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“Everybody should learn to 
program because it teaches 

you how to think."
Steve Jobs



"Life moves pretty fast. If 
you don't stop and look 

around once in a while, you 
could miss it."

Ferris Bueller



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.
5. Use appropriate tools strategically.
6. Attend to precision.
7. Look for and make use of structure.
8. Look for and express regularity in repeated reasoning.

Hold up the number of fingers to 
show which one you think is the 

most important. Remember 
which one you chose. 



Inspired by work of NCTM and 
National Research Council’s 

Adding It Up

Outline ways for students to 
engage in math as they grow 

in mathematical maturity. 

Standards for Mathematical Practice

“Educators of all levels should 
seek to develop these 
varieties of expertise”

They are hard to 
assess.

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

content. 

They are not 
assessed.

All Levels

Long Standing 
Importance in Math 

Education Growth

They can be 
neglected. Understand…

Curriculums don’t 
typically focus on 

them.



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.



Handouts



Why do we come to 
school everyday?

● Joy
● Inspiration
● Deep, relevant, meaningful 

learning
● Success



We want our students 
to feel…

● Engagement
● Perseverance
● Connection
● Self-Efficacy
● Confidence/Pride
● Like they can do anything



The Landscape is Changing
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How to teach the 
SMPs

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

● Invest time  in the explicit teaching of the 
SMPs inside and outside of the scope of 
the curriculum.

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

● Sell them! 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…

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

● provides a level playing field from a language perspective. 

● is abstract, but connecting to a robot makes it concrete. 

● gives opportunities for students to engage in organic application of the SMPs.

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

● requires the 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.



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 ambiguity
● 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







FinchBlox

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


Making the Letter M

https://docs.google.com/file/d/1dKPlR4qPCCM_3YKXLwIllDoZlWqgMycc/preview
https://docs.google.com/file/d/1Aj2pKCNsTHqnLFpA0OJ1wv6lXXIxR5n0/preview


The Intersection of the SMPs and Coding 



1. Make sense of problems and persevere 
in solving them. 

Teachers:
● Work for growth
● Highlight “Aha” moments
● Make it about the process, not the answer
● 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: 

● Demonstrate your own metacognitive thinking 
aloud 

● How can you represent this problem with numbers?
● What do the numbers represent?
● Assist students through the process of 

contextualizing and decontextualizing. 

Students:
● See coding as a step-by-step language and 

understand how it represents given situations. 
● Consider the units involved - 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

● Work in groups writing code 
● 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: 
● Simplify tasks and connect them to coding
● Develop their own problems from their world
● Determine the most appropriate path to solve a 

problem
● 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
● Create a tool-rich environment
● Use coding to 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
● 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

● Create concrete problems where the 
importance of precision is easily seen

Students:
● Be aware of how precision affects different 

situations
● Internalize the level of detail needed to write 

code and apply that to math
● Use robots to illustrate 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.
Teachers:

● Highlight places where structures learned in 
math can be applied to coding. 

○ Measurement
○ Geometry
○ 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:
● Let students discover their own shortcuts. 
● Repeat things!
● Ask, “When would it be a good time to use a 

certain block?”

Students:
● Look for shortcuts. 
● 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. 



Implications for Coaching

● Veteran educators who don’t always “need” or receive coaching

● Classrooms where there is a lack of engagement

● Relationship building

● Encouraging students to be the experts

● Vulnerability



Logistics
A finch robot costs $149.

The classroom flock with 5 robots and accessories costs $800.

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. 

 



Professional Development and Activities



Feedback from Students

● When we can put crayons inside and it starts making colors

● Coding

● My favorite thing about Finch Robots is that you can put LEGOs on it and you can control 

them.And they move.

● My favorite part about Finch Robots is when you put different levels you can go faster 

and do 90 degree turns

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

● You can move the finch anywhere.

● Making letters

● I like learning how to measure how far the Finch Robots go.

● Coding it to go fast.

What is your favorite part about 
using Finch Robots?



Feedback from Students

● I feel happy

● I feel very happy

● Normal

● I feel kinda frustrated when we do challenges but I also feel good when we use them.

● I feel like Torreto from fast and furious because I could code so it could drive very fast.

● Happy, joyful

● I feel excited and silly.

● Happy

● I feel like I have to measure the distant first and then add the measurement for the 

Robot.

● I feel like a mechanic because I code it with a partner.

How do you feel when you use Finch 
Robots?



Feedback from Students

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

● I'm good at coding

● You can do anything while coding

● That you could place how many feet you want turns or codes to go

● We should use them more often pls 😀
● Coding is a bit complicated, but it's still worth trying!

● Make a circle

● I want to know how important measurement is in coding.

● That it is fun because you gotta calculate how turns and angles to be precice.

What is something you want me to 
know about coding?



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.
5. Use appropriate tools strategically.
6. Attend to precision.
7. Look for and make use of structure.
8. Look for and express regularity in repeated reasoning.

Think back to the icebreaker. Do 
you have any new ideas about 

how you can advance your 
chosen standard?



Questions?



Let’s Play!

● Experiment with a Finch in the back of the room. Practice  completing one of the given 
tasks or just familiarize yourself with the hardware and software. 

○ Drawing Shapes
○ Around the Cup and Back
○ Amazing Mazes
○ Multiplication with Finch
○ Write the First Letter of Your Name with the Finch

● Try to experience 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


References
(2024). ISTE: Home. Retrieved May 1, 2024, from https://iste.org/

(2024). BirdBrain Technologies - Deep and Joyful Learning. Retrieved May 1, 2024, from 

https://www.birdbraintechnologies.com/

Computational Thinking with Scratch. (n.d.). ScratchEd. Retrieved May 1, 2024, from 

https://scratched.gse.harvard.edu/ct/index.html

Mankoff, R. (Ed.). (2012). The New Yorker Book of Teacher Cartoons. Wiley.

Maryland State Department of Education. (2022, November). Standards for Mathematical Practice. Retrieved May 1, 

2024, from 

https://www.marylandpublicschools.org/about/Documents/DCAA/Math/StandardsForMathematicalPractices.pdf

Williams, H. (2021). No Fear Coding: Computational Thinking Across the K-5 Curriculum (Second ed.). International 

Society for Technology in Education.




