
 Unit 6: Physical Compu�ng 
 April-June 

 Targeted Standards  :  K12 Computer Science Standards 

 ●  Compu�ng Systems - Devices, Hardware and So�ware, Troubleshoo�ng 
 ●  Data and Analysis - Collec�on, Storage 
 ●  Algorithms and Programming - Algorithms, Variables, Control, Modularity, Program Development 

 (also reference  CSTA K-12 Computer Science Standards  ) 
 Ra�onale and Transfer Goals  : 

 Students will be able to demonstrate awareness of simple programming concepts such a s sequencing, repe��on, variables, and selec�on by 
 wri�ng short programs.  So far students will have used block-based programming and JavaScript in the code.org App Studio.  Students will know 
 learn how to translate their knowledge of programming from those languages to that of Python.  Using Python, students will be able to use 
 simple control flow statements and use variables to use a variety of logical, arithme�c, comparison operators.  These will then use the GPiO pins 
 on the Raspberry Pi to make use of LEDs and bu�ons.  Finally, they will end the year by programming a Minecra� game and building their own 
 controllers to play. 

 Enduring Understandings: 

 ●  Crea�ve development can be an essen�al process for crea�ng a computa�onal ar�fact. 
 ●  People use computer programs to process informa�on to gain insight and knowledge. 
 ●  Algorithms are precise sequences of instruc�ons for processes that can be executed by a computer and are implemented using 

 programming languages. 
 ●  Programs can be developed for crea�ve expression, to sa�sfy personal curiosity, to create new knowledge, or to solve problems. 
 ●  People write programs to execute algorithms. 
 ●  Programming uses mathema�cal and logical concepts. 

https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form
https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form
https://k12cs.org/framework-statements-by-progression/
https://curriculum.code.org/csp/standards/
https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form


 Essen�al Ques�ons  : 

 ●  How does so�ware interact with hardware? 
 ●  How can computers communicate informa�on with simple hardware outputs? 
 ●  How can programs be made to repeat tasks? 
 ●  How can computers sense and respond to their environment? 
 ●  How can complex real-world informa�on be represented in code? 
 ●  How can simple hardware be used to develop innova�ve new products? 

 Content/Objec�ves  Instruc�onal Ac�ons 
 Content 

 What students will know 
 Skills 

 What students will be able to do 
 Ac�vi�es/Strategies 

 How we teach content and skills 
 Evidence (Assessments) 

 How we know students have learned 
 ●  Compare tradeoffs 

 associated with 
 compu�ng technologies 
 that affect people's 
 everyday ac�vi�es and 
 career op�ons. 

 ●  Use flowcharts and/or 
 pseudocode to address 
 complex problems as 
 algorithms. 

 ●  Decompose problems and 
 subproblems into parts to 
 facilitate the design, 
 implementa�on, and 
 review of programs. 

 ●  Incorporate exis�ng 
 code, media, and libraries 
 into original programs, 
 and give a�ribu�on. 

 ●  Iden�fy compu�ng 
 innova�ons within a 
 given field 

 ●  For a given device, 
 ar�culate the likely inputs 
 and outputs 

 ●  Suggest improvements to 
 help a device be�er solve 
 a specific problem 

 ●  Compare and contrast 
 mul�ple ways to take 
 input 

 ●  Describe the elements of 
 an event handler 

 ●  Model different methods 
 of taking user input 

 ●  Create a user interface 
 composed of mul�ple 
 design elements 

 ●  App Lab 
 ●  Maker Toolkit 
 ●  Project 
 ●  Python Programming 
 ●  Raspberry Pi 
 ●  Minecra� 
 ●  Breadboards with LEDs 

 and Bu�ons 
 ●  Unplugged 
 ●  Research 

 ●  Rubrics for projects from 
 code.org 

 ●  Students will be able to 
 control an LED turning on 
 and off.  Students will be 
 able to use a bu�on to 
 perform an event in 
 Minecra�. 

 ●  Students will be able to 
 create a controller using 
 user made bu�ons to 
 make a character turn 
 le�, right, forward, and 
 backwards in Minecra�. 

 ●  Students will know the 
 parts of a Raspberry Pi 
 and be able to connect a 
 breadboard to it. 

https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form
https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form
https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form


 ●  Systema�cally test and 
 refine programs using a 
 range of test cases. 

 ●  Create clearly named 
 variables that represent 
 different data types and 
 perform opera�ons on 
 their values. 

 ●  Document programs in 
 order to make them 
 easier to follow, test, and 
 debug. 

 ●  Design projects that 
 combine hardware and 
 so�ware components to 
 collect and exchange 
 data. 

 ●  Systema�cally iden�fy 
 and fix problems with 
 compu�ng devices and 
 their components. 

 ●  Recommend 
 improvements to the 
 design of compu�ng 
 devices, based on an 
 analysis of how users 
 interact with the devices. 

 ●  Design and itera�vely 
 develop programs that 
 combine control 
 structures, including 

 ●  Use event handlers to 
 respond to user input 

 ●  Explain the difference 
 between the "click", 
 "change", and "input" 
 events, and iden�fy 
 scenarios for each 

 ●  Use a ge�er to get the 
 current content of a UI 
 element 

 ●  Use a se�er to change 
 the content or proper�es 
 of a UI element 

 ●  Write programs that 
 change mul�ple elements 
 on a single screen instead 
 of changing screens 

 ●  Connect and 
 troubleshoot external 
 devices 

 ●  Turn on and off an LED 
 with code 

 ●  Access a specific loca�on 
 in a list using its index 

 ●  Ar�culate the difference 
 between the length of a 
 list and the index of its 
 last value 

 ●  Access items in an array 
 by index 

 ●  Apply the RGB color 
 model to LEDs 

https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form
https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form
https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form


 nested loops and 
 compound condi�onals. 

 ●  Seek and incorporate 
 feedback from team 
 members and users to 
 refine a solu�on that 
 meets user needs. 

 ●  Understand how to use a 
 for loop as a way to 
 repeat a set of code a 
 certain number of �mes 

 ●  Trace the execu�on of a 
 for loop 

 ●  Given a for loop, predict 
 how many �mes it will 
 repeat 

 ●  Use for loops to process 
 through the color Leds 
 and do something to all 
 the color Leds 

 ●  Use for loops to process a 
 list 

 ●  Use a �med loop to write 
 a non-blocking infinite 
 loop 

 ●  Replicated a for loop with 
 a �med loop 

 ●  Use event handlers to 
 take user input 

 ●  Output simple 
 informa�on on a physical 
 device 

 ●  Use a loop to repeat 
 instruc�ons 

 ●  Prototype a program that 
 integrates so�ware and 
 hardware 

 ●  A�ach an event handler 
 to a hardware input 

https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form
https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form
https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form


 ●  Choose the appropriate 
 event for a given scenario 

 ●  A�ach an event handler 
 to a hardware input 

 ●  Choose the appropriate 
 event for a given scenario 

 ●  Develop apps that take 
 input through analog 
 sensors 

 ●  Independently scope the 
 features of a piece of 
 so�ware 

 ●  Prototype a physical 
 compu�ng device 

 ●  Implement a plan for 
 developing a piece of 
 so�ware that integrates 
 hardware inputs and 
 outputs 

 Spiraling for Mastery 
 Where does this unit spiral back to other units from this or previous years 
 in order to ensure that students retain mastery of what they’ve learned? 

 Content or Skill for this Unit  Spiral Focus from Previous Unit  Instruc�onal Ac�vity 
 ●  People evaluate and select algorithms 

 based on performance, reusability, 
 and ease of implementa�on. 
 Knowledge of common algorithms 
 improves how people develop 
 so�ware, secure data, and store 
 informa�on. 

 ●  Algorithms affect how people 
 interact with computers and 
 the way computers respond. 
 People design algorithms that 
 are generalizable to many 
 situa�ons. Algorithms that 

 ●  Learning to Program with Python 

https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form
https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form
https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form


 ●  Data structures are used to manage 
 program complexity. Programmers 
 choose data structures based on 
 func�onality, storage, and 
 performance tradeoffs. 

 ●  Programmers consider tradeoffs 
 related to implementa�on, 
 readability, and program performance 
 when selec�ng and combining control 
 structures. 

 ●  Complex programs are designed as 
 systems of interac�ng modules, each 
 with a specific role, coordina�ng for a 
 common overall purpose. These 
 modules can be procedures within a 
 program; combina�ons of data and 
 procedures; or independent, but 
 interrelated, programs. Modules 

 are readable are easier to 
 follow, test, and debug. 

 ●  Programmers create variables 
 to store data values of 
 selected types. A meaningful 
 iden�fier is assigned to each 
 variable to access and 
 perform opera�ons on the 
 value by name. Variables 
 enable the flexibility to 
 represent different situa�ons, 
 process different sets of data, 
 and produce varying outputs. 

 ●  Programmers select and 
 combine control structures, 
 such as loops, event handlers, 
 and condi�onals, to create 
 more complex program 
 behavior. 

 ●  Programs use procedures to 
 organize code, hide 
 implementa�on details, and 
 make code easier to reuse. 
 Procedures can be 
 repurposed in new programs. 
 Defining parameters for 
 procedures can generalize 
 behavior and increase 
 reusability. 

 ●  Physical Compu�ng with Python 

 ●  Input and Output Controls 

 ●  Minecra� 

https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form
https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form
https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form


 allow for be�er management of 
 complex tasks. 

 ●  Diverse teams can develop programs 
 with a broad impact through careful 
 review and by drawing on the 
 strengths of members in different 
 roles. Design decisions o�en involve 
 tradeoffs. The development of 
 complex programs is aided by 
 resources such as libraries and tools 
 to edit and manage parts of the 
 program. Systema�c analysis is cri�cal 
 for iden�fying the effects of lingering 
 bugs. 

 ●  People design meaningful 
 solu�ons for others by 
 defining a problem’s criteria 
 and constraints, carefully 
 considering the diverse needs 
 and wants of the community, 
 and tes�ng whether criteria 
 and constraints were met. 

 ●  Build a Controller for Minecra� 

 21  st  Century Skills:  What are the  21  st  Century Skills  that are a part of this unit, and where are they experienced? 
 ●  Global awareness 
 ●  Crea�vity and Innova�on 
 ●  Cri�cal Thinking and Problem Solving 
 ●  Communica�on and Collabora�on 
 ●  Informa�on Literacy 
 ●  Flexibility and Adaptability 
 ●  Ini�a�ve and Self Direc�on 

 These skills are experienced throughout unplugged and plugged ac�vi�es that will involve individual, group, and whole class discussion. 
 Key resources:  What are the resources that are essen�al  for this unit (may also be listed in “Ac�vi�es/Strategies”)? 

 ●  Raspberry Pi Curriculum 
 ●  Raspberry Pi Resources 
 ●  Minecra� with Raspberry Pi and Python 
 ●  Learning Python 

https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form
https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form
http://www.p21.org/about-us/p21-framework
https://curriculum.raspberrypi.org/
https://www.raspberrypi.org/resources/
https://www.raspberrypi.org/learning/getting-started-with-minecraft-pi/
https://www.learnpython.org/
https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form


 ●  Skulpt Python in a Browser 
 ●  Unit 6- Code.org Computer Discoveries Curriculum 

https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form
https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form
http://www.skulpt.org/
https://curriculum.code.org/csd/unit6/
https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form
https://docs.google.com/forms/d/1SW2D1aDmhBKEISuIBYrSwhGonjUki5g62NgzXqndB6A/viewform?usp=send_form

