(OO

B

~ Using Finch Robots to Bring the
Standards of Mathematical
Practice to Life

Matthew Wells
MCTM Coaching Conference
May 31, 2024
Session 1,10:10 - 11:10
Room S314 (third floor) MAC




3

'‘Everybody should learn to
program because it teaches
you how to think."

Steve Jobs
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S 'Life moves pretty fast. If

you don't stop and look
around once in a while, you
could miss it.”

Ferris Bueller %
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Standards for Mathematical Practice Icebreaker

1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of
others. -
4. Model with mathematics. Hold up the number of fingers to
. . show which one you think is the
5. Use appropriate tools strategically. most important. Remember
. . which one you chose.
©. Attend to precision. \ g
/. Look for and make use of structure.
8. Look for and express regularity in repeated reasoning.
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All Levels Education

“Educators of all levels should

seek to develop these
varieties of expertise”

They can be
neglected.

They are hard to
assess.

Adding It Up

Understand...

Objectives that begin with
understand are good places
to connect the SMPs to the

content.

Inspired by work of NCTM and
National Research Council's

engage in math as they grow
in mathematical maturity.

Curriculums don't
typically focus on
them.
They are not
assessed.



Without the SMPs

Students may be less likely to

consider analogous problems,

represent problems coherently,

justify conclusions,

apply the mathematics to practical situations,

use technology mindfully to work with the
mathematics,

explain the mathematics accurately to other
students,

step back for an overview, or

deviate from a known procedure to find a
shortcut.

“AmIwarm?”




Standards for N\athemat'\ca\ practice

amema(\ca\ practice describe yarieties of expertisé that malhemal'\c educators atall
ek to develop in their students- These pracuces rest on '\mponam "pvocesses and
\ongs(and‘mg'\ rtance in mathema('\cs education- The first of these are the NCTM
eachers of Mathema\‘\cs\ process s\andards of proh\em solving: easoning and proo(,
sentatio and canned‘nonsA The gecond 2r& the strands of mamematica\ proﬁc'\encv

e Nationa\ Research coundil's report Adding It up: adaptive reasoning: strategic compe!ence,
unders!and‘\ng (compr hension of malhemaﬂca\ concepts: opera{ions and re\al'\ons), proceduva\
i rying ocedures flexibly, accura(eiv, e(ﬂr.'\em\v and appropr‘me\v}, and product'\ve
(ha! itwal inc\‘mat'\on 1o see malhemav.‘lcs as sensible, useful, and wonhwh'\\e, couple witha pelief

e sense of prob\ems and persevere in soWing them.

\ o start by exp\a‘ln’mg to memse\ves the meaning ofa pmb\em.
o ook for entry points for sOWINg pvob\ems
o analyze givens constra‘mts, ve\alionships, and goals

o make conjectur e f meaning of ion.
o pland solution path rather than simply ]ump‘mg into @ solution attempt-
\ . consider analogous prob\ems and try spec'\a\ cases and simpler forms of the or\g’ma\ pvob\em o gain

ution-
\ o monitor and evaluate their progvess and change course if necessary:
. yransform a\gebraic express'\ons or change the viewing window On their graph‘mg calculator o get

\ the inform ion they e iddle choot and M h
\ o expldin correspon N ween equations: erb: \descnpuons, tables, and graphs or draw
\ diagrams of ke! features and re\a(ionsh'\ps, graph data, and search for regularity or trends:
\ . consider using concrete objects or p'\c!ures o help com:eptua\ ze and solve @ proh\em.
. check their answers to pmb\ems using @ different method, and conl'mua\\v ask. lhemse\ves, “poes
\ this make sense
\ . unders&and the approac\'\es used bY others and dentify correspondencesbetween different

1 approaches:
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Why do we come to
school everyday?

e Joy
® [nspiration

® [Deep, relevant, meaningful
learning

® Success




We want our students
to feel...

Engagement
Perseverance
Connection
Self-Efficacy
Confidence/Pride

Like they can do anything







GRADE 05 MATHEMATICS PRACTICE / SECTION 1 (NON-CALCULATOR) / 3OF 12

A number is shown in expanded form.

3x104+6x1+8x —L

1,000

What is this number in standard form?

@& ChatGPT
To convert the number from expanded form to standard form, you simply need to perform the

C] arithmetic operations.

The number in expanded form is:

3x10+6x1+8x s

Enter your answer in the space provided.

Let's calculate each part:
3 x 10 =30
6x1=6

1 8

‘ Now, add these together:

30 + 6 + 0.008 = 36.008

So, the number in standard form is 36.008.



RADE 05 MATHEMATICS PRACTICE / SECTION 2 (CALCULATOR) / 40OF 6 (=

Ateacher is planning a lesson that includes some activities to be completed
at a computer.

e There are 18 students in the classroom.
» The students will be split up in groups of the same size.

» Each group will need to use the computer for % hour. Exh

Which additional piece of information is needed to determine how long the
computer will need to be in the classroom?

O A. the number of students in each group
O B. the number of activities that must be completed at the computer
O C. the number of times the computer will be available in the classroom

O D. no more information is needed to find how much time each group
will have

®

ChatGPT
To determine how long the computer will need to be in the

classroom, we need to know the total amount of time each group
will have on the computer and then multiply that by the number
of groups. We already know that each group will need the
computer for 1/2 hour. However, to calculate the total time, we
also need to know the number of groups, which is determined by
the number of students in each group. Therefore, the additional
piece of information needed to determine how long the

computer will need to be in the classroom is:

A. The number of students in each group.



Kasey will make as many servings of trail mix as possible with
these ingredients: walnuts, pretzels, and apricots.

» Each serving will have
and % cup of apricots.

» Kasey has 10 cups of walnuts, 12 cups of pretzels, and 9
cups of apricots with which to make the trail mix.

« Determine how many servings Kasey will make.
» Determine which ingredient Kasey will completely use, and determine how much of

the other ingredients she will have left over.

1

G cup of walnuts, 1 cup of pretzels,

e Show your work or explain how you determined your answers.

Enter your answers and your work or explanation in the space provided. You may also
use the drawing tool to help explain or support your answer.

N G
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ChatGPT
To find out how many servings of trail mix Kasey can make, we need to determine the limiting

ingredient, which is the ingredient that runs out first.

Let's calculate based on each ingredient:

1. Walnuts: Kasey has 10 cups of walnuts, and each serving requires 1/6 cup of walnuts. So, she can

make 10 x 6 = 60 servings of trail mix using walnuts.

Pretzels: Kasey has 12 cups of pretzels, and each serving requires 1/4 cup of pretzels. So, she can

make 12 x 4 — 48 servings of trail mix using pretzels.

3. Apricots: Kasey has 9 cups of apricots, and each serving requires 1/8 cup of apricots. So, she can

make 9 x 8 = T2 servings of trail mix using apricots.

The limiting ingredient is pretzels because Kasey can only make 48 servings of trail mix using pretzels,

4 while she can make more servings using walnuts (60 servings) and apricots (72 servings).

So, Kasey will make 48 servings of trail mix using pretzels.

Now, let's calculate how much of the other ingredients she will use:

Walnuts: Each serving requires 1/6 cup of walnuts, and since she's making 48 servings, she will use

48 x % — 8 cups of walnuts.

é. Apricots: Each serving requires 1/8 cup of apricots, and since she's making 48 servings, she will

use 48 x % = 6 cups of apricots.

Now, let's find out how much of each ingredient she will have left over:

1. Walnuts: Kasey started with 10 cups and used 8 cups, so she will have 10 — 8 = 2 cups of walnuts
7 left.

8 Apricots: Kasey started with 9 cups and used 6 cups, so she will have 9 — 6 = 3 cups of apricots
left.

yce she completely used up the pretzels, there will be none left over.

masey will make 48 servings of trail mix using pretzels. She will use 8 cups of walnuts, 12 cups of

pretzels, and 6 cups of apricots. She will have 2 cups of walnuts and 3 cups of apricots left over.

2




How to teach the
SMPs

e Plan for and make connections between
the SMPs and content standard (precision,
modeling, tools, etc.).

® Investtime inthe explicit teaching of the
SMPs inside and outside of the scope of
the curriculum.

e Highlight how students are using the
SMPs, and then make connections to the
curriculum.

e Sellthem! Show kids how they can be
useful (and enjoyable).




Coding is Critical

Makes thinking visible

Allows creativity without being wrong - the process of making
mistakes, learning from them, and correcting them

Promotes Future-Ready Skills: Critical thinking, Communication,
Collaboration and Creativity

Empowers Students - Blurs the line between school and the real world
and encourages students to take action.



Coding...

e provides a way for students to practice using the SMPs in a low stress, fun and
engaging, and useful environment.

e provides alevel playing field from a language perspective.
e isabstract, but connecting to a robot makes it concrete.
e gives opportunities for students to engage in organic application of the SMPs.

e naturally provides a platform for kids to engage in the idea of “tinkering.”
o Changing a small part of their work, without starting over

e requiresthe code-writers to use computational thinking.



Computational Thinking

Decomposition - Breaking down a problem into smaller, more manageable components
or steps.

Gathering and Analyzing Data - Collecting, storing and representing information in a way
that can be understood by a computer to help us find and recognize patterns, make
predictions and communicate important ideas.

Abstraction - Reducing complexity by focusing on a main idea that allows one to focus on
the problem at hand... reframing a problem by hiding details irrelevant to the question.

Algorithmic Design - Designing a step-by-step process, precise instructions or sequence
to complete a task.
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Computational Thinking Concepts

Sequence: identifying a series of steps for a task

Loops: running the same sequence multiple times
Parallelism: making things happen at the same time

Events: one thing causing another thing to happen
Conditionals: making decisions based on conditions
Operators: support for mathematical and logical expressions

Data: storing, retrieving, and updating values



Computational Thinking Dispositions

Confidence in dealing with complexity
Persistence in working with difficult problems
Tolerance for ambiquity

The ability to deal with open ended problems

The ability to communicate and work with others to achieve a
common goal or solution



Robots

Sense - take in information from the environment
Think - decide what it's going to do about it
Act - do something

RDW or Read, Draw, Write (an Equation and a Statement)

Mathematicians and teachers suggest a simple process applicable to all grades:

1. Read.

2. Draw and label.

3. Write an equation.

4. Write a word sentence (statement).
The more students participate in reasoning through problems with a systematic approach, the more they
internalize those behaviors and thought processes.

=  Whatdolsee?

= Can|draw something?

= What conclusions can | make from my drawing?




Wheel Encoders a Compass

Line Tracking Sensors o Accelerometer
Distance Sensor o Buttons

Light Sensors

n Wheels a Buzzer
o Beak LED o Marker Holder
ED milLeDs D Plestic Brick Adapter

@) L0 Aray



FINCH FEATURES

Computer science from kindergarten to college
with icon-, block-, & text-based programming.

B8O <L

FinchBlox BirdBlox Snap MakeCode/ Python Java
JavaScript

DEVICES

@ 7+ Hour Battery Life 0 Light Sensing 0 Buzzer
iOS lﬁl <.. =- / ‘ 4‘ o Drawing o Obstacle Sensing ° Compass
e Line-Tracking Q Sound Sensing ° Plastic Brick Adapter

HIGHLIGHTS e Radio Messaging @ Full Color LEDs

Wireless Connection © Compass © Pen Mount

Light Sensor Buzzer Accelerometer

Distance Sensor LEDs Precise Movement

Line-Tracking Radio 7+ Hr Battery Life
POWERED gy

fﬁIRDBRAIN VICRO:gIT

WO=TECHNOLOGIES=2




FinchBlox



https://finchblox.birdbraintechnologies.com/FinchBlox.html
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https://docs.google.com/file/d/1dKPlR4qPCCM_3YKXLwIllDoZlWqgMycc/preview
https://docs.google.com/file/d/1Aj2pKCNsTHqnLFpA0OJ1wv6lXXIxR5n0/preview

The Intersection of the SMPs and Coding
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1. Make sense of problems and persevere

In solving them.

Teachers:
e Work for growth
e Highlight "Aha” moments
e Make it about the process, not the answer
e Wait out your students.

Students:

Identify places they need to make changes
Consider what information is needed to solve
Determine the most efficient methods
Justify their solution

Reflect on if their work makes sense.



2. Reason abstractly and quantitatively.

Teachers:
ES ® Demonstrate your own metacognitive thinking
\ S\“\Ap_ h aloud
DRA er InO the f\tﬂtco ® How canyou represent this problem with numbers?
\nsert @ nts\ot and uSe ‘ e What do the numbers represent?
en ™ \ ® Assist students through the process of

contextualizing and decontextualizing.

Students:
® Seecoding as a step-by-step language and
understand how it represents given situations.
e (Consider the unitsinvolved - why are the pause
blocks measured in tenths of seconds?



3. Construct viable arguments and
critique the reasoning of others.

Teachers:
® Teach students to speak and write with clarity,
and relate that to coding
® Encourage students to help each other

Students:
® Make predictions about whether a code will
achieve its goal and experiment to see if it
does
e Work in groups writing code
= e Construct arguments using the Finch to be
formalized in later grades




4. Model with mathematics.

Teachers:

Connect real-world problems to math and
coding

® Provide complicated tasks
Students:
e Simplify tasks and connect them to coding
® Develop their own problems from their world
® [etermine the most appropriate path to solve a
problem
e Simultaneous events - parallelism
® Analyze relationships between quantities and

units



5. Use appropriate tools strategically.

Teachers:
® Expand the definition of tools
® Reflect on the insight to be gained from a tool,
as well as its limitations
® (reateatool-rich environment
® Usecodingto enrich and deepen the learning
Students:
® Have agency to use any tool they feel is
appropriate (even if it causes frustration)
® (Consider the benefits and limitations of
various math tools
® Explain the math content that a Finch robot
reinforces
e Understand the differences between the levels

of FinchBlox and what additional aspects they
can control



6. Attend to precision.

Teachers:
® [Encourage students to use precise language
when tackling problems
® C(Create concrete problems where the
importance of precision is easily seen

Students:
® Beaware of how precision affects different
situations

® [nternalize the level of detail needed to write
code and apply that to math

® Userobotstoillustrate how small deviations
can make a big difference



https://docs.google.com/file/d/1oZYl-116vlMHihSZ19VqGmAJF5ffmHP3/preview

7. Look for and make use of structure.

“When people say ‘Do the math,’ is this the kind
of thing they’re referring to?”

Teachers:
e Highlight places where structures learned in
math can be applied to coding.

o Measurement
o (Geometry
o Number and Operations

Students:
® View the activity from different perspectives;
their own and the Finches.
® Step back and look at the big picture

® Break things down into small distinct steps
(like we do in coding)



8. Look for and express regularity in

repeated reasoning.

Teachers:
® | etstudentsdiscover their own shortcuts.
® Repeat things!
® Ask, “When would it be a good time to use a
certain block?”

Students:
® | ook forshortcuts.
® Use repetition to make generalizations and
possess an awareness of when things can be
repeated
® Maintain oversight of the process, while
attending to the details.
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Implications for Coaching

e \eteran educators who don't always “need” or receive coaching
e C(lassrooms where there is alack of engagement

e Relationship building

e [Encouraging students to be the experts

e Vulnerability



Logistics
A finch robot costs $149.

The classroom flock with 5 robots and accessories costs S800.

BirdBrain Technologies offers a free loan program to receive a class
set for two months (more competitive process).

There is also a demo program to borrow one (less competitive process).

There are many free options to use coding in your classroom.

B/ =




Professional Development and Activities

FINCH'® | FinchBlox PD FINCH® | FinchBlox PD

< BACK TO COURSES
* Videos
e -nn-ﬂn-nn 2

Welcome FinchBlox Level 2 Activities




Feedback from Students

What is your favorite part about
using Finch Robots?

e~ When we can put crayons inside and it starts making colors

e (Coding

e My favorite thing about Finch Robots is that you can put LEGOs on it and you can control
them.And they move.

e My favorite part about Finch Robots is when you put different levels you can go faster
and do 90 degree turns

e That we can do fun challenges with the Finch robots!

e Youcan move the finch anywhere.

e Making letters

e |like learning how to measure how far the Finch Robots go.

e (odingittogo fast.



Feedback from Students

How do you feel when you use Finch
Robots?

e |feel happy

e |feelveryhappy

e Normal

e | feel kinda frustrated when we do challenges but | also feel good when we use them.

e |feellike Torreto from fast and furious because | could code so it could drive very fast.
e Happy, joyful

e |feel excited and silly.

e Happy
e |[feellike | have to measure the distant first and then add the measurement for the
Robot.

e |feellike a mechanic because | code it with a partner.



Feedback from Students

What is something you want me to
know about coding?

e Put two green flags to do two things at the same time

e ['mgood at coding

e You can do anything while coding

e Thatyou could place how many feet you want turns or codes to go
e We should use them more often pls &

e (Codingisabit complicated, but it's still worth trying!

e Makeacircle

e | wantto know how important measurement isin coding.

e Thatitisfun because you gotta calculate how turns and angles to be precice.



Standards for Mathematical Practice

1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of
others. -
4. Model with mathematics. Think back to the icebreaker. Do
. . you have any new ideas about
5. Use appropriate tools strategically. how you can advance your
. . chosen standard?
6. Attend to precision. 9 Saneer
/. Look for and make use of structure.
8. Look for and express regularity in repeated reasoning.



Questions?




Let's Play!

® Experiment with aFinchin the back of the room. Practice completing one of the given
tasks or just familiarize yourself with the hardware and software.
o Drawing Shapes
o Around the Cup and Back
o Amazing Mazes
o Multiplication with Finch
o  Write the First Letter of Your Name with the Finch
® Trytoexperience them through the eyes of both a teacher and a student.

FinchBlox are on the computers, but can also be accessed through an app or by using the QR
code or web address below.

https://finchblox.birdbraintechnologies.com/FinchBlox.html



https://finchblox.birdbraintechnologies.com/FinchBlox.html
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