'L_\“
7 X 7 =  Show 13“\29 \eS
; : : : ‘w‘,e‘se \Jea‘““‘o 2
7 x 10 = &=
7 X 11 a-t4 -3-(*2+*5a)
7 X 12
Change format Show All Lo ) A
AL
- Sw *1 a=*1 a=-4
2 3 4 5 6 C‘YQ B and o oo a a
“‘“ o A ad \C32) - 5-(2a--4) *2a--4
N\""ed o a=-4,b=0 a=+3 a=*2
te‘ﬁ‘o
¥ 5a + -5b +5 - -5a2 2a2 + -4
g0
s
648 72+12 48 -8 9 6 5
S
' \X\%“Scote
kY 40-+8 707 20+4 10 9 5
Contact and further details:
In school training can be arranged to support
. . ) 728 21+3 81+9 8 6 7
implementation. www.jamtecstoke.co.uk
contact@iamtecstoke.co.uk
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