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Coding Set Overview %
The Matatalab Coding Set, appropriate for students ages 4 to 9, is a block-based, tangible progra

tool that allows students to move a robot through an environment by way of a Bluetooth-enabled ciéim-
mand tower and board.

Matatalab’s “Coding Like ABC” tangible blocks allow students to perform and demonsirate i' 1st Century
Skills by learning through play. With this educational tool, students learn and play.in tactile ways without

the need of a tablet screen or an app. Very young students may benefit fromce it does not

require reading skills for success.

Predictive thought is important in computational thinking. Piaget’s theory structivism includes the
belief that people produce knowledge and meaning based upon their iences. Matatalab challenges
students to become critical thinkers and helps to build the studentg’21 ntury skills.

Parts Overview @
Coding Blocks

Matatalab blocks are chunky and easy to grip %/mbols on top of each block are easy for all students
to understand and grasp meaning. These s g@s low students to learn about and use
a

representational data. There is no need f nts to have reading skills, and students who speak
languages other than the English sho% no difficulty.

Matatalab blocks fit easily onto %ed directional nodules or pegs on the control board. The blocks
are notched to fit together and egialile students to easily line blocks up, orient blocks directionally, and
make block connections to cryate effective programming.

Some blocks indicat@e forward, some a move backward, some a left turn of 90 degrees, and some
r

a right turn of 9% :
The Loop bl ow the arrangement of movements to be repeated.

When n@ed parameter blocks are attached, the robot is told to repeat a certain arrangement of
ovements a specific number of times.

the Function (Fn) blocks frame the arrangement, the student has created a program or algorithm.
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he\atatalab robot is a small, wheeled object with eye-like lights at the bottom front and a round
%c domed removable top. On the top and inside of the dome, Matatalab has placed a small action
igure. Other small action figures, such as Lego® figures, may be placed inside of the dome. This allows
students to personalize their experience and adds excitement and fun.




When turned on, the robot sings a tune.
It is possible to have two robots on the same mat/map, so students may collaborate in moving the >V‘
robots around the board.
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When the coding blocks are placed on the control board and the orange start button is pushed, the
command tower reads the code of the blocks through image recognition (taking a picture of the bloc@

and through the Bluetooth connection, the code is sent to the robot. ?\
The robot then moves through the included map according to the arrangement of the codingw.

The command tower also has a plastic and removable domed top which includes a spfall aEion figure. It
is possible to remove this top and replace this figure with other small action figures like hego® figures.

The point of the tower and robot action figures is for students to understand etogﬂ functionality of
sending and receiving a message.

Map Environments ;

Each Coding Set includes a map that incorporates 16 gridded environmental scenes. The map allows
students to move their robot through each scene using the bloci-based coding. The lettered and
numbered grid on the mat/map allows students to utiliz erstand geographic skills including
grid, orientation, coordinates, and directionality.

Challenge booklets arranged by levels from 1 to 3 @ students to learn through experience while
coding their robot to move from one environm SISO other.
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Obstacles and Flags %

Each Coding Set also includes plastic obstacles that may be placed throughout the map environm
These obstacles help students predict movements configured through coding for their robot to mov
successfully through each environment. V

Plastic stand-up and color-coded flags are included and allow students to see and fee!‘a dettination or
end point for their robot’s journey. This helps students arrange the blocks and construct tieir robot’s
program. § ?s

Thege bookiets begin with Level 1 and progress in difficulty to Level 3.

move the robot to a close location. The Level 1 booklet uses the most basic movement coding

?\vel 1 booklet begins with a challenge for the student to begin at a particular location on the map
d
locks with very easy steps.




When a student is ready to go to the Level 2 Challenge Booklet, obstacles and more complex coding
introduced. Numbered Parameter blocks are included, as are basic programmed Music blocks. %

The Level 3 Challenge Booklet is the most complex of the coding booklets. This booklet introduce?
different map, as well as loops, functions (algorithms), and numbered parameters.

M

matatalab

CHALLENGE
BOOKLET

Q

Parts List %
» 1T Comman &

» 1 Control B¢ g

» 1 Whee et

» 1Ch & ard

» 16 Mowement Blocks
» thion Blocks
\ p Blocks

)
Numbered and Parameter Blocks
2 Dice Blocks

» 1 Environments Gridded Mat/Map 8 Red Plastic Stand-Up Obstacles
» 3 Plastic Color-Coded Stand-Up Flags 8

>




Powering Up & Down %

Charging and Turning On/Off ?\

In order to utilize the features of Matatalab’s Coding Set, you must charge both the comm M and
the robot using the included charging cord.

To turn on the command tower, push the button at the lower back of the tower. | turn on in
the lower front. When the tower is reading the block code, a rectangular red %/ the power
indicator light on the front will turn on. This indicates that the code has bee&S d has been sent to
the robot. To turn off the tower, push and hold the back button until the fraat li turn off.

To turn on the robot, push the small rectangular button on the back. A Iue light located next to

the power button will turn on. The robot will play a small tune in g that it is ready to receive the
command tower message and be programmed. To turn off the robot,"push and hold the power button

while the small blue light blinks, a tune plays and the robot owers down.

Matatalab Musician Add-on QQ

Kids can compose their favorite music, or even eir own using music and melody blocks with the

Matatalab Coding Set.
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Parts List %
» 32 Music blocks
» 10 Melody blocks V

» 3 Music warm-up cards (6 samples)

ALTO CLEF Do ALTO CLEF RE ALTO CLEF MI A ALTO CLEF TI

14
TREBLE CLEF Do TREBLE CLEF RE TREBLE CLEF M E A TREBLE CLEF SOL TREBLE CLEF LA TREBLE CLEF T

* 1/4 BEAT TONE. THE CAP OF THE NOTE BLOCKS ARE ROTATALBE. IT CO

MELODY 6 MELoDY 7 MELODY 8 MELODY 9 MELODY 10

PLAYS ACCORDING TO THE STAFF NOTATION ON THE BLOCK.




Matatalab Artist Add-on %
Kids can draw graphics and pictures through programming. They will also use the more advanced?g

of coding to use mathematical theories of geometry.

Parts List

» 10 Angle blocks
» 3 Washable color pens
» 3 Artist warm-up cards (6 sa

36°ANGLE 45°ANGLE 60°ANGLE 72°ANGLE
7 8 9 10

108°ANGLE 120°ANGLE 135°ANGLE 144°ANGLE 150°ANGLE

* COMBINE WITH LEFT TURN/RIGHT TURN BLOCK, PUT UNDER THEM TO REALIZE LEFT
TURN X DEGREE/ RIGHT TURN X DEGREE. X=DEGREE NUMBER



STANDARDS

ISTE, NGSS, K12 Computer Science Network

Aligned Standards &?“

ISTE (International Society for Technology in Education): ?\

Empowered Learner &

1c-Students use technology to seek feedback that informs and improv r practice and to
demonstrate their learning in a variety of ways.

1d-Students understand the fundamental concepts of technology opemations, demonstrate the ability to
choose, use and troubleshoot current technologies and are able'to transfer their knowledge to explore

emerging technologies. Q

Knowledge Constructor b

3d-Students build knowledge by actively expl @eal—world issues and problems, developing ideas
and theories and pursuing answers and sol% .

Innovative Designer é

4a-Students know and use a del: design process for generating ideas, testing theories, creating
innovative artifacts or solvin tic problems.

4c-Students develop, test anaefine prototypes as part of a cyclical design process.

4d-Students exhibit a t(%nce for ambiguity, perseverance and the capacity to work with open-ended
problems.

ComputationaiThinker

5a-Stude ate problem definitions suited for technology-assisted methods such as data

stract models and algorithmic thinking in exploring and finding solutions.

analysis,
Nﬁnts collect data or identify relevant data sets, use digital tools to analyze them, and represent
Sda in*various ways to facilitate problem-solving and decision-making.
t

udents understand how automation works and use algorithmic thinking to develop a sequence of
eps to create and test automated solutions.




Creative Communicator %

6¢-Students communicate complex ideas clearly and effectively by creating or using a variety of dig;
objects such as visualizations, models or simulations.

Global Collaborator ?\/

7a-Students use digital tools to connect with learners from a variety of backgrounds and wultures, engag-
ing with them in ways that broaden mutual understanding and learning.

7b-Students use collaborative technologies to work with others, including p& erts or community
members, to examine issues and problems from multiple viewpoints.

7c-Students contribute constructively to project teams, assuming various

work effectively toward a common goal.

d responsibilities to

NGSS (Next Generation Science Standards): ﬁ
Engineering Design Q
Students who demonstrate understanding can: 6

K-2-ETS1-1 Ask questions, make observatiog&g{gather information about a situation people want to
change to define a simple problem that olved through the development of a new or improved

object or tool. é

K-2-ETS1-2 Develop a simple s rawing, or physical model to illustrate how the shape of an object
helps it function as needed t{ a given problem.

K-2-ETS1-3 Analyze data=from tests of two objects designed to solve the same problem to compare the
strengths and weakr& how each performs.

CSTA (Com “ience Teachers Association):

.
1A-CS-0 X t and operate appropriate software to perform a variety of tasks, and recognize that
users havy,difrerent needs and preferences for the technology they use.

1%3 K-2 Describe the basic hardware and software problems using accurate terminology.

A-DA-07 K-2 Identify and describe patterns in data visualizations, such as charts and graphs to make
predictions.




1A-AP-08 K-2 Model daily processes by creating and following algorithms (sets of step-by-step
instructions) to complete tasks. %

1A-AP-09 K-2 Model the way programs store and manipulate data by using numbers or other sym&s to
represent information.

1A-AP-10 K-2 Develop programs with sequences and simple loops, to express ideas ad%ss a prob-
lem.

1A-AP-11 K-2 Decompose (break down) the steps needed to solve a proble recise sequence of
instructions.

1A-AP-12 K-2 Develop plans that describe a program’s sequence of events, goals, and expected
outcomes.

1A-AP-14 K-2 Debug (identify and fix) errors in an algorithm oriprogram that includes sequences and
simple loops.

process of program development.

1A-AP-15 K-2 Using correct terminology, describe 8®and choices made during the iterative

K12 Computer Science Network:

Network Communication and.Gx8ahization

Computing devices communi
students learn that compute

@ each other across networks to share information. In early grades,
ect them to other people, places, and things around the world. As
eper understanding of how information is sent and received across

they progress, students gain a

different types of ne

K-2 Computer net an be used to connect people to other people, places, information, and ideas.

The Internet enanes ople to connect with others worldwide through many different points of

connection.

3-5 Inform\ ds a physical or wireless path to travel to be sent and received, and some paths are

better thﬂc') ers. Information is broken into smaller pieces, called packets, that are sent independently
easseinbled at the destination. Routers and switches are used to properly send packets across paths

to destinations.

?\




Visualization and Transformation %

Data is transformed throughout the process of collection, digital representation, and analysis. In e
grades, students learn how transformations can be used to simplify data. As they progress, students''€arn
about more complex operations to discover patterns and trends and communicate them to o%

K-2 Data can be displayed for communication in many ways. People use computers to tra data
into new forms, such as graphs and charts. «

3-5 People select aspects and subsets of data to be transformed, organized, clustered, and,categorized to
provide different views and communicate insights gained from the data. &

Inference and Models §
m

Data science is one example where computer science serves many fie puter science and science
use data to make inferences, theories, or predictions based upon ollected from users or
simulations. In early grades, students learn about the use of data to niake simple predictions. As they
progress, students learn how models and simulations can be used to examine theories and understand
systems and how predictions and inferences are affected by complex and larger data sets.

K-2 Data can be used to make inferences or predictionth world. Inferences, statements about
something that cannot be readily observed, are ofteribased on observed data. Predictions, statements
about future events, are based on patterns in data a @ an be made by looking at data visualizations,

such as charts and graphs. @
3-5 The accuracy of inferences and prediction ated to how realistically data is represented. Many
factors influence the accuracy of inferenc{ predictions, such as the amount and relevance of data

collected. @
Algorithms %

Algorithms are designed to bt carfied out by both humans and computers. In early grades, students learn
about age-appropriate algorithrins from the real world. As they progress, students learn about the devel-
opment, combinati ecomposition of algorithms, as well as the evaluation of competing algo-
rithms. O&

K-2 People follow and create processes as part of daily life. Many of these processes can be expressed as

algorithmg th uters can follow.

3-5 Differex< hms can achieve the same result. Some algorithms are more appropriate for a
ntext

an others.

Si{‘
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Variables %
Computer programs store and manipulate data using variables. In early grades, students learn tha%

ent types of data, such as words, numbers, or pictures, can be used in different ways. As they

progress, students learn about variables and ways to organize large collections of data into d:N

structures of increasing complexity.

K-2 Information in the real world can be represented in computer programs. Program nd
mi the

manipulate data, such as numbers, words, colors, and images. The type of data deter actions

and attributes associated with it.
3-5 Programming languages provide variables, which are used to store and ify ata. The data type
determines the values and operations that can be performed on that data.

\g

Control structures specify the order in which instructions are executed within an algorithm or program.
In early grades, students learn about sequential execution and simple control structures. As they
progress, students expand their understanding to combinati structures that support complex
execution.

K-2 Computers follow precise sequences of instruct
be non-sequential by repeating patterns of instructi
3-5 Control structures, including loops, event h
execution. Conditionals selectively executeﬁ

Program Development é

Programs are developed through a‘design process that is often repeated until the programmer is satisfied
with the solution. In early gr{ ents learn how and why people develop programs. As they prog-

s thavautomate tasks. Program execution can also
d using events to initiate instructions.

, and conditionals, are used to specify the flow of
nstructions under different conditions.

ress, students learn about the tradeoffs in program design associated with complex decisions involving
user constraints, efficiency, ethics, and testing.

K-2 People develop s collaboratively and for a purpose, such as expressing ideas or addressing
problems.
3-5 People dev grams using an iterative process involving design, implementation, and review.

continuou:
Repeating th

\Y
V\

whether programs work as expected, and they fix, or debug, parts that do not.
s enables people to refine and improve programs.

Design often%vs reusing existing code or remixing other programs within a community. People
e step
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Overview %
The Matatalab Coding Set, appropriate for ages 4 to 9, is a block-based, tangible programming to
allows students to move a robot through a nature map by way of a Bluetooth-enabled comm% er

and board.

The Coding Set includes a Bluetooth-enabled command tower, control board, wheel robit, and
coding blocks. The coding blocks, about the size of two Lego® bricks, allow studii s to place them in a

t
coding configuration on the control board. The command tower takes a photo of b acks configura-
tion and at the touch of the large orange button, sends code to move the robgt,on the map.

Students can utilize and demonstrate their 21st Century skills through col?b&ion, critical thinking,

communication, and creativity.

Additional resources for this lesson can be found at the end of the on.

Essential Objective Q
» Understand use of Matatalab Coding Set componéts in establishing directional movement.

Learning Objectives @

Describe function of the Matatalab Cc&h
Explain the difference between se

Program MatataBot using directi ks.
Collaborate with other stude@o ogram MatataBot.

A\

» ISTE: Empowere &er 1d; Innovative Designer 4c, 4d; Computational Thinker 5c, 5d; Global
Com 1ator 7b, 7c

» NGSS: K-2- 1, K-2-ETS1-3
¢ 3 -2, 3-5-ETS1-3
: S-02, 1A-CS-03, TA-AP-10, TA-AP-14

» CSTA:
A&—5: 1B-CS-03, 1B-AP-08, 1B-AP-10, 1B-AP-11, 1B-AP-15, 1B-AP-16

t components.
d receiving messages.
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?Q?
Per group of 4 students: V

» 1 set of directional Card Symbols

» 1 Matatalab Coding Set - Parts used in this lesson will include:
» Command Tower &
Control Board
MatataBot
Directional Coding Blocks &

»

»

»

» Nature Map

» Challenge Booklet 1
» Student journals

Teacher Set-Up and Preparation

» Charge all Matatalab Command Towers and Matata@

For each group of students:
» Printa set of 12 directional symbols (4-forward, @ k, 3-right turn, 2-left turn).

» Organize 1 set of Matatalab parts used in thi on.
» Ensure students have access to Challen t1.

o

Block-coding: Tactile codingzased upon arrangement of symbol or icon-labeled blocks.
Sequence: An arrangem %structions to be followed in a particular order.

Bluetooth communicatio& standard for short-wave wireless interconnection.

Robot: A machine ble of carrying out a complex set of instructions as programmed by a

¥ ¥ ¥ ¥

¥

and and nature located within a specific area.

computer. &
Program or % pecific set of instructions to be carried out by a computer.
s

» Nature: In
o\

\Y
?\




Introduction &E

“The Matatalab Coding Set is made up of a command tower, a control board, diff pes of coding
blocks, musical coding blocks, and a wheeled robot. In this lesson, we will uss the important parts
of the Matatalab Coding Set, understand the way in which the robot moves through a nature map, and
complete Matatalab Challenge Booklet 1.”

»

Ask students the purpose of a turning signal in an automobile. appens when their parent uses
the turning signal? (The car turns left or right.) Ask students what ¢ther directions a car can move.
(Forward and reverse).

Tell students to stand up and form a horizontal line and.ata rm’s length apart. Ask students to
move forward one step, turn right, move backward o, turn left. Repeat this once or twice more
to gauge how well students understand directional movement. Reinforce directional movement with
students as needed.

Assign groups of 3-4 students. Define a spa room, hallway, etc. for each group. Each group
will work collaboratively to complete the fl g sequence. Place a forward directional card down
on the floor. Place the remaining directi rds in a sequence through which students will advance.

“The Matatalab Coding Set is base n arranged coding blocks placed on the control board and
read by the command tower. T mand tower takes a picture of the arrangement of coding
blocks and through Bluetoo unication sends a picture of instructions to the MatataBot. The
command tower sends thﬁ ctions and the robot receives the instructions. This allows the robot
to perform the movements tirat were instructed by the arrangement of blocks on the control board.”
“What does it mea nd? What does it mean to receive?”

Allow students t s the difference between sending and receiving.

» Robot = Receives

Student groups work collaborative% mplete the sequence.

iSC

e 1 Matatalab Coding Set and Challenge Booklet 1 to each student group.

out each of the various parts: Command Tower, Control Board, MatataBot, Direction Blocks.
lain and demonstrate how to turn on both command tower and MatataBot.

Explain how the tower communicates with the robot via Bluetooth communication.
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matatalab

CHALLENGE
BOOKLET

» Ask students to open the Matatalab nature map. Ask students to open their Challenge Booklet 1.
Name (or have students name) the various ecos s on the nature map. Point out the start and end

symbols and have students locate these symbol map in Challenge Booklet 1. Have students
place MatataBot on the Forest square with inting towards the Volcano square.

» Ask students how many steps MatataBo s to take to move to the Volcano. (1 step) Have students

place one direction arrow block on the trol Board. Point out to students the line on the bottom of
the direction blocks. Tell students t block needs to be placed on the Control Board with the line
on the bottom. Students can ch ing by looking on the next page in the booklet.

» Tell students to push the lar it arrow on the Control Board. There may be a pause of a few
seconds, but the MatataB gz’will turn green and the robot will move forward one block to the
Volcano. (Students remov&oding block from Control Board.)

» Ask students to look e next page in their booklet. Explain that the robot will complete a turn. Ask
students to find a@)ck which they think will allow MatataBot to make a right turn. Students will
place the bl Control Board, press the large white arrow and observe how MatataBot turns.
Did it work students need to try a different block?

» At thisgoi ents should be allowed to work collaboratively in their groups and continue with
activiti N lenge Booklet 1. Teacher circulates to encourage and answer student questions.

(\Me the group together for closing.




Q)
Assessment ?\
b

“We have investigated the use of Matatalab directional movement blocks. We have IearnWe
ntand

way in which Bluetooth communication allows the Matatalab command tower, in conjun ith the
control board and coding blocks, to send messages to the robot in order to effect m e

direction on a map.”

Have students answer the following questions: & E

» What role do the labels on the Matatalab coding blocks play? ?\

» How important is bluetooth technology to the Matatalab Coding S

» What did you learn from your directional movement cards acti

» How would you change the way in which you worked with the ditectional movement cards?

» How successful was your group in completing challenges_in ‘Challenge Booklet 1?

» What is meant by sending?

» What is meant by receiving? Q

Once students have been given a chance to answe questions, students will use their journals to
draw pictures of their directional activity, the ar ent of coding blocks on the Matatalab control
board, and write about their experiences with activities.

o

Create a poster that lists, explai illustrates each of the directional coding blocks. The poster
should also include a picture %command tower and control board.

Create a game that invQives sending a message and receiving a message. This could be based on a
telephone game Wh&%student makes up a message, says the message to someone next to that
student, and that stadent’sends the messages to the student next to him or her. This game could
continue until theylast'student receives the message. Students could then discuss the way in which the
message cha om the original message to the final message. Students could be challenged to create
a differe f sending and receiving game. This could be based on the sending of a ball in a partic-

ula@ ame and reception of the ball.




Real World Connections %

Think About

can you think of that include Bluetooth technology? Why is Bluetooth technology impart hat do

Bluetooth communication technology is important and used in many different tools today%yols
you think would happen if we didn’t have Bluetooth technology?

we use a specific list of instructions? What would happen if one part of the tructions were to be

taken away? How would that impact the code? ?\

A program or code is a specific list of instructions to be used by a computer. I wijat other instances do
#&f i




MATATALAB WHAT DOES IT
COMPONENT D0? J
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Board
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% MatataBot




CAN YOU DECODE THIS SEQUENCE?

= USE THE WORDS IN THE WORD BANK
= WRITE THE WORD THAT DESCRIBES THE MOVEMENT

FOR EACH TILE
= DRAW THE MOVEMENT FOR THIS SEQUENCE IN THE BOX

AT THE BOTTOM

ifolEdiol
S

e FORWARD e FORWARD \NFURWARD
o LEFT TURN e RIGHT TURN ﬁ e FORWARD




o DRAW A LINE FROM THE CODING BLOCK TO
THE CORRECT MOVEMENT


















