Computer Awareness Programme 8B ─ Using App Inventor in learning programming

Introduction
This is an enrichment unit designed around the IT Learning Targets for Key Stage 2 (P.4 – 6).  The main purpose of the unit is to use App Inventor in learning and teaching programming.

App Inventor is an online tool for developing Android applications, as long as the common browser such as Internet Explorer, FireFox, Chrome is connected to the Internet, it can start the development. App Inventor is an easy learning Android applications development tool. Students can produce different types of Android applications by dragging the command blocks and then test the applications by the emulators or Android-based smartphones. During the process of writing computer programs, students would have more opportunities to explore, think and create. In addition, they could develop their logical and computational thinking. 

Through this unit learning activities, students can understand the concept of computer instructions and programming and develop knowledge on using computer language to control computer, and then having developments in following areas:
· logical thinking
· algorithms and mathematical abilities
· estimation skills
· skills of writing simple programs
· problem-solving strategies
· exploration and inventive attitude
· creativity











Learning objectives
Through the programming language of App Inventor, develop students’ logical thinking and problem solving skills;
· Through the programming language of App Inventor to understand the concept and program of computer instructions;
· Know how to write simple computer programs including:
· Interface of a programming tool
· Buttons and text
· Pictures, sound and vibration
· Multi-screen and data exchange
· Animation
· Canvas
· Tiny Database

The purpose of this unit is to let students learn writing program with a visual programming language, App Inventor. For teaching arrangement, teachers could choose appropriate learning activities for students according to students’ ability . 

Teaching arrangement
App Inventor is a tool for students to experience critical thinking, creativity and inspired thinking. Therefore, during teaching App Inventor, teachers should not emphasize to recite instruction, but allow students to understand and master the use of various instructions gradually through various learning activities. Teachers should be open-minded to encourage and inspire the attitude of creative thinking, so that students have more space to think, and let them do their own exploring and explore solutions to problems, and thus nurture their logical thinking and problem solving skills.

The "Computer programming" part of this unit includes three different levels of teaching activities. According to students’ abilities, interests, condition of schools’ environment and facilities, teachers can select the appropriate materials for students. The teaching activities of this unit are designed progressively. Teachers can selectively use the related materials.

Within each unit, we provide a number of appropriate theme-based activities and exercise as examples for teachers ‘reference. To cater for the different learning needs of individual students, we have provided some challenges activities for high-ability students to arouse  their interest in learning. If students fail to grasp the learning objectives, teachers can customize the teaching materials according to the levels and needs of students.

Resources
Teacher references are included to provide more information of App Inventor for teachers to design their teaching activities. The resources are divided into two parts:
(1) Introduction to App Inventor instructions and the uses;
(2) Introduction of App Inventor related web sites.



Unit Structure

Unit 1
I. Learning objectives
1. Recognise the interfaces of programming tool 
2. Know how to write simple programs by App Inventor 
· Add buttons and text labels 
  
II. Students’ prior knowledge
1. Know how to switch on and off the computer. 
2. Know the Windows operating system environment.
  
III. Suggested learning procedures
1. Teachers introduce the learning activity aimed at using computer programs to develop students’ problem-solving skills and spatial sense. 
2. Teachers describe the main features of a simply computer program. Teachers can conduct the activities as follow: 
· Activity 1: Know the interfaces of programming tools
· Activity 2: Know the operation of buttons and text labels 
3. Teachers may select the appropriate facilities and teaching activities according to the ability of students and the school environment. 

Unit Structure

(1.1) Suggest activity 1: Know the interfaces of programming tools

Learning Objectives
Understand the interface of programming tool. 
  
I. Students’ prior knowledge
1. Know how to switch on and off the computer. 
2. Know the Windows operating system environment. 
3. Know how to start the App Inventor. 

  
II. Suggest learning procedures
1. Students use the App Inventor individually or in pairs and then complete the worksheets of learning activities. 
2. Teachers could show the result of the program first so as to motivate students and then encourage them to discuss and work with one another to complete the programs. 
  
III. Notes for teachers
1. Teachers should ensure Android emulator has been installed in each computer or there are enough on-line Android tablets in the classroom for students testing their developed programs. 
2. Teachers also should ensure each student should have one Google account and know how to sign in the operation page of App Inventor. 
3. Teachers may allow students to set the size of programming objectives by themselves.  
4. [image: ]Teachers should remind students not to close the Android emulators during writing programs as it can show the result of programs instantly and it could help students to test and debug their programs. 
5. Suggested components to be used:[image: ] [image: ]  [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ]  。




6. Suggested commands to be used:
 [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] 
[image: ]  [image: ][image: ]
[image: ]
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[image: Computer]  (1.1) Activities work sheet
Please locate the positions of the following components and commands.

1. Components
In the palette, you can find different kinds of components such as [image: ] [image: ]  [image: ][image: ]　. We can drag the components into the viewer and write programing inside the components. 

2. Properties of components
[image: ]After dragging the components into the viewer, you can see the options of the components in the platter of components. We can modify the property of components such as background color and font size. 
[image: ][image: ]


3. Blocks interface
Click “Blocks” [image: ]in the upper right-hand corner to enter the programming interface. 

4. Programming blocks
After entering the programming interface, there are two kinds of programming blocks, which are “Built-in block” and “Component block” respectively.  
[image: ]
“Built- in block”: It is not necessary to be used with components and it also can combine with “Component block” to write program. “Built- in block “includes “Control”, “Logic”, “Math”, “Text”, “List”, “Color”, “Variables”, “Procedures”.   「






A. “Control”
· [image: ]Control blocks allow you to put conditional branches and loops into the event-handlers of your App Inventor program. 

Example: we set the text of a label to "You win" when a score reaches 

The condition we want to check is whether the variable score equals to 100"
[image: ]
If the test evaluates as true, we want to tell the end-user they've won: 
[image: ]

[image: ]B. “Logic”
· Logic blocks generally test the value of properties and variables

Example test whether label1 text equals to label2 text when a button is clicked
[image: ]


[image: ]C. “Math”
· Math blocks can do anything from basic expressions to complex formulas.
· There are the basic arithmetic blocks for addition, subtraction, multiplication and division.
· There are 'algebra' blocks such as sqrt, abs, log, and ^ (powers)
· There are trigonometric functions like sin, cos, and tan and their inverses.

Example: A procedure “makenumber” which generates a number between 1 to 25 and set the value to a global variable “global K”
[image: ]
[image: ]D. “Text”
· Text blocks can create, manipulate and destroy text.

Example: Join two texts “Apple” and “Tree” and put the result into label1 when a button is clicked
[image: ]
[image: ]
E. “Lists”
· List blocks can create, and manipulate lists which can be combined with blocks to do a set series of operations on every value in the list.
 
Example: For instance, the following variable stores a list of phone numbers:
[image: ]
When you want to display such a list on the phone, you can plug it into the Text property of a Label. The items of the list will appear in a space-delimited list: (11111 22222 33333)

[image: ]



[image: ]F. “Colors”
· The Blocks Editor Colors drawer contains several blocks corresponding to commonly used colors. 
· You can plug these into the sockets for blocks that require colors, such as setting the text color or the background color of a component.

Example: Set a button background to RED
[image: ]

[image: ]G. “Variables”
You define a variable when your application needs to remember something that is not being stored within a component property.

For example, an application of game might needs to remember what level the user has reached:

Set the initial value (0 in this example) of the variable (name ‘score’) by dragging out a number block from the Math drawer and plugging it into the variable definition.
[image: initialize global score to 0]


H. “Procedures”
· A procedure is a sequence of blocks or code that is stored under a name, the name of your procedure block.[image: ]

Example: Create a procedure called “MoveMole” to move the mole to a random location on the screen: 

[image: http://appinventor.mit.edu/explore/sites/all/files/UserGuide/concepts/procedures/movemole.png]
After creation of a procedure, relevant block can be found in the Built-In Procedures drawer that let you call your procedure.
[image: http://appinventor.mit.edu/explore/sites/all/files/UserGuide/concepts/procedures/callmovemole.png]
“Component block”: Appear only when the component is dragged to the viewer. Each component has different properties. 

[image: ] [image: ]


	
	
	



Unit Structure

(1.2) Suggest activity 2: Recognise the operation of buttons and text labels
I. Learning objectives
Write an Android application, using buttons to control the appearance of text, enable students to familiarise with the operation of App Inventor and concept of programming. 
  
II. Students’ prior knowledge
1. Know how to open the App Inventor 
2. Recognise the use of different kinds of components and programming blocks 
  
III. Suggested learning procedures
1. Students use the App Inventor individually or in pairs and then complete the work sheets of learning activities. 
2. Teachers could show the result of the program first so as to motivate learning of students and then encourage students to discuss and co-operate with one another to complete the programs. 
  
IV. Notes for teachers
1. Teachers should ensure Android emulator has been installed in each computer or there are enough on-line Android tablets in the class room for students testing their developed programs. 
2. Teachers also should ensure each student should have one Google account and know how to sign in the operation page of App Inventor. 
3. Teachers may allow students to set the size of programming objectives by themselves. 
4. Teachers should remind students not to close the Android emulators during writing programs as it can show the result of programs instantly and it could help students to test and debug their programs. 
5. Suggested components to be used：[image: ] [image: ]  [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ]  。





6. Suggested commands to be used:
 [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] 
[image: ] [image: ] [image: ]
[image: ]
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 (1.2) Activity work sheet

Task: Press a button and display a pre-defined text.

Learning objective: You will learn how to set a pre-set text on a label and display it once user press a button

[image: ]

1. Start new project
[image: ]Click “Projects” “Start new project” and name the project as “Exercise 1”.




2. Add “Button” and “Label”
Drag “Button” and “Label” into the viewer.  









3. Enter the Blocks interface
Click “Blocks” button in the upper right-hand corner to enter the programming interface.  



4. Start programming

	1. Add button behaviour
[image: ]
	2. Add label behaviour
[image: ]

	3. Add text behaviour [image: ]
	4. Combine the above instructions


[image: ]



5. Executing the program
[image: ]
After completion of program, click “Connect” “Emulator” to test whether the program can be executed in the emulator normally.



6. Save the program

[image: ]After saving the program, click “Project” “Export selected project (.aia) to my computer” to name the file as Exercise1.aia and then send and install it in Android tablets to have testing. 




Unit Structure

Unit 2
I. Learning objectives
1. Recognise the interface of programming tool
2. Write simple programs with App Inventor
· Image, sound and vibration
· Multiple screen and data exchange 
  
II. Students’ prior knowledge
1. Recognise the use of different kinds of components and programming blocks. 
2. Know how to combine some simple blocks
3. Know how to execute and save the program
  
III. Suggested learning procedures
1. Teachers introduce the purpose of the learning activities, which is developing students’ problem solving ability by programming.
2. Teachers introduce the multi-media function of App Inventor, which includes image, sound and vibration etc. to enable students to write computer programs to control related functions.
3. Teachers introduce what is multi-screen and how to use App inventor to do data exchange.
4. Teachers may conduct the activities in the following recommended order: 
· Activity 1: Developing an application with image, sound and vibration functions. 
· Activity 2: Developing an application with multi-screen and data exchange functions. 
5. Teachers may select the appropriate facilities and teaching activities according to the ability of students and the school environment. 







Unit Structure

(2.1) Suggested activity 1: Developing an application with image, sound and vibration functions. 
I. Learning objectives 
By developing an application with image, sound and vibration function with App Inventor to develop students ‘understanding in how to write programs to control related functions and then develop other multi-purpose mobile applications. 
  
II. Students’ prior knowledge
1. Recognise the procedure of switch on and off the computer
2. Know how to combine some simple blocks
3. Know how to execute and save the program 
  
III. Suggest learning procedures
1. Students use the App Inventor individually or in pairs and then complete the work sheets of learning activities.。
2. Teachers could show the result of the program first so as to motivate learning of students and then encourage students to discuss and co-operate with one another to complete the programs. 
  
IV. Notes for teachers
1. Teachers should ensure Android stimulators have been installed in each computer or there are enough on-line Android tablets in the class room for students testing their developed programs. 
2. Teachers also should ensure each student should have one Google account and know how to sign in the operation page of App Inventor. 
3. Teachers may allow students to set the size of programming objectives by themselves.  
4. Teachers should remind students not to close the Android emulators during writing programs as it can show the result of programs instantly and it could help students to test and debug their programs.
5. Suggested components to be used: [image: ] [image: ]  [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ]  



6. Suggested commands to be used:
 [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] 
[image: ] [image: ] [image: ]
[image: ]
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· (2.1) Activity work sheet

Task: Press a button to show an image, call a sound file and get mobile vibration

Learning objective: You will learn how to upload multimedia files (i.e. pictures and sound), open a picture and sound file and how to control mobile vibration duration

[image: ]


1. Start new project
[image: ]Click “Projects” “Start new project” and name the project as “Exercise 2”. 




2. Drag a button, an image and player component into the viewer
[image: ]
3. Change button text into “Show Picture”

[image: ]


4. Upload pictures and sound
[image: ]

5. Add button1 behavior
[image: ]
6. Set Image1 picture to Bird.png
[image: ]


7. Set Player1 source to Bird.wav
[image: ]

8. Set the start and vibration time of the player
[image: ]
9. Combine the blocks
[image: ]

10. Executing the program
[image: ]
After completion of program, click “Connect” “Emulator” to test whether the program can be executed in the emulator normally. 



11. Save the program
[image: ]
After saving the program, click “Project” “Export selected project (.aia) to my computer” to name the file as Exercise 2.aia and then send and install it in Android tablets to have testing. 

















Unit Structure 

(2.2) Suggested Activity 2: Developing an application with multi-screen and data exchange functions

I. Learning objectives 
By developing an application with multi-screen and data exchange functions, enable students to understand how to write programs to control related functions and then to develop other multi-purpose mobile applications. 
  
II. Students’ prior knowledge
1. Recognise the procedure of switch on and off the computer. 
Know how to combine some simple blocks
2. Know how to execute and save the program 
  
IV. Suggest learning procedures
1. Students use the App Inventor individually or in pairs and then complete the work sheets of learning activities. 
2. Teachers could show the result of the program first so as to motivate learning of students and then encourage students to discuss and co-operate with one another to complete the programs.
  
V. Notes for teachers
1. Teachers should ensure Android emulator has been installed in each computer or there are enough on-line Android tablets in the class room for students testing their developed programs. 
2. Teachers also should ensure each student should have one Google account and know how to sign in the operation page of App Inventor.
3. Teachers may allow students to set the size of programming objectives by themselves. 
4. Teachers should remind students not to close the Android emulators during writing programs as it can show the result of programs instantly and it could help students to test and debug their programs.
5. Suggested components to be used：[image: ] [image: ]  [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ]  



6. Suggested commands to be used:
 [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] 
[image: ] [image: ] [image: ]
[image: ]
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[image: Computer]  (2.2) Activity work sheet

Task: Continue the previous example and press a button to open second screen.  In addition, pass the label text from screen 1 to screen2 and go back previous screen

Learning objective: You will learn how to open multiple screens with a button click.  In addition, we will pass data from screen1 to screen2 without using database.

1. Add and set the buttons and labels
[image: ]

2. Start programming
[image: ]

3. Add second screen
[image: ]

4. Second screen components and properties
[image: ]

5. Block diagram of the second screen
[image: ]

6. Save the program
[image: ]After saving the program, click “Project” “Export selected project (.aia) to my computer” to name the file as Exercise3.aia and then send and install it in Android tablets to have testing. 
Unit Structure

Unit 3
I. Learning objectives
1. Recognise the interfaces of programming tool 
2. Through App Inventor to write some simple programs to know
· application of “Clock”
· application of “Logic ”block
· application of “Canvas”
· how to create animation effect in the program
 
II. Students ‘prior knowledge
	1. Recognise the uses of different kinds of components and programming blocks 
2. Know how to combine some simple blocks
3. Know how to execute and save the program

	

	4. Know how to add image, sound and vibration functions
5. Know how to add second screen and make use of data exchange function


  
III. Suggested learning procedures
1. Teachers introduce the usage of “Clock”.
2. Teachers introduce how to use “Clock” and “Logic” blocks to create animation effect in the programs.
3. Teachers introduce how to use “Canvas” to control the position and the effect of the animations. 
4. Teachers can conduct the activities in the following recommended order:
· Activity 1: Uploading an image with animation effect
· [bookmark: _GoBack]Activity 2: Using “Canvas” to set the effect of collision with object in the program. 
· Activity 3: Developing the effect of opening hyperlink.
5. Teachers may select the appropriate facilities and teaching activities according to the ability of students and the school environment.。 






Unit Structure

(3.1) Suggest activity 1: Uploading an image with animation effect
I. Learning objectives 
Control the movement of image to create animation by using “Clock” 
  
II. Students ‘prior knowledge
1. Recognise the uses of different kinds of components and programming blocks
2. Know how to combine some simple blocks
3. Know how to execute and save the program
4. Know how to add image, sound and vibration functions
5. Know how to add second screen and make use of data exchange function 
  
III. Suggest learning procedures
1. Students use the App Inventor individually or in pairs and then complete the work sheets of learning activities. 
2. Teachers could show the result of the program first so as to motivate learning of students and then encourage students to discuss and co-operate with one another to complete the programs. 
  
IV. Notes for teachers
1. Teachers should ensure Android emulators have been installed in each computer or there are enough on-line Android tablets in the class room for students testing their developed programs.  
2. Teachers also should ensure each student should have one Google account and know how to sign in the operation page of App Inventor.
3. Teachers may allow students to set the size of programming objectives by themselves.    
4. Teachers should remind students not to close the Android emulators during writing programs as it can show the result of programs instantly and it could help students to test and debug their programs. 
5. Suggested components to be used：[image: ] [image: ]  [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ]  





6. Suggested commands to be used:
 [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] 
[image: ] [image: ] [image: ]
[image: ]
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[image: Computer] (3.1) Activity work sheet
														
Task: Uploading an image with animation effect
Learning objective: You will learn how to use clock component to control the timer so that animation can be created over a picture
[image: ]


1. Start new project
[image: ]Click “Projects” “Start new project” and name the project as “Exercise 4”.



2. Drag “Imagesprite”and “Clock” into the viewer
[image: ]　


3. Edit the properties of “Imagesprite”
[image: ]

4. Edit the behavior of “Clock”
[image: ]

5. Edit the behavior of “Imagesprite”
[image: ]
6. Edit the behavior of “Math” to control the position of the animation

[image: ]

7. Combine the programming blocks
[image: ]
The above instructions mean for each 1 second, image move to X with 2 pixel increment

8. Save the program
[image: ]
After saving the program, click “Project” “Export selected project (.aia) to my computer” to name the file as Exercise4.aia and then send and install it in Android tablets to have testing. 
						
Unit Structure

(3.2) Suggested activity 2: Using “Canvas” to set the effect of collision with object in the program.

I. Learning objectives
· Using “Canvas” to control the effect of collision with objects and event of dragging objects in the program 
· Control the movement of image to create animation by using “Clock” 

II. Students’ prior knowledge
1. Recognise the uses of different kinds of components and programming blocks
2. Know how to combine some simple blocks
3. Know how to execute and save the program
4. Know how to add image, sound and vibration functions
5. Know how to add second screen and make use of data exchange function 
  
III. Suggest learning procedures
1. Students use the App Inventor individually or in pairs and then complete the work sheets of learning activities. 
2. Teachers could show the result of the program first so as to motivate learning of students and then encourage students to discuss and co-operate with one another to complete the programs. 

IV. Notes for teachers
1. Teachers should ensure Android emulator has been installed in each computer or there are enough on-line Android tablets in the class room for students testing their developed programs.  
2. Teachers also should ensure each student should have one Google account and know how to sign in the operation page of App Inventor. 
3. Teachers may allow students to set the size of programming objectives by themselves.  
4. Teachers should remind students not to close the Android emulators during writing programs as it can show the result of programs instantly and it could help students to test and debug their programs. 
5. Suggested components to be used：[image: ] [image: ]  [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ]  
6. Suggested commands to be used:
 [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] 
[image: ] [image: ] [image: ]
[image: ]
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 (3.2) Using “Canvas” to control the effect of collision with objects and event of dragging objects in the program

Task: Add different colour and draw on screen with touch and drag behavior

Learning objective: You will learn how to set different colour canvas and draw a dot and drag those dots on the screen.  A cleaning button will also be included


[image: ]


1. Start new project
[image: ]Click “Projects” “Start new project” and name the project as “Exercise 6”. 





2. Add buttons
1. Adding “Red”, “Blue” and “Clear” buttons.
2. Change the size and the colour of the buttons.
3. Arrange the buttons horizontally. 
4. In the palette, select “Layout” and then “HorizontalArrangement”.
5. Add “Canvas” below the buttons. 
[image: ]
3. Edit the behavior of buttons
[image: ]










4. Edit the behavior of “Canvas”
[image: ]

5. Edit the commands of event of collision
[image: ]
6. Edit the commands of event of dragging objects
[image: ]
7. Save and execute the program below
After saving the program, click “Project” “Export selected project (.aia) to my computer” to name the file as Exercise 5.aia and then send and install it in Android tablets to have testing. 

[image: ]


















Unit Structure

(3.3) Suggested Activity 3: Developing the effect of opening hyperlink.

I. Learning Objectives
Using control flow statement to develop the effect of opening hyperlink
  
II. Students’ prior knowledge 
1. Recognize the uses of different kinds of components and programming blocks 
2. Know how to combine some simple blocks
3. Know how to execute and save the program
4. Know how to add image, sound and vibration functions
5. Know how to add second screen and make use of data exchange function
6. Know how to create simple effect of animation

III. Suggest learning procedures
1. Students use the App Inventor individually or in pairs and then complete the work sheets of learning activities. 
2. Teachers could show the result of the program first so as to motivate learning of students and then encourage students to discuss and co-operate with one another to complete the programs. 
  
IV. Notes for teachers
1. Teachers should ensure Android emulator has been installed in each computer or there are enough on-line Android tablets in the class room for students testing their developed programs.  
2. Teachers also should ensure each student should have one Google account and know how to sign in the operation page of App Inventor. 
3. Teachers may allow students to set the size of programming objectives by themselves.  
4. Teachers should remind students not to close the Android emulators during writing programs as it can show the result of programs instantly and it could help students to test and debug their programs. 
5. Suggested components to be used:[image: ] [image: ]  [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ]  


6. Suggested commands to be used:
 [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] 
[image: ] [image: ] [image: ]
[image: ]
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 (3.3) Activity work sheet
Task: Enter an URL then press a button. The corresponding web page will be opened

Learning objective: You will learn how to use ‘WebViewer’ to access web page and also, you will know how to handle the ‘http://’ problem.


[image: ]

1. Start new project
[image: ]Click “Projects” “Start new project” and name the project as “Exercise 6”. 





2. Layout the component with properties as follows:
　[image: ]

3. Edit the commands of components
[image: ]

4. Add control flow statement
Adding control flow statement can check whether the hyperlink contains “http://”.When it is omitted, the program will add it automatically. 
[image: ]

5. Save and execute the above program 


Unit Structure

Unit 4
I. Learning objectives
1. By writing some simple program with App Inventor to know
· application of TinyDB
· how to use TinyDB to pass the data from screen 1 to screen 2
· how to use TinyDB to complete an question bank program
 
II. Students’ prior knowledge
1. Recognise the uses of different kinds of components and programming blocks 
Know how to combine some simple blocks
2. Know how to execute and save the program
3. Know how to add image, sound and vibration functions
4. Know how to add second screen and make use of data exchange function
5. Know how to create simple effect of animation
6. Know how to make effect of opening hyperlink

III. Suggested learning procedures
1. Teachers introduce the function of “TinyDB”
2. Teachers introduce how to use “TinyDB”to send the data from screen 1 to screen 2
3. Teachers introduce how to use “TinyDB”, “Logic”and“Lists” to write an question bank
4. Teachers can conduct the activity in the following recommended order:
· Activity 1: Using “TinyDB” to send the data from screen 1 to screen 2
· Activity 2: write an question bank 
5. Teachers may select the appropriate facilities and teaching activities according to the ability of students and the school environment. 






Unit Structure

(4.1) Suggested activity 1: Using “TinyDB” to send the data from screen 1 to screen 2

I. Learning objectives 
Using “TinyDB” to send the data from screen 1 to screen 2
  
II. Students ‘prior knowledge
1. Recognise the uses of different kinds of components and programming blocks
2. Know how to combine some simple blocks
3. Know how to execute and save the program
4. Know how to add image, sound and vibration functions
5. Know how to add second screen and make use of data exchange function
6. Know how to create simple effect of animation
7. Know how to make effect of opening hyperlink

IV. Suggest learning procedures
1. Students use the App Inventor individually or in pairs and then complete the work sheets of learning activities. 
2. Teachers could show the result of the program first so as to motivate learning of students and then encourage students to discuss and co-operate with one another to complete the programs. 
  
V. Notes for teachers
1. Teachers should ensure Android emulator has been installed in each computer or there are enough on-line Android tablets in the class room for students testing their developed programs. 
2. Teachers also should ensure each student should have one Google account and know how to sign in the operation page of App Inventor.
3. Teachers may allow students to set the size of programming objectives by themselves. 
4. Teachers should remind students not to close the Android emulators during writing programs as it can show the result of programs instantly and it could help students to test and debug their programs. 
5. Suggested components to be used：[image: ] [image: ]  [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ]  


6. Suggested commands to be used:
 [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] 
[image: ] [image: ] [image: ]
[image: ]
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 (4.1)  Activity work sheet
Task: Using “TinyDB” to send the data from screen 1 to screen 2 

Learning objective: You will learn how to use a database to store value and how to retrieve when a next screen is opened

[image: ]

1. Start new project
[image: ]Click “Projects” “Start new project” and name the project as “Exercise 7”. 




2. Layout the component with properties as follows:
　[image: ]
3. Edit the commands of components
When “SaveBtn” is pressed, the text is stored into TinyDB1 with “PassValue” as the tag.
[image: ] 

When “Screen2Btn” is pressed, a second screen with name “Screen2” will be opened.
[image: ]

4. Add text in second screen
[image: ]

5. Add commands in second screen
When “Screen2” is initialized, set the textbox1 text with a tag value “PassValue” which is previously stored into TinyDB1
[image: ]

6. Save and execute the above program




Unit Structure

(4.2) Suggested activity 2:  Using “TinyDB” to complete a question bank program

I. Learning objectives 
Use TinyDB to complete an question bank program 
  
II. Students ‘prior knowledge
1. Recognise the use of different kinds of components and programming blocks 
Know how to combine some simple blocks
2. Know how to execute and save the program
3. Know how to add image, sound and vibration functions
4. Know how to add second screen and make use of data exchange function
5. Know how to create simple effect of animation
6. Know how to make effect of opening hyperlink
7. Know how to use “TinyDB” to send data from screen 1 to screen 2

IV. Suggest learning procedures
1. Students use the App Inventor individually or in pairs and then complete the work sheets of learning activities. 
2. Teachers could show the result of the program first so as to motivate learning of students and then encourage students to discuss and co-operate with one another to complete the programs. 
  
V. Notes for teachers
1. Teachers should ensure Android emulator has been installed in each computer or there are enough on-line Android tablets in the class room for students testing their developed programs.  
2. Teachers also should ensure each student should have one Google account and know how to sign in the operation page of App Inventor.
3. Teachers may allow students to set the size of programming objectives by themselves.  
4. Teachers should remind students not to close the Android emulators during writing programs as it can show the result of programs instantly and it could help students to test and debug their programs. 
5. Suggested components to be used：[image: ] [image: ]  [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ]  

6. Suggested commands to be used:
 [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] 
[image: ] [image: ] [image: ]
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 (4.2) Activity work sheet

Task: Using “TinyDB” to write a question bank program, which can show questions with images and it can check the inputted answer and give feedback. 

[image: ]

1. Start new project
[image: ]Click “Projects” “Start new project” and name the project as “Exercise 8”. 




2. Add labels and buttons
Layout the component with properties as follows
　[image: ]




3. Create question list
Create a question bank to store 4 questions
[image: ]
4. Initialise the content of first question 
Initialise the first question by putting index = 1
[image: ]
If the index is set to “0”, the program will prompt error as follows; the index should be initialise to “1”
[image: ]
5. Edit the commands of “next question”
The initial value of the “index” is “1”. After clicking button of “next question”, the value of “index” will add 1 and then change to next question, etc. .
[image: ]
6. Deal with the situation of last question
When the value of index is “4”, the last question will be showed. When the user click the button of “next question”, the value of index will change to “5”. At that time, the control flow statement [image: ]will check whether the value of the index is less than 5”. Therefore, it can prevent the error that the program will prompt the number five question does not exist continuously. 
[image: ]

7. Add picture in each question
Add image component in the viewer to display the image in the question, and then upload the image ab.png. 
[image: ]

8. Build “imagelist” and “answerlist”
Use “TinyDB” to build “imagelist” and use “List” to insert the images.
[image: ]

Use “TinyDB” to build “answerlist” and use “List” to insert the contents of answers.
[image: ]

9. Edit the behaviour of image
Similar to question bank, we create an Image bank and initialise them into first Image by setting index =1. 
[image: ]


9. Add “Check” button, “antextbox” textbox and “result” label
[image: ]
10. Edit the commands of “Check” button
Using “compare texts” command to compare the answer inputted with the answer in the “answerlist”. If they are the same, the “result” label will change to “Bingo”, otherwise, it will change to “Wrong”. 

[image: ]


11. Save the execute the above program











Teacher reference 

App Inventor 2 is a completely free online Android application development environment. It abandons complex code instead of using the visual programming language.

App Inventor 2 was developed by Google and MIT together. Users do not need to install App Inventor software. Through login of Google account will be able to use App Inventor 2 Android application development environment. Through this environment, users will be can easily write different kinds of Android applications, such as: mobile games, Android utility software, etc., In addition, users not only can store their programs in the cloud, but also can export to Android phones and tablets for application installation. If the user does not have the above tools, Android emulator can be used to test the written program. 

[image: ]


Users can insert the following link to login the cloud Android program development environment of App Inventor 2:
http://ai2.appinventor.mit.edu/




Connection of Android phones or tablets Android 
Users can connect the Android phones or tablets to the computers by using WIFI.

[image: Snap6]

Connect with Android emulator: Android 
User can download the Android emulator in the following link:
http://appinventor.mit.edu/explore/ai2/setup-emulator.html

[image: Emulator]





Step 1: Installation of software of App Inventor Setup (Windows version)

http://appinventor.mit.edu/explore/ai2/windows.html

AppInventor_Setup_Installer_v_2_2.exe

[image: ]

Step 2: Open aiStarter (Windows & Linux only) 

[image: ai_starter][image: successful_ai_starter_1]

Step 3: Connect with emulator
[bookmark: title1][image: ][image: ]  







[image: emulator_connect_progress]







Step 4: Testing the program
[image: ]


1. Working environment of App Inventor 2
Palette


Viewer

[image: ]





[image: ]

Components
Properties

[bookmark: title2]2. Basic components
Suggested components to be used：[image: ] [image: ]  [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] 


	Commands
	Examples

	[image: ]
	[image: ]
If “100” is drawn, the text of the label will change to “Won”.

	[image: ]
	[image: ]
Click the blue icon to open the command of “else”. If “100” is drawn, the text of the label will change to “Won”, otherwise, it will change to “Failed”.  

	[image: ]
	Show the value of “0”. It is used to do value comparison. 

	[image: ]
	Show the text content or it is used to do text comparison. 

	[image: ]
	[image: ]
Set up question bank and use “List” to show all the questions in the question bank. 

	[image: ]
	Initialise the value of valuables during starting of the program.

	[image: ]
	Get the value of the variables. 

	[image: ]
	When objects collide with others, the program will execute the following events. 

	[image: ]
	When objects are dragged, the program will execute the following events. 

	[image: ]
	When the button is clicked, the program will execute the following events.

	[image: ]
	Show the content of the text. It is used to do the comparison of texts. 

	[image: ]
	Set the content of text.




[bookmark: title4]3. Procedure 

According to some dedicated formats and steps to write a procedure, which can be named and used to complete some tasks. After defining the procedure, it will become a new command, which can be used multiple times. As a result, it will simplify the designs of lots of complicated commands.

	a. Select procedure block
[image: ]



	b. Add “to procedure”

[image: ]

	c. Define the name of procedure and code inside the procedure block
[image: http://appinventor.mit.edu/explore/sites/all/files/UserGuide/concepts/procedures/movemole.png]
	d. Call the name of procedure directly to execute
[image: http://appinventor.mit.edu/explore/sites/all/files/UserGuide/concepts/procedures/callmovemole.png]





Teacher reference – Relevant web site

Reference web site
	Web site
	Content

	1. MIT App Inventor 2 tutorial
http://appinventor.mit.edu/explore/ai2/tutorials.html
	Official web site of MIT App Inventor 2 with teaching examples, which are good reference for beginners. 

	2. App Inventor 2 
http://ai2.appinventor.mit.edu/
	Android application development environment of App Inventor 2, which can be used after login with Google account. 

	3. MIT App Inventor 2
http://appinventor.mit.edu/explore/ai2/setup-emulator.html
	Official web site of MIT App Inventor 2, where Android emulator ca be downloaded for program testing. 

	4. App Inventor TW 中文學習網
http://www.appinventor.tw/exm
	Teaching web site of App Inventor (CHINESE)
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