This course meets
graduation requirements:

( ) English
() FineArts
( ) Foreign







7. Materials of Instruction (Note that materials of instruction for English language learners are required and
should be listed below.)

Textbook(s) and Core Reading(s):
Materials will be supplied through PowerPoints and written materials as supplied by the PLTW organization
Supplemental Materials and Resources:

There will be extensive use of computers and Android tablet computers. And the use of the MIT App Inventor,
MIT App Inventor and the computer language Python®

8. Course Outline

Introduction to Computer Science (ICS) is designed to be implemented as a half-year high school course or two
nine-week PLTW Gateway modules. In each module, student teams create an Android® interface to solve a
problem the team defines. Students learn fundamental computer science (CS) concepts using MIT App Inventor.
The course aims to develop computational thinking and build student excitement. Several days in each module are
targeted to build career awareness about computing skills in all fields and to improve students' cyber hygiene. The
modules are sequential;

Tools
* MIT App Inventor
* MIT App Inventor
* Python®

Additional Skills and Knowledge
* Pair programming
* Project management
» Documentation
* Presentation
* Cyber hygiene
« Career and societal impact of computing

ICS 1: Mobile Computing (45 days)

Instructor's Preface

The goal of Unit 1 is to excite students about programming and build students’ ability to break apart a problem and
persistently build solutions in small steps. Student creativity, collaboration, and an iterative design process

are emphasized. Students work with MIT App Inventor to create basic apps that rely on the concepts of event-driven
programming, branching and iteration, variables, and abstraction — the building blocks of creating with code.



Student Preface

You will design and build apps to express yourself creatively. You may also



Activities, Projects, and Problems — Summary and Goals
Activity 1.1.1 Computing Is Changing the World (2 days)

Students pick a grand challenge and consider how mobile computing, the Internet, Big Data, and simulation are
contributing to solving that challenge.

Primary goals for the activity, project, or problem:
« Establish the course as an exploration of the impact of computing
* Consider how computing will impact what is important to you

Activity 1.1.2 Digital Doodle (2 days)

Students use MIT App Inventor (Al2) to create an app with a drawing canvas and its own camera control. The app
allows users to draw on photos by dragging and tapping on the screen.

Primary goals for the activity, project, or problem:
* Become familiar with the Al2 Designer and Blocks views
* Introduce Al2 components and user interface (Ul)elements
* Use event handlers

Activity 1.1.3 Count Me In (3 days)

Students create a mobile app with a counter operated by buttons and voice recognition. Students learn about the
properties and events associated with Al2 components and are introduced to Agile development.

Primary goals for the activity, project, or problem:
» Become familiar with storing, retrieving, and operating on string and numeric data
« Be able to identify and work with properties and events of labels and buttons

Activity 1.1.4 Representing Music (2 days)
Students analyze digital and analog sound. Students use Audacity® software and a spectrum analyzer to create and
analyze a digital recording of themselves.

Primary goals for the activity, project, or problem:
* Use software to manipulate sound
* Describe how sound is represented in digital data

Activity 1.1.5 Sound Decisions (3 days)

Students use an Al2 canvas to create a bouncing ball with sounds that depend on which side the ball bounces
against.

Primary goals for the activity, project, or problem:
« Use compound logic



Activity 1.1.6 See-through (2 days)
Students use GIMP to create a sprite from an image. Representation and ownership of images are considered.

Primary goals for the activity, project, or problem:
* Use software to manipulate images
* Describe the RGB and RGBA abstractions for representing images
« Describe fair use when rights are reserved and under Creative Commons

Project 1.1.7 Sprite Smash (4 days)

Students create a game, Sprite Smash, in which a sprite pops up at random positions on the screen. The player
scores points by tapping the sprite before it jumps to a new location. Students apply event handlers, procedures,
global variables, and the Cartesian coordinate system.

Primary goals for the activity, project, or problem:
« Use Cartesian x- and y-coordinates with Al2 properties
* Respond to internal and external events with event handlers
* Use a procedure to make code modular
* Increment and display global variables

Lesson 1.2 Putting Together Pieces (16 days)

Instructor's Preface

Students continue to pair program and to explore the impact of the computing revolution as they learn how more
complex programs are put together. Students build skills with collaboration tools and processes. They

apply these collaboration skills while creating new MIT App Inventor projects. Students investigate community
needs to identify an app they can develop to meet a real client's need.

Student Preface

In this lesson, you will learn how a complex program can be put together. You will learn how to break a big
problem apart into manageable bite-sized pieces of success. Most software is created by teams that include dozens
of people. How do they coordinate their work? You will learn about project planning and about tools that you can
use to collaborate with others to create complex solutions to real problems. With a partner, you will conduct
research and create the idea for an app to meet a real client's need.

Essential Questions

Q1. How is a complex piece of software organized?
Q2. How do teams plan and create complex solutions to a problem?

Activity 1.2.1 Picture Pool (5 days)

Students create an app in which a sprite slides around a canvas based on randomness, tablet tilt, flings, or taps.
Abstracted procedures are provided and used to teach the concept of abstraction.






Lesson 1.3 Collaborate to Solve Problems (11 days)

Instructor's Preface



Activity 1.3.3 CS and IT Careers (2 days)

Students research and present about career opportunities in a field of their choice, focusing on the way in which CS
and IT skills improve the opportunities in that career field.

Primary goals for the activity, project, or problem:
* Describe career opportunities in CS and IT
* Describe how computing is impacting all fields

Problem 1.3.4 Create an App for a Client (5 days)

Students develop an app to express creativity or to meet a need in a project growing out of the interviews in
the previous lesson.

Primary goals for the activity, project, or problem:
* Collaborate when programming
* Be persistent when programming
 Use documentation and other resources when programming









fields. Students then apply their Python® skills to compete in a rock-paper-scissors game, developing functions to
implement a complex strategy that attempts to detect their opponent's strategy.

Student Preface

In this lesson you will learn how to create algorithms with Python®, a text based programming language. You will
create a game simulation and explore how simulation is affecting all career fields. You will find that you can
transfer what you learned in MIT App Inventor® to text-based languages like Python®. Your class will hold a
round-robin tournament in which you will take advantage of computing power to predict another player's strategy in
the rock-paper-scissors game. Through programming these games, you will learn the central principles of
algorithms, the recipes that control what the computer does.

Essential Questions
Q1. How are algorithms used to solve common problems?
Q2. How are functions and abstraction used to handle complexity?

Q3. How are data and simulation affecting career fields?

Activities, Projects, and Problems — Summary and Goals






