Spheros Making Shapes

Using the movement and angle option.
MTH1W — Day 2, Part D



MTH1W Curriculum Covered in This Lesson:

M C2.1a [Coding] Use coding to demonstrate understanding of variables

M C2.1b [Coding] Use coding to demonstrate understanding of parameters
M C2.1c [Coding] Use coding to demonstrate understanding of equations
[] C2.1d [Coding] Use coding to demonstrate understanding of inequalities

M C2.2a [Coding] Create code by decomposing situations into computational steps in order to represent
mathematical concepts and relationships
M C2.2b [Coding] Create code by decomposing situations into computational steps in order to solve problems

M C2.3a [Coding] Read code to predict its outcome

M C2.3b [Coding] Alter code to adjust constraints, parameters to represent a similar or new mathematical
situation

M C2.3c [Coding] Alter code to adjust outcomes to represent a similar or new mathematical situation

Sequencing and Tlmlng Original C.urriculum La.nguage: . . . ‘
. C2.1 [Coding] use coding to demonstrate an understanding of algebraic concepts including
* On Day 1, students will cover part A, Part B | variables, parameters, equations, and inequalities
and some of Part C (thiS |€SSOH). C2.2 [Coding] create Fode by decomposing _situat.ions into computational steps in order to
L. . represent mathematical concepts and relationships, and to solve problems
* On Day 2, students finish Part C (this C2.3 [Coding] read code to predict its outcome, and alter code to adjust constraints,

Iesson) and cover Part D parameters, and outcomes to represent a similar or new mathematical situation




This lesson is set up to follow the format of Building Thinking Classrooms by Peter Liljedahl.

BU"—D'NG Gie armb‘ﬂ“ 3"‘“"“1*“* DR(mdom\y assigned I! OVertical |

THINKING 13 _r! DDOII" £in {ron’rjg'lwderﬂs s o

BUILDING CLASSROOMS &= fk°"“”" s cn 0203 sunts gy L] B LD

THINKIN G A ‘Am{ be curricular ﬁ W CHMKBOARD W
Osit 4

0 roke fextbook
RtscaRLH:@FjliHedn}\l 3 0 colloborative q S ?400 D71 morker = chalk ?cr JWF

CLASSROO MS SKCTC&NOTC ‘@uheeler_louva Promm talking e by Wq( l’ Pmmd es distussio
in MATHEMATICS @ W ﬂorm\# in var(ous AcKr\ow\cd 3 ﬂ’r dH\’r ™S O Model how
-

directions con
GRADES K-12 =k ‘ Soull awaummwal\ X PrOle\’rZ q’ueshor\s ) \Jlsl’r other mj?'ji when
Pr‘zjfd’ ong sois | ial oom b skond @WPS) (ble tedcher is close om st done.
o\\ajm S x P“' \'\K"\j ()fACS‘HOV\S (! HlnS 4 CH'(Y\SIMS come
& Teadher ao\drzsses & T A e eers (it Jushthe
ro s w‘“ discuss ‘H\C ClnSS & CB NSwer ea(yfq_r \J

P Kfc thinking questions
(iedd. of deading fst) - VOriety of bo o VAN Ly g HITS 1t e = ielps monage HON@
=

CF-
'ﬂ%’* Ohdrt s> O hsesmert >
v/"‘_'_‘.c\ ; —_> =

\@ Onc ol Student created: Process 9 Product =

PETER LILJEDARL

WIN | Mathematics

w 1 z
o 3

55 ——
= m,xa > Select

) synthesi ze—{>ideas div

£ Wal” [ e Gt
? r

S | ~ Deborief 1 o Work Hhrowfp  Frovide time for Student 7 There ore they?

,S“g‘r‘: Ps 0 new fhis after levelhnj ltarm"l(j Where are

H\cy Sou'na?

W/ whol SnuF



Basic Coding Components

Output

Changes the robot: Moves. Spins. Re-directs to a
new angle. Makes sound. Speeds up. Lights up.

Math

Calculation that results in a number: +, -, *, /,
square root

set count + fo count + - ~

BOO ean Calculation that results in true or false: >, <, =,
Expressions > <= 2and ornot

|fS Decides which piece of code to run: Uses a

Boolean expression and output or math.
Control
Repeats code: Uses a Boolean loop 0 fimes loop uniil_ irve

LOOpS expression and output or math.

V . bl Named pieces of memory where you can store @
ariapies things to use later OR to store calculation results. m
. Named pieces of code where you can group

Functions

code together to use it later.
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Events
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m ‘ Create a Variable

arators

Sensors Variables

What is the name of this

variable? What is it’s
initial value?

¥ on collision

PCIDOODCED D ED

Lights

Movements Sounds Conirols Operators Comparators

_] on landing

Create a Variable

® @

Variable Name

numSides

Choose a variable type and set the default
value.

String

Number o
@ Boolean

@ Color
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‘ Create a Function
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The Roll Block:
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The Roll Block:
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on start program

angle =

4  fimes

angle at 30 speedfor 1s

sef angle + fo angle

play button digital sound and wait

main LED

delayfor 1s

variables

-

Let’s trace this program.

What does the first line do?
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on start program

angle =

4  fimes

angle at 30 speedfor 1s

sef angle + fo angle

play button digital sound and wait

main LED

delayfor 1s

variables

D 1

Where does the loop end?
What lines of code are

repeated 4 times?
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on start program

angle + to O

4  fimes

angle at 30 speedfor 1s

sef angle + fo angle

play button digital sound and wait

main LED

delayfor 1s

variables

o

Does the Sphero head up,

down, right or left?
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on start program

angle + to O

What changes

4  fimes

after line 4 runs?

angle at 30 speedfor 1s

set angle + fo angle

i
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on start program

angle + to O

4  fimes

angle at 30 speedfor 1s

set angle + fo angle

play button digital sound and wait

main LED

delayfor 1s

variables

& 90

What do lines 5 to 8 do?
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on start program

angle + to O

4  fimes

angle at 30 speedfor 1s

sef angle + fo angle

play button digital sound and wait

main LED

delayfor 1s

variables

& 90

\\\\\\\\\\m\m||Huum/////////

W\ My,
W s o Ly,
W Yo 3* o 7,
N o "%,

NN Z
N % 7%,
W % %

S » ° “%Z
S & Z
) o =
= =
St A=

= ™ Lt
=0 =
=8 —
= o =
= ~ o —
= o s =
=R o =
% o Fin, §
ZQ S~
— —
Z % oS
Z SN

The second time the loop runs,

does the Sphero travel up, down,
right or left?



on start program

Wy
Ay Wy
ange + to 0 \\\\\\\\\\\\\ 3\‘50 0 1(/) / ////////////
®\ & 200 20 5 7////
. \ ° %
4 fimes %\\\ ,,)'19 % /////
N Z
Q
N
angle at 30 @ speed for \\S\n’oo
S8
set angle + fo angle s v
=&
= N
play button digital sound and wait f_—g
=
main L ED EX
= o
z =
—
delayfor 1s ///4/%6
%eoee
///////// e 00 ot & W\
//////////// ¢ 061 g1 oLt © \\\\\\\\\\\\
& i

variables

The second time the loop runs,

@ 90 what do lines 4 to 8 result in?




on start program

angle + to O

4  fimes

angle at 30 speedfor 1s

sef angle + fo angle

play button digital sound and wait

main LED

delayfor 1s

variables

€D 180

\\\\\Hlll””[“ﬁ i
\\\\\\\\\\ iy,
\\\\\\\\im 3\50 0 / g

QW
\\\\\ Q 3 7
N\ o0 7,

N 1O 25 7%

N o 77
N0 /////
S o Z
= 7

¢ & Z
S S ° Z
8 .
= °Z
= O —

gf\? Flash Pink OSE
=5 5=
%;_,,fé §\\§
Z o &S
== S =
~ £
o N
A e & \\\\\
%y, % NN
////// < oy (A b \\\\\\
Y, /€ o 1 AN
////////// /oz 061 ogr OLT 09\ \\\\\\\\\\\
1, \
( //////////mrlm|||m\m\\\\\\\\\\\\

The third time the loop runs,
does the Sphero travel up, down,

right or left?




on start program
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The third time the loop runs,
@ 180 what do lines 4-8 do?




on start program

angle + to O

4  fimes

angle at 30 speedfor 1s

sef angle + fo angle

play button digital sound and wait

main LED

delayfor 1s

variables

€270

The fourth time the loop runs,
does the sphero travel up, down,

right or left?
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on start program

angle + to O

4  fimes

angle at 30 speedfor

sef angle + fo angle

play button digital sound and wait

main LED

delayfor 1s

variables

€270

The fourth time the loop runs,

what do lines 4-8 do?
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on start program

Then, the square is complete. Beeps and
flashes of light were used to signal changes

angle + to O

4  fimes

of direction to the user.

angle at 30 speedfor

set angle + fo angle
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Spheros & Shapes
Group Activities

We won’t complete all of
the following problems.

Your group will only
complete one or two.

Start with Alligator. After
you are done, we will
discuss which one you
should do next.

More

Practice Practice
Problem
1
Problem @D‘
2

Jiv
Problem - \
3 '

TIPS

J - Jaguar



Adapt this code to make
a hexagon instead.

Test it on your Sphero.

N

on sfart program

set

loop 4 fimes

roll angle at 30 speedfor 1s

set angle *+ fo angle + v 90

play button digital sound and wait

main LED

delayfor 1s




Adapt this code to make
an octogon instead.

Test it on your Sphero.

on sfart program

set

loop 4 fimes

roll angle at 30 speedfor 1s

set angle *+ fo angle + v 90

play button digital sound and wait

main LED

delayfor 1s




Adapt this code to make
an equilateral triangle
instead.

Test it on your Sphero.

on sfart program

set

loop 4 fimes

roll angle at 30 speedfor 1s

set angle *+ fo angle + v 90

play button digital sound and wait

main LED

delayfor 1s




This program uses
variables to make a
nonogon (9 sided). If
done correctly, once you
have finished it, you will
only need to change line
1 to be able to make any
shape you would like.

Test it on your Sphero.

on start program




Adapt this code to
draw 3 squares.

Test it on your
Sphero.




Write code that uses a
loop to make a
rectangle. There
should be two
different side lengths.

Test it on your
Sphero.




Write code that adds a
variable to increase or
decrease the size of
the square.

Test it on your Sphero.




Adapt this code to
draw something that i

looks like a circle o
(humans are easily &) O €
fooled). Take out the RPN W=
sounds and lights.

play button digital sound and wait




Write a program that
would use a loop to
draw a star.

Test it on your
Sphero.

36°

252° 252°

520 252°

252°



Write a program
that draws three
triangles in a row.

set angle+ to 0O

loop 3 times

roll angle ' at 30 speedfor 1s

set angle *+ to angle + v

play button digital soundand wait




When you are done,
there are check-your-
understanding

guestions on Google
Classroom.

L A N 4

Google Classroom



