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Sex
* 3 Classes 72 pupils BOAO
e 44 6 Male/55,4 Female

* A mixed 5t & 6" grade Class(20
pupils)

* A 5t grade Class (26 pupils) ‘

* A 6t grade Class (26 pupils)

@ Ayop
@ Kopitol
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The problem: Convexing Regular Polygons
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* Convexing Regular Polygons

e * LOBO like use of Scratch for
polygon drawing-construction.

e 3-45’ |essons.

* Parameterization of polygon
poygons construction giving the:
e Starting point,
 Number of sides,
* Size of sides.
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Previous Knowledge on Maths

* Drawing with Scratch.

~ o . . . N; _
ulelole comer Clrgle. Radius-Diameter
{3+ {4 {5 {6Fr {7; {8k {9F {10} {11} {12} | Perlmeter.
{52} {62} {72} {82} {9/2} {10/2} 9} {122} ® L|ne Sta rt|ng from Certa|n p0|nt
triangles . . .
O 0 * Direction of a line.
squares (73} {83} {9/3} {10} (113} {123} |
pentagons fe 3% 1% " e Turning of sprite certain number
pentagrams A 1100 T Of angIeS.
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{11/5} {12/5} |
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Regular Polygons Drawing:

Same Problem different Solutions.
I\/Iore at: https://scratch.mit. edu/studlos/4179144/
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say EEEEEELH for @ secs

angle =] or [> angle then

ey it iz wrong! This is not a valid value RETE 2 JEFR

asi Give me the angles of the polygon B IR 111

V'l et APIEMO MONION #o answer

if APIEOMOD N2NION -f.ﬂ then

1"l Cannot be defined! it a SRS
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i APIEGMO renNIoN = [  then

sy IR for © secs

i H < APIOMO renNioN or  APIEGMO MenNioN =  then

S

i APIEGMO renion = [  then
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turn (4 ET) / APIOMO rONION degrees
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Accuracy...floating point numbers

8 side-30 pixels 12 side — 50 pixels

UL 10 XPIO I UIeuUdnygie
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JS-Eden: Regular Polygon Construal
More at: jseden.dcs.warwick.ac.uk/construit/?load=210

jseden.dcs.warwick.ac.uk/construit/?load=210

lengthline = B

' .

dir = :

endpoint is startpoint + RPoint::(lengthline, dir); Construa | Was glven
side is Line2:!:(startpoint, endpoint, colour = "red");

p & 1 [side]:

to pupils to
experiment
themselves on the

construction of

regular polygon for a
45’ lesson.

CTEwm

{ A Regular Polygon
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Questionailres

. . Learning Outcome Evaluation: Multiple-
Self-Evaluation/JS-Eden Evaluation Choice %est P

KataAaBa nwe prnopw va arAafw 1o gEyebog TnNg MAELPAg Tou
noAvywvou Change the size of reg. Polygons side

(O 1.KaBéiou /Not at all
O 2 Aiyo/Little

(O 3 Apketd/ Enough

(O 4 NoAL Kahd/ Very well

(O 5. Apiota/ Excellent

KatakaBa nmwcg pnopw va aAAafw 1o MARBo¢ Twv ywviwy Tou
moAvywvou | understand how to change the num of angles of the
reg. Polygon

O 1. Kasorou /Not at all
O 2 Aiyo/Littie

(O 3 Apketd/ Enough

QO 4noAv Kara/ Very well

O 5. Apwota/ Excellent

KataAaBa nwg pnopw va JETAKLVOW TO MOAUYWVO OTO Xwpo/
| understand how to move the polygon on the canvas.

(O 1. KaBohou /Not at all

F s S

O ywvieg evog Kavovikou TioAuywvou eival petagu toug:/The
angles of a regular polygon are:

QO 1.0Aaec SlapopeTikeC/All different
O 2. OAec 90 polpwv/ All 90 degrees

O 30)scloec peTadi Touc/ All equal

OL MAgUpPEC EVOC KAVOVIKOU TIoALYywvVoUL gival petagu toug:/The
sides of a regular polygon are:

(O 1.0Aeg blapopeTikec/All different
() 2. 0Aec 90 ekatooTwy / All 90 cm

(O 30Aecloeg peTagy Toug/ All equal

Z€ £va KQvOoVIKO TPiywvo Ol PoipEC TwV ywviwy Tou givat/On
a regular triangle the degrees of each angle are

O 90
O 120
O &0
QO 100

Mooeg poipeg ¥pelaletal va oTpiweL o yatoLAnG tou Scratch
yla va oxnpaticel eva .oomkevpo Tpiywvo/How many degrees
has the Cat sprite of Scratch to turn in order to make a equal
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Sample Classes and Grade

No of pupils/Class No of pupils/Grade

Class Grade

257 40

2071
304

-
o
1

Frequency
T

Frequency

_;
9

10

T T o T
ESt St E2 Sth grade

Class Grade
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Self Evaluation: “I Understand how to change the size of reg. Polygon
Side on JS Eden” 75,4% answered from Very Well to Excellent.

KatahaBa nwce propw va aAAa€w To peyYeBOC TNC TMAEUPAC TOU TIOAUYWVOU
Change the size of reg. Polygons side

@ 1. KaBohou /Not at all
§ 2 Niyollittle

3 ApkeTdl Enough
@ 4 Nord Kahd! Very well
@ 5. Apiota/ Excellent

“Construit 2007 Making Thinking and Learning in the Digital Age”, 13-16 July 2017, University of Warwick, UK



Self Evaluation: “I Understand how to change the number of angles of
reg. Polygon on JS Eden” 73,8% answered were from Very Well to
Excellent.

KatahaBa nwc pnopw va aAAagw 1o MANB0C TWV YyWwVLWY TOU TIOAUYWVOU |
understand how to change the num of angles of the reg. Polygon

@ 1. KoBohou /Not at all
@ 2 hiyollittle

3 ApksTdl Enough
@ 4 Mol Kohd/ Very well
® 5 Apiotod Excellent
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Self Evaluation: “Understand how to move the regular Polygon
on the Canvas” 86,1% answers were from Enough to Excellent.

Katahafa nmwc Pumopw va PJETAKLVOW TOo TIoALYwvo oTto Xwpeo/ | understand
how to move the polygon on the canvas.

@ 1. Kafdhou /Not at all
@ 2 Niyollittle

3 Apketdf Enough
@ 4 Noild Kahd! Very well
@ 5. ApioTal Excellent

N4
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Self Evaluation:
“I Understand how to move the starting point of the polygon.” 81,5%
answers were from Enough to Excellent.

KataAapa mwe Prnopw va EEKLVNOW aro dLAPOopPETIKO CONUELD OTO XWPO TO
noAuvywvo./ | understand how to move the starting point of the polygon.

@ 1. KaBohou /Mot at all
@ 2 NiyolLittle

3 Apkstdl Enough
@ 4 Noll Kahd! Very well
® 5. Apiotal Excellent
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Self Evaluation: “l Understand how to move the direction of the initial
side of the polygon.” 84,4% answered from Enough to Excellent.

KatahapBa mwc aAAaZel N KATeuBuvon TNCapXLKnc TTAELUPAC TOV
moAvywvou./ | understand how to change the direction of the initial side of
the polygon

& 1. Kosdiou /Mot at all
@ 2 Niyo/ Little

3 ApksTdl Enough
& £ Mohd Karhd! Very well
& 5 Apioral Excellent
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JS-Eden Evalualuation:
“I Understand when | delete something by mistake.” 86,1% answered
from Very Well to Excellent

Av OBNOW Kata AaBoc KATL KatahaBaivw OTL £0BNoA KATL Tov dev EMpeTE/
When by mistake | delete something | understand that | souldn't have deleted
that

@ 1. Kofdhou MNot at all
@ 2 Aiyoilittle

3 Apkstdl Enough
@ 4 Mol Kohd! Very well
@ 5. ApioTal Excellent

Nod
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JS-Eden Evalualuation:
“I'm able to correct the code that | deleted by mistake.” 73,3%
answered from Very Well to Excellent.

Av 0BNOW Kata AaBoc¢ KATL PTopw va KATMOoLES POPEC va TO
EavVaoLUTIANPWOW CWOTA O EKELVO TO anpeio./ If by mistake | delete
something sometimes | can retype it correctly at the right place.

@ 1. Kafohou /Mot at all
@ 2 Aiyol Little

3 ApkeTdd Enough
@ 4 Noid Kard/ Very well
® 5. Apiotal Excellent
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JS-Eden Evalualuation:
“I liked this Environment” 76,6% answered from Very Well to
Excellent

To neptBailov avto pov apeoce/l liked this environment

P 1. KaBohou /Not at all
P 2 Aiyollittle

3 ApksTdd Enough
& 4 MNoild Kahd! Very well
P 5. Apioral Excellent

d
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JS-Eden Evalualuation: The statemend that it was fun changing things
on JS-eden environment Polygon Construal expressed the opinion of
the 78% of the sample from very well to Excellent

To Bprka ditaokedbaoTiko va ahAadw mpaypata o autn tn oeAida/ It was
fun to change things on that page.

@ 1. Kodohou /Not at all
@ 2 Aiyol Little

3 Apkstd/ Enough
& 4 Moil Kahd! Very well
@ 5. Apiora/ Excellent
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JS-Eden Evalualuation: The statemend that it was interesting to see
coding on JS-eden environment Polygon Construal expressed the
opinion of the 78, 5% of the sample from very well to Excellent.

Htav evblagpepov va pabw TL W eival o KwdLKAC TILoW arno Ta KOUUTIAKLa
Tou Scratch./It was something interesting to findout what is behind the tiles
of Scratch.

@ 1. Ka8ohou /Not at all
@ 2 Aiyol Little

3 Apkstal Enough
@ 4 Nohd Kahd! Very well
@ 5. Apiotal Excellent

—
10,8%
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Learning Outcome Evaluation:
Multiple Choice Test

The angles of aregular polygon are: The sides of a regular polygon are:
87,3% All angles of Reg Polygon are Equal 90,1% All sides of Reg Polygon are Equal
TheAnglesOfARegPolygonAre TheSidesOfARegPolygonAre
o T T | | T T 0 T T T
TheAngIestARegPo]ygonAre TheSidestAﬁegPolygonAre
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Teaching needs depth of time

How many degrees the Scratch Sprite must
3 Classes Sample turn in order to draw a Regular Triangle

HowManyDegreesScratchCatMustTurnForEqualSideTriangle

* 35% answered correctly 120.
* 28% answered 60.
e 20% answered 360...

Frequency

10

T T T T T
120 360 60 80

HowManyDegreesScratchCatMustTurnForEqualSideTriangle
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Lookling closely..

Answers/Class What was different?
CrossTabs a=0.001
HowManyDegreesScratchCatMustTurnForEquaISidﬁI:‘izzglimmmh‘ L Mea nS Of math grades We re equal
. in all three classes.
* 3-45’ lessons took place in all three
classes.
. e Same ICT teacher.

e Same Lesson Plan.
e Duration of project:

5,01

* EST: One month.
e E2: 10 days.
. -  Stl1:10 days
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Teaching needs depth of time..

All Sample

Frequency

407

304

[
T

104

InOrderRegPolygonToConvergeToCircle

T

| | | I T
Reduce length of Increase length  Increase the Decreasethe  Decrease the
Side of Sicle of number of Sides number of angles number of sides
RegPalygon RegPolygon  of RegPolygon  of RegPolygon  of RegPalygon

InOrderRegPolygonToConvergeToCircle

In order a polygon to converge to a circle:
* 50% Increase the number of
sides

* 21% Increase the length of the
sides

e 13% Decrease the number of
angles
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Count

CrossTabs a=0.002

207

1577

Looking closely..

Answers/Class

What was different?

InOrderRegPolygonToConvergeToCircle o ® Mea nS Of math grades We re equal
s S in all three classes.
I}Qc&s:gﬁfglel:ugth Sicle of .
L * 3-45’ |essons took place in all three
] classes.

e Same ICT teacher.
e Same Lesson Plan.

e EST: One month.

e Duration of project:
I e E2: 10 days.
]

T
ES

T

e Stl1: 10 days

Class
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Conclusions

* Pupils are usually confused on the degrees of interior angle of the Regular Polygon
and degrees that the Scratch Sprite has to turn (supplementary).

* Pupils could spot what was deleted from the construal.
 Sometimes they could actually correct it-retype it.

* Pupils of 6t" ﬁrade point the fact that in order the center for the Regular Polygon to
be defined, the number of degrees should not be under 360.

* Few pupils observed the fact that the center could still be defined on the canvas if
the degrees were above 360 depending on the number of angles of the polygon (if
they were divisor of the degrees

* In some cases they actually moved the Regular Polygon around the canvas not by
changing the starting point but by changing the type of the calculation of the center
as they had unlimited permission to change whatever they liked..

e Research is to be continued.

“Construit 2007 Making Thinking and Learning in the Digital Age”, 13-16 July 2017, University of Warwick, UK



Acknowlegement

| would like to express my thanks to Prof. Steve Russ, Nicolas Pope,
Elisabeth Hudnott and all the members of Construit! Team who worked
and help this research to be implemented. Last but not least, | would
like to thank prof. Meurig Beynon who introduced me to Empirical

Modeling and who implemented the Regular Polygon Construal for this
project.

“Construit 2007 Making Thinking and Learning in the Digital Age”, 13-16 July 2017, University of Warwick, UK



F

Angles are:

@ A Different
@ Al 90 (degreesfcm)
® Equal

Test on Regular Polygons Construal

Sides are:

8,5% 1,4%

JS-Eden Evaluation: 78% Interesting & fun!

O
= iy T e 8 S D M AT P S E G BB T gl

| understand how to change i Excellent 5 1rf ]
the numberof angles ® very Well Eg
L Enough ]
® Little
@ Mot ar all

From Very Well to Excellent
It was interesting to

Self-Evaluation on Regular ® e change things on that page things on that page
Polygons Construal o] o e —
® Excellent

It was fun to change

@ very Well
@ Enough
® Little
@ Notatall
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