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Programming Directions in a Robot - Year 1
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COMMAND GUIDE

FORWARD

Move one square

BACKWARD

Move one gquare

Turn right.
Stay on the square.

STOP
Start the Finish the
algorithm. algorithm.
CLEAR PAUSE
Remove the Wait on
commands. the square.
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FORWARD

.| Move one square ahead. |::

7

0000000000000000000000000000000000000000000000000000000000000000000000

| TURN LEFT

| TURN RIGHT |

| Turn left. Stay on the square. | ::

|§
: \@

Turn right. Stay on the square. | :

HIe

8

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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GO

Start the algorithm.

Remove the commands. | : | Wait on the square.




CHALLENGE 1

Start facing up.
Reach the apple.

CHALLENGE 2

Start facing right.
Reach the school.

| CHALLENGE 4

Start facing up.

2ach the park. Reach home.
1
o 2]

A

2

Write the commands. Write the commands.
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CHALLENGE 5

Reach the star. Avoid the X.

W

CHALLENGE 6

Reach the pool. Avoid the X.

X

....................................................

CHALLENGE 8

Visit the tree, then home.

L] )

< nn
Jea

Plan and check.
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PROGRAMMER AND ROBOT

------------------------------------------------------------------

60

\ 7

ROBOT 1
Face the start direction.
Move one comme d

PROGRAMMER 1 |

Say 3 commands. :
The robot follows them. |

---------------------------------------------------------

Pause after each
command.

. Point to your square.

| PROGRAMMER3 || CHECKER

Hide one mistake. .| Did each command

| . match? '
. Askyourpartnertodebug. J:|  Eyplainone fix. )
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7777777777

T v o s s e wm ww ww ww w ww wm o o ww wm wm e s ww ww wh wm w ww ww ww ww ww w we ww ww ww w ww ww  ww  ww we ww wm ww ww — w — w— — w— -



o Choose a Gear
Quest board.

Put the robot

on START. \
Wq@ =2}

FAY

)
, )
Collect every gear. '/~
§ Avoid the red Xs. , ® x |
# 5
6 Check one
" command at a time. i

]
¢ 1
a( '/ Find a different route that

TEAM CHALLENGE @| B
G still collects every gear. —c} |
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TOWN MAP TASK CARDS

Start at START,
facing up.
Go to SCHOOL.

Start at START,
facmg up

Sta rtat START
facing up.
Go to HOME.

Start afSTARf,
facing up.
Go to PARK.

Start at SCHOOL
facing right.
Go to PARK.

Start at START,
facing up.

i Visit HOME, then POOL.

s .

Start at START,
facing up.

Visit any two places.

Find a short route.
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TOWN MAP ROUTE PLANNER
Start at: Q

(& S
'

Face: up right down left .-~

Destination:
MY ALGORITHM
NF (

N

s

? CHECK IT
started in the right square.

| faced the right way.

| checked one command at a time.

A DIFFERENT ROUTE
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ROBOT MAZE TILES




ROLL AND
PROGRAM

Roll the die. Add the matching
command. Test your algorithm.

5 — FORWARD TWICE k6 — CHOOSE A COMMAND

If a command would leave the grid, pause and roll again.

Sukindi
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ROLL AND PROGRAM

( Name:

Rolls:

OO00000

Commands:

A
ooo
-
\_QB
*{0 ]
Rolls:
OO0O00O0O
Commands:
( N A ) )
A \_ J J
[+) ( B ) )
x:
=1~ \_ y 7 J
N
Test one command at a time.
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FOLLOW THE ROUTE

PAGE 1

( Name: )

Follow each algorithm. Circle the endpoint.

1.

A D)

TURN RIGHT ﬁ FORWARD }

[ﬁ FORWARD ﬁ:> TURN RIGHT ﬁ FORWARD {} FORWARD J

Sukindi
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FOLLOW THE ROUTE

PAGE 1
[Name: ANSWERS )

Follow each algorithm. Circle the endpoint.

D)

2

TURN RIGHT ﬁ FORWARD ]

D)
A <
[ﬁ FORWARD [[:> TURN RIGHT ﬁ FORWARD ﬁ FORWARD ]

[©9)
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FOLLOW THE ROUTE

PAGE 2

Name: (

Follow each algorithm. Draw an X on the endpoint.

1.

AN

T

FORWARD

A%

B \

ORWARD

N

FORWARD

A\

T

FORWARD

e

TURN LEFT

T

FORWARD

T

FORWARD

s

TURN RIGHT

T

FORWARD

Do both robots finish on the same square?

YES

NO

Sukindi
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FOLLOW THE ROUTE

PAGE 2

Name: ( ANSWERS

Follow each algorithm. Draw an X on the endpoint.

1.

A

T

FORWARD

T

FORW,

A%

T IG \OR RD

FORWARD

1\

A\

1\

FORWARD

il

TURN LEFT

1\

FORWARD

T

FORWARD

e

TURN RIGHT

T

FORWARD

Do both robots finish on the same square?

v

YES

NO
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7777777777



MISSING ROBOT COMMANDS

PAGE 1

(Name:

)

Write the missing command.

7

\.

FORWARD BACKWARD TURNLEFT  TURNRIGHT J

1.

W

A

FORWAR

) f2.

N[22

FORWARD [

£ ;

A

FORWARD FORWARD

FORWARD FORWARD

W

A

FORWARD FORWARD

FORWARD FORWARD
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MISSING ROBOT COMMANDS

PAGE 1

(Name: ANSWERS

Write the missing command.

[ FORWARD BACKWARD  TURNLEFT  TURN RIGHT ]

1.

N f2.

JEE:

FORWARD [FORWARD]

FORWARD FORWARD

TURN

RIGHT

FORWARD FORWARD

FORWARD FORWARD

W

1
A

TURN

LEFT

FORWARD FORWARD
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Missing Robot Commands
PAGE 2

(Name:

)

Use the grid to write the missing command.

[ FORWARD

BACKWARD

4

TURN LEFT

hb

TURN RIGHT

r

)

s

1.

*

FORWARD

t

\

4

A

\

g N J
w (- ")
L] A 40
* A
FORWARD FORWARD FORWARD FORWARD FORWARD FORWARD FORWARD  FORWARD  TURN RIGHT
S B SN Y ) ae MO el
e J J
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Alex

Alex
Missing Robot Commands


Missing Robot Commands

PAGE 2

(Nome: ANSWERS

)

Use the grid to write the missing command.

FORWARD

Ll

BACKWARD

4

TURN LEFT

b

TURN RIGHT

i

*

4

A

\

*
AN
FORWARD m
\_
\

RW.

ORWARD WARD FORWARD

TURN
LEFT

FORWARD FORWARD

t ff e f
. J
"N\ il )
° A 4.
* A
FORWARD FORWARD FORWARD TURN FORWARD FORWARD FORWARD FORWARD FORWARD  TURN RIGHT
£t teRt £ E| 4 3 P
\_ o Y J
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Alex

Alex
Missing Robot Commands


Map A Route ...,

Name:[ ]
Write an algorithm from START to each place.
>
00| {00
SCHOOL

e

1. Go to APPLE.

EaEaaaa

2. Go to PARK.

BE &

NNNNNNNN



Alex

Alex
Map A Route


Map A Route ...

Name:( ANSWERS

Write an algorithm from START to each place.

]ORN
00|[T]/00

SCHOOL

B
il

)

APPLE

o4

1. Go to APPLE.

e o 8 1

2. Go to PARK.

—HEE0C

NNNNNNNN


Alex

Alex
Map A Route


Map A Route ...,
Q\lame: j

Write both algorithms. Then compare them.

() on

PARK HOME

i

[T

LIBRARY

2. Visit LIBRARY, then HOME.

{ ) { Y { Y

J \ J
) e ™ 'q ~ s ) e ~)

J \ J \ J \ J

Which route uses fewer commands?

[ router | [ RroutE2 |

7777777777


Alex

Alex
Map A Route


Map A Route ...,

(Name: ANSWERS

)

Write both algorithms. Then compare them.

PARK

N

HOME

Yol

A

e
LIBRARY

.
F || F 5
2. Visit LIBRARY, then HOME.
— e —
L F ¥

Which route uses fewer commands?

[ routEl v/ |

[

ROUTE2 |

7777777777
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DEBUG THE ROBOT

( Name:

One command is wrong. Cross it out and write the correct command.

1.

W

P

VAN

FORWARD FORWARD TURN LEFT FORWARD

2.

W

WAR&IGHT FORWARD FORWARD

&

[>—>

K¢

FORWARD

Replace

BACKWARD

with

place with
[>—>
TURN LEFT FORWARD  FORWARD
Replace with




DEBUG THE ROBOT

( Name: ANSWERS

One command is wrong. Cross it out and write the correct command.

1.

W

1\

VAN

FORWARD FORWARD -FURN-LEFF FORWARD

2:

W

FRRWAR

OR

place TURN RIGHT _ wijth _TURN LEFT

FORWARD FORWARD

W

FORWARD

BACKWARD-

Replace _BACKWARD with _FORWARD

4,
D—)
W

Replace _TURN LEFT _ with _TURN RIGHT

FORWARD  FORWARD




DESIGN A ROBOT ROUTE

CName:

)

Create, test and improve your own algorithm.

d N

Draw your destination.
}& J

ALGORITHM

N N7 N 7 & ( N
\ J VAN J \ wae 7\ J
4 R N\ N N7 N N
\. / 7 N\ 7\ 7 % 7\ y,

One change | made was:

TEST AND IMPROVE

| started in the right square.

| checked one command at a time.

| changed a command if | needed to.




ROBOT RESCUE MISSION

ASSESSMENT — PAGE 1

( Name: )

Write an algorithm to help the rescue robot.

1. Go to the MEDICAL KIT.

BB E R

2. Go to the PUPPY.

F L B

| checked each command.

Sukindi
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ROBOT RESCUE MISSION

ASSESSMENT — PAGE 1
(Name: ANSWERS J

Write an algorithm to help the rescue robot.

1. Go to the MEDICAL KIT.

) U

2. Go to the PUPPY.

] R ) U

| checked each command. |V

Sukindi
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ROBOT RESCUE MISSION

ASSESSMENT — PAGE 2

(R

1. Write the missing command.

FORWARD FORWARD FORWARD

2. Debug the algorithm.

D FORWARD

i

)

FORWARD FORWARD FORWARD  TURN RIGHT

Replace with

3. Why do we check one command at a time?

FORWARD FORWARD FORWARD

NNNNNNNN



ROBOT RESCUE MISSION

ASSESSMENT — PAGE 2
(Name:  ANSWERS ]

1. Write the missing command.

dooJ

FORWARD FORWARD FORWARD |[TURNR FO FORWRRD FORWARD

2. Debug the algorithm.

/'I'/',r,.l/

qo°p

FORWARD FORWARD FORWARD FURN-RIGHF FORWARD FORWARD FORWARD
Replace _ TURN RIGHT _ with _ TURN LEFT

3. Why do we check one command at a time?
To find and fix an error.
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Our Learning Go C '
We are learning to give and fol cti@ms for a bot
| can use m route, test it and fix mistakes.

» — (D

-

A
QU@
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What Is an Algorh‘a| AN\ '
‘ ‘
An algorithm is an ord@ed @t of&teps.
bo WS CO \a e.
orde ters!

A ro

~
L K A ‘
® @




*- - 7 S

Robot Command Vocgk «‘\"
‘ ‘
FORWARD — move orfl sq§re Jead
BACK - eo s\be g
N — fac on the spot
RNRIGH

U ce right on the spot

~
L
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° o a ° -
Check the Facing Diregtibn|
\
Before moving, find which vily tR& rolft is facing.
A a the z\e
n ve th ot to a new square.

\

~
L
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Follow a Simple R gute [\ '
\
Start facing @ort
O S: WA \WA P

h guares north.
t

'@

ob
0 hs as you follow the route.

~
L K A ‘
® @
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Turn, Then Mov 2 '
\
Start facing @ort
Com T RI T\ g
' hen one square east.

first, move second.




O
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Build an Algorithm, \|
‘ ‘
1. Find the start anfldeS@natigK.
. ’ ikct .

nd at a time.
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Test Every Comd \! '
\
Act out the algorithm oneflomWand@t a time
Tick e m d af r\lo J.

id th\rob ach t stination safely?

\

~
L K A ‘
® @
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Debug the Rout 2N\ '
\
Debug means find arf fixX@misgke.
to re rou ;}!!~{o ;
m , then the whole route again.

S
Cha ne

~
9 0 |
@)
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Compare Two Roures \! '

Two different algorithms carfliead@the

ame plage.

r ofnove®mand ¥ ns.

par n
ich

u
is cl nd efficient?

Com

~
L K A ‘
® @
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Programmer and o \ '
A
n MmN Nd at a time.
\a cr says.

elp each other debug.

PROGRAMMER: says or record
1 a
A N

ROBOT: fo

Sw es

» Sy
— )

ute a
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Review Your Learping \! '
\2g

in order

| can:

dn
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Question | - True or Ec SE\ '
\ v
An algorithm is an ordere@set @ insyAIctions.

\

~
9 0 |
@)
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Answer | - True '
TRUE \
An algorithm te@c s to follow and in what order.

-

QGUOC;‘?

» — (D
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o o o
Question 2 - Multiple CRoic \‘ '
Which command changes the w qs\u novia@®o a new square?
rward Wackward
left D. Stop

\
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poswer 2-_ A\ N
ﬂ
ion whil robot stays on the same square.

A turn cha

QGUOC;‘?

» — (D




*- -, S D

Question 3 - Short A \DSY -‘ N\ '




O
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answer 3 _\ N\
TWO SQUARE (\
om mo robot one square ahead.

Each FORWAR
( g

QGUOC;‘?
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Question Y - Multiple

‘\

A\

o
20I(

\

rt
RIG

Start facing

e TU o R VARD

Commands:

the robot finish?

and one east B. Two north

\

— » — (D

C. One west D. Back at the start
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pnswer 4-A_\ N
ONE SQUARE NORTH AN I\& E EAST
Move Rrth, tugs to fa t, then move east.

» — (D

~
S

\

O
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Question S - True or Fg S\ '
N2
A turn command moves the rofiot iR th@ext squase.

\

~
9 0 |
@)
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pswer5-Fass \ [\|
ﬁ
g directi t does not move to a new square.

A turn cha

QGUOC;‘?

» — (D
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Question 6 - Missing Co RN \\"{'
A robot turns right ]d fes el ‘

Which com
TURN RLGHT o

e east?

~
L K A ‘
® @
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TN\

FORWA “-\i
turnn? to fa@A ves the robot one square east.

» — (D

After
O
-

O




The robot should travelBort@the®e

Algorithm: LE FC
ould change?
RWARD to BACKWARD

B. TURN LEFT to TURN RIGHT

C. Last FORWARD to BACKWARD D. Nothing -

— » — (D
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Answer 7 - B \ '

REPLACE TURN LEFT H\ GHT
After movn@b t turn right to face east.

» — (D

\

O
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Question 8 - Explqik \ '

\

Why do programmers tesqm\ B rd at A tin o

\

~
9 0 |
@)




*. D, Y. C J

Answer 8 \ '
Testing step by step helps us find tfﬂr\ went wrong so we can fix
it.

\
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Question @ - True or Fisf\ |
&'
Two different algorithms can refEh tR sarf@® destination.

\

~
9 0 |
@)
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Answer 9 - True \ '
TRUE
Different routes can fin at th me imation. We can compare their moves

d turns.




What is the best first step whe@@pla

ing

ess € utton

long algorithm

D. Turn the robot around

— )

obot route?

, destination and facing direction

(D

A»
O @
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Answer [0 - C \ '

FIND THE START, DESTINATIONEN CINgy DIRECTIQN

hoos first command correctly.

elpy

These detail
5 Sy
— )
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