


	MAT 220: Math 4 Today  
20 week: Coding 

	Learning Targets
	Unit Name
	Instructional Resources
	Vocabulary

	
	Unit 1:  
	
	

	I can....
 - Use an iterative process to plan the development of a program by including others' perspectives and considering user preferences.
- Seek diverse perspectives for the purpose of improving computational artifacts.
 - Recommend improvements to the design of computing devices, based on an analysis of how users interact with the devices. 
 - Seek and incorporate feedback from team members and users to refine a solution that meets user needs.
 - Create prototypes that use algorithms to solve computational problems by leveraging prior student knowledge and personal interests.
 - Design and iteratively develop computational artifacts for practical intent, personal expression, or to address a societal issue by using events to initiate instructions.
	Making with micro: bit - An introduction to design thinking and the micro: bit as a component for a basic making activity.
	Introduction Script

Educator Guide

Quick Start Power point

Quick Start Script

Student Workbook

Assessment materials
	Micro: bit
Processing

	
	Unit 2:
	
	

	I can...
- Describe how internal and external parts of computing devices function to form a system.
- Model how computer hardware and so􀁸ware work together as a system to accomplish tasks.
- Create programs that include sequences, events, loops, and conditionals.
 - Describe choices made during program development using code comments, presentations, and demonstrations.
- Use flowcharts and/or pseudocode to address complex problems as algorithms
	Algorithms
Introduces a conceptual framework for thinking of a computing device as something that uses code to process one or more inputs and send them to an output(s).
	Educator Guide

Classroom Presentation

Quick Start Script

Quick Start Video

Student Workbook

Assessment materials

	Algorithms

	
	Unit 3:
	
	

	I can...
- Create programs that use variables to store and modify data.
- Create clearly named variables that represent different data types and perform operations on their values.
	Variables
Introduces the use of variables to store data or the results of mathematical operations, and the importance of giving variables unique and meaningful names.
	Educator Guide

Classroom Presentation

Quick Start Script

Quick Start Video

Student Workbook

Assessment materials
	Variables

	
	Unit 4:  
	
	

	I can...
- Create programs that include sequences, events, loops, and conditionals.
 - Use flowcharts and/or pseudocode to address complex problems as algorithms.
 - Design and iteratively develop programs that combine control structures, including nested loops and compound conditionals.
	Conditionals
Introduces the Logic blocks, such as ‘If…then’ and ‘If…then…else’, with a focus on practicing skills of creativity, problem-solving, and collaboration.
	Educator Guide

Classroom Presentation

Quick Start Script

Quick Start Video

Student Workbook

Assessment materials
	Conditionals

	
	Unit 5:
	
	

	I can...
- Create programs that include sequences, events, loops, and conditionals.
 - Test and debug (identify and fix errors) a program or algorithm to ensure it runs as intended.
 - Use flowcharts and/or pseudocode to address complex problems as algorithms.
 - Design and iteratively develop programs that combine control structures, including nested loops and compound conditionals.
	Iteration
Introduces the concept of iteration and loops to program repeated sequences of code more efficiently.
	Educator Guide

Classroom Presentation

Quick Start Script

Quick Start Video

Student Workbook

Assessment materials
	Iteration
Looping

	
	Unit 6:
	
	

	I can...
- Decompose (break down) problems into smaller, manageable subproblems to facilitate the program development process.
 - Modify, remix, or incorporate portions of an existing program into one's own work, to develop something new or add more advanced features.
 - Test and debug (identify and fix errors) a program or algorithm to ensure it runs as intended.
- Decompose problems and subproblems into parts to facilitate the design, implementation, and review of programs.
 - Systematically test and refine programs using a range of test cases.
 - Document programs in order to make them easier to follow, test, and debug.
 - Create prototypes that use algorithms to solve computational problems by leveraging prior student knowledge and personal interests.
- Design and iteratively develop computational artifacts for practical intent, personal expression, or to address a societal issue by using events to initiate instructions.
	Mini project
Provides a review of the concepts covered in units 1-5, introduces an independent “mini-project,” and reinforces the important idea that programming is a process of patient problem-solving.
	Educator Guide

Classroom Presentation

Quick Start Script

Quick Start Video

Student Workbook

Assessment materials
	Micro: bits 
Processing 
Algorithms 
Variables 
Conditionals 
Iteration and looping





	MAT 220: Math 4 Today

	NYS Standards
	Unit Name
	Instructional Resources
	Vocabulary

	
	*Unit 7:  
	
	

	I Can...
- Use flowcharts and/or pseudocode to address complex problems as algorithms.




	Coordinates
Introduces the use of coordinates to store data or the results of mathematical operations and gives students practice programming the LEDs of the micro:bit screen using coordinates.
	Educator Guide

Classroom Presentation

Quick Start Script

Quick Start Video

Student Workbook

Assessment materials
	Coordinates

	
	Unit 8:
	
	

	I Can...
- Use flowcharts and/or pseudocode to address complex problems as algorithms.




	Booleans
Introduces the use of the Boolean data type to control the flow of a program, keep track of state, and to include or exclude certain conditions.
	Educator Guide

Classroom Presentation

Quick Start Script

Quick Start Video

Student Workbook

Assessment materials
	Booleans

	
	*Unit 9:
	
	

	I Can...
- Represent data using multiple encoding schemes.
- Use flowcharts and/or pseudocode to address complex problems as algorithms.
	Bits, bytes, and binary
Introduces the concept of binary digits, base-2 notation, how data is stored digitally, and how it can be read and accessed.
	Educator Guide

Classroom Presentation

Quick Start Script

Student Workbook

Assessment materials
	Bits, bytes and binary

	
	*Unit 10:  
	
	

	I Can...
- Model how information is broken down into smaller pieces, transmitted as packets through multiple devices over networks and the Internet, and reassembled at the destination.
- Take on varying roles, with teacher guidance, when collaborating with peers during the design, implementation, and review stages of program development.
- Design projects that combine hardware and software components to collect and exchange data.
	Radio communication
Introduces the radio functionality of the micro: bit to send and receive numeric and string data between micro: bits, and the concept of pair programming with the project.
	Educator Guide

Quick Start Power Point

Quick Start Script

Quick Start Video

Student Workbook

Assessment materials
	Radio

	
	*Unit 11:
	
	

	I Can...
- Use flowcharts and/or pseudocode to address complex problems as algorithms.
- Use lists to simplify solutions, generalizing computational problems instead of repeatedly using simple variables.
	Arrays
Introduces the usefulness of arrays to store a collection of related data types and retrieve the data points in an ordered fashion, and common algorithms for sorting data.
	Educator Guide

Quick Start Power Point

Quick Start Script

Quick Start Video

Student Workbook

Assessment materials
	Array

	
	*Unit 12:
	
	

	I Can...
- Decompose (break down) problems into smaller, manageable subproblems to facilitate the program development process.
- Modify, remix, or incorporate portions of an existing program into one's own work, to develop something new or add more advanced features.
- Test and debug (identify and fix errors) a program or algorithm to ensure it runs as intended.
- Decompose problems and subproblems into parts to facilitate the design, implementation, and review of programs.
- Systematically test and refine programs using a range of test cases.
- Document programs in order to make them easier to follow, test, and debug.
- Create prototypes that use algorithms to solve computational problems by leveraging prior student knowledge and personal interests.
- Design and iteratively develop computational artifacts for practical intent, personal expression, or to address a societal issue by using events to initiate instructions.
	Independent final project
Provides review of units 7-11, and tasks students to create an independent project that demonstrates the use of something they have already learned, something they researched for themselves, something they borrowed from somewhere else (with citations), and something completely original, as well as documentation of their design, making, and learning process.
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