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Lesson Title: Storing Android Accelerometer Data

Draft Date: 7/15/2012
1st Author (Writer): Scott Burns

Instructional Component Used: Computer Programming

Grade Level: 9-12

Content (what is taught): 

· Computer Programming

Context (how it is taught):

· Students will work through a tutorial from YouTube demonstrating graphic and local database storage on MIT’s App Inventor software
· Students will design an application to keep persistent data on acceleration of an Android device

Activity Description:

Students will work through a tutorial and then create their own application which will collect data from an Android device’s accelerometer and then store that data to a database.

Standards: 

Math: MB1, ME1




Science: SE1, SE2

Technology: TA1, TA2, TB2



Engineering: EA2, ED2, ED3

Computer Science: CT:L1:3, CT:L2, CL:L1, CL:L3, CCP:L1, CD:L1
Materials List: 

· Computers

· MIT’s App Inventor (web-based, free software)

· Large paper or white boards

· Markers

· Android device (smartphone or tablet)

Asking Questions: (Storing Android Accelerometer Data)

Summary: Students will complete an online tutorial and then discuss and answer questions.

Tutorial located at: http://www.youtube.com/watch?v=Iq9KkAbhxQg
Outline: 

· Students will watch a YouTube tutorial

· Students will discuss among themselves ideas they have for using the tools they learned in new and creative ways.

Activity: Students will watch the YouTube clip and follow along using MIT’s App Inventor in order to create a simple application using basic graphics and a local database to store persistent data and discuss possible uses of the tools they have learned then answer questions.



	Questions
	Answers

	Describe the tasks that can be done by the tutorial application.


	The application can show graphics, take user input and store data.

	What is the purpose of the TinyDB (Tiny database)?  


	Using the database allows data to be persistent (stay in memory even if the app is closed).

	Describe how to retrieve data once it has been stored in a database.
	Every entry in the database will have a specific tag (usually a number or letter).  By sending the tag name to the database, it knows which piece of data to send back.

	What kinds of applications could we construct using these same tools?
	Answers will vary.  Examples could include applications that store directions for finding a parked car, locker combinations, phone numbers, important dates, etc. 


Resources:

· Tutorial Link:  http://www.youtube.com/watch?v=Iq9KkAbhxQg
Exploring Concepts: (Storing Android Accelerometer Data)

Summary: Before working on the computer, students will draw plans of their code design on large paper or whiteboards.  

Outline: 

· Students will discuss in groups of 2-3 how to design the code, writing Pseudo-Code for their plans as they discuss

· Students will draw a diagram of the App Inventor blocks

Activity: Students will plan a mobile android app that will access the accelerometer on an Android device.  No actual code will be written in this activity, rather students will write Pseudo-Code.   Students will work in groups of 2-3 and discuss and write on how the create the code that will allow an android device to store and recall data.  As they discuss, they will use Pseudo-Code, which is a basic outline of needed object and algorithms written down without worrying about syntax.  When the group has a consensus on how to build the code, they will draw a detailed diagram of the necessary App Inventor Blocks.  Labels, colors and the correct connection types are all necessary parts of the diagram.
Resources:

· Large paper or white boards

Instructing Concepts: (Storing Android Accelerometer Data)

Computer Programming

Putting Programming in Recognizable Terms:  Programming is defined as designing and creating software that allows a computer or other device accomplish a desired task.

Putting Programming in Conceptual Terms: Programming is how a human user gives commands and tasks to a computing machine.  This is done through a wide variety of mediums that are often layered upon each other.  The most primitive programming involves the use of bits, or electronic signals that represent symbols such as 0’s and 1’s.  This base can be translated into programming that turns symbols into words, making it easier for humans to write plans or processes for the machine (the plans or processes are often called “algorithms”).  Further translations make the simple languages more complex and allow more use of common human language, leading to high level languages such as Java and C++.
Putting Programming in Mathematical Terms: Mathematically, programming is built on conditional logic taught in most geometry courses, Boolean logic which is the simply examining on/off or true/false results, finite loops of a process, and recursion methods.  Programming is a direct application of a wide variety of mathematical thinking.

Putting Programming in Process Terms:  Programming is usually done using a chosen high level language such as Java, C++, Python, or one of many others and an integrated development environment (IDE) which provides the programmer with text editing for typing the code of the program.  Programming also uses a compiler which will translate the written code down through the languages understood by the respective machine, and debugger which allows for step-by-step inspection of a program in order to find errors in the code.
Putting Programming in Applicable Terms: Programming describes variety of tasks done in computer science.  Any software that operates on a computer is composed of a program developed by a programmer.  Programming is also used to control industrial machinery, encrypt and decrypt messages or data, and solve multi-variable problems like weather and economic forecasting.  
History:  The history of electronic computer programming began in the 1940’s with the invention of the ENIAC machine.  This first modern computer was developed by the military to help with the writing of artillery-firing tables.  These tables were used for different weapons that were fired under varied conditions for target accuracy.  As computers improved through the 1950’s to the 1970’s, languages like COBOL for business and FORTRAN for science and engineering were developed and became the standard.  With the invention of the personal computer in the 1980’s computers became household items and the number of languages grew and diversified.  Pascal and BASIC were languages that sprung up in the 1980’s as a result of the PC.  As the computer continues to get more powerful, the languages continue to adapt.  Some of the more prevalent languages today are the various iterations of C, Java, PHP, and numerous others.  

Basic Functions of Computer Program (in almost any language)

Input:  The acquisition of data from a file, keyboard or other input device.

Mathematical Functions:  The performance of mathematical operations ranging from basic arithmetic to advanced functions.

Repetition:  The performance of an action over and over, sometimes with subtle changes.

Conditional Algorithms:  The checking for certain conditions and the execution of statements in an appropriate sequence.

Output:  The displaying of data resulting from the program on a screen, in a file, or any other means.
Organizing Learning: (Storing Android Accelerometer Data)

Summary: Students will use MIT’s App Inventor to create an application that will store the accelerometer data from an Android device.  The program will also allow students to retrieve the data and manually transfer it for analysis using Microsoft Excel, Geogebra, or a similar program.  
Outline: 
· Students will work in groups of two or three and use MIT’s App Inventor to construct their program, making use of the built-in accelerometer sensor which gives acceleration in three dimensions

· The students will write the program to measure one axis (x, y, or z) of acceleration, store these values in a database and allows user to retrieve the data
Activity: Students will follow this general process to create a program within App Inventor.  They will be allowed and encouraged to add or modify these basics in order to make the program user-friendly.

1) Create a new application titled “AccelerometerData”

2) The program will need a clock (the clock should not be enabled, wait until the start button is clicked to enable the clock), labels for displaying the data, start, stop, and submit buttons, a TinyDB, and an AccelerometerSensor.  You will need to drag these in from the Palette.

3) Open the Blocks Editor

4) In the blocks editor the program will need the following

a. A variable to keep track of the timer

b. A StartButton.Click which will reset and enable the timer

c. A Clock1.Timer which will increment the timer by one, set the acceleration text box to the chosen value of the accelerometer sensor (x, y, or z),  and store that value in the TinyDB, using the timer value as the tag

d. A StopButton.Click which will disable the timer, and clear any text boxes.

e. A SubmitButton.Click which will take will set the text of the acceleration text box to the value from the TinyDB using the number typed into the timer text box as the tag

Resources:

· App Inventor: http://www.appinventor.mit.edu/
Understanding Learning: (Storing Android Accelerometer Data)

Summary: Students will write a description of their code.

Outline: 

· Formative Assessment of Computer Programming

· Summative Assessment of Computer Programming

Activity: Students will complete written and performance assessments related to computer programming.


Formative Assessment: As students are engaged in the lesson ask these or similar 


questions: 
1) Do students understand what blocks are necessary for the code to work?

2) Can students give a step-by-step description of a chosen set of connected blocks?

3) Do students know how is the data stored and why they need to use a database?

4) How will the data be reviewed?  Can students think of a better way to do this?


Summative Assessment: Students can complete the following writing prompt.

Students will be given a printed-out hardcopy of a sample App Inventor code (see below) that controls two buttons.  The students’ task will be to write a description of what the code accomplishes when each button is clicked, and explain how it works.  
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2. Identify a variety of clectronic devices that contain computational processors

3. Demonstrate an understanding of the relationship befween hardware and software.

4. Use developmentally appropriate, accurate terminology when communicating about
technology.

5. Apply strategies for identifying and solving routine hardware problems that occur during
everyday computer use.

6. Describe the major components and functions of computer systems and networks.

7. Desaribe what distinguishes humans from machines focusing on human intelligence
versus machine intelligence and ways we can communicate.

8. Desaribe ways in which computers use models of intelligent behavior (e.g., robot motion,
speech and language understanding, and computer vision).

CD:L3:MW (Modem World)

1. Describe the unique features of computers embedded inmobile devices and vehicles

(e:g.. cell phones, automobiles, airplanes).

Develop criteria for purchasing or upgrading computer system hardware.

Describe the principal components of computer organization (e.g., input, output.

‘Pprocessing, and storage).

4. Compare various forms of input and output.

5. Explain the muliple levels of hardware and software that support program exccution
(e:g., compilers, interpreters, operating systems, networks).

6. Apply strategies for identifying and solving routine hardware and software problems that
occur in everyday life.

7. Compare and contrast client-server and peer-to-peer network strategies.

8. Explain the basic components of computer networks (¢.g., servers, file protection,
routing, spoolers and quenes, shared resources, and fault-tolerance).

9. Describe how the Intemet facilitates global communication.

10. Describe the major applications of artificial intelligence and robotics
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Students can complete the following performance assessment.

Students will create an application which stores their GPS locations over a given time interval.  This code will look similar to the acceleration application but will require a “Location Sensor” from App Inventor instead of a “Accelerometer Sensor.”
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