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TEKS covered:

· §126.22.c.7 B - use visual organizers to design solutions such as flowcharts or schematic drawings.

· §126.22.c.7 C - develop sequential and iterative algorithms and code programs in prevailing computer languages to solve practical problems modeled from school and community.

· §126.22.c.7 D - code using various data types.

· §126.22.c.7 E - demonstrate effective use of predefined input and output procedures for lists of computer instructions including procedures to protect from invalid input.

· §126.22.c.7 I - use control structures such as conditional statements and iterated, pretest and posttest loops.

Overview:


This unit is designed for an ambitious high school AP computer science class. The unit should take approximately 4 weeks to complete from beginning to end. Along the way students learn how to effectively plan programs based on everyday tasks using flowcharts that they create. Students will learn the fundamental ‘Iterative Process’ and what it means to “think like a computer” in order to better understand how the computer behaves. Students encounter how to read and interpret data that is input into programs and discern how best to store the data in the computer’s memory. Along the way students learn how to program using the ubiquitous Java programming language and will be able to create their own “code breaker” game wherein the player attempts to guess a 3 digit code randomly generated by the computer. Upon completion of the course, students will be ready to move on to larger, more complex programming endeavours, but first they must “break the code”.
Terminal Objectives
(with Bloom’s Taxonomy level in parenthesis)

Objective 1 (analysis & synthesis)
TSWBAT plan and diagram a simple process by creating a flow chart in the classroom with 100% accuracy.
Objective 2 (analysis & synthesis)
TSWBAT recognize iterative processes and create flow charts to model the process while in the classroom with group participation.
Objective 3 (evaluation)
TSWBAT accurately discern the appropriate data types to be used, given a program’s requirements with 90% accuracy without the aid of a computer.
Objective 4 (synthesis)
TSWBAT construct conditional tests to ensure user- or machine- supplied input and will “fit” the data types given with 90% accuracy while seated at the computer.
Objective 5 (evaluation)
TSWBAT choose the appropriate control structure from a list to perform a supplied block of code with 95% accuracy without the aid of a computer.

Supporting Objectives
Objective 1

1. TSWBAT list the main elements in a flowchart while working with a partner with participation as the only requirement.
2. TSWBAT trace the flow in an instructor-supplied flow chart while working alone with 90% accuracy.
3. TSWBAT construct a flowchart when presented with a list of steps to follow with participation as the only requirement.
Objective 2

1. TSWBAT define iteration in class using a textbook or dictionary while working alone with 100% accuracy.
2. TSWBAT reduce a process into specific steps on paper while working in small groups with participation as the only requirement.
3. TSWBAT recognize an iterative pattern from a list created in class by a group of students with participation as the only requirement.
4. TSWBAT construct a flowchart on paper to illustrate the steps listed by their group to perform a simple task with 80% accuracy.
Objective 3

1. TSWBAT list all primitive data types in the Java programming language using the Sun Java website documentation on the computer with 100% accuracy.
2. TSWBAT group data by numbers, letters, and Boolean values into common data types while working alone with 90% accuracy. 
3. TSWBAT state the maximum value for each data type when presented with a list of data types while using a computer after school with 90% accuracy.

4. TSWBAT state the amount of memory required for each data type when presented with a list of data types while using a computer after school with 90% accuracy.
Objective 4
1. TSWBAT recognize the appropriate data type for data given by the instructor while working alone and taking a quiz with 90% accuracy.
2. TSWBAT list Java methods to test for integer, double, float, long, Boolean, character, and string data types while using the Sun Java website documentation on the computer with 100% accuracy.
3. TSWBAT list five conditional operators for testing values of data while working alone on the computer with 100% accuracy.
4. TSWBAT demonstrate proper use of the “if…else” statement while working alone on the computer with 100% accuracy.
5. TSWBAT construct compound “if…else” statements by using the Boolean “and”, “or” and “not” operators while working in a small group with participation as the only requirement.
Objective 5

1. TSWBAT demonstrate proper use of control structures while working alone on the computer with 100% accuracy.
2. TSWBAT explain the operational difference between control structures while working with a small group with participation as the only requirement.
Sample Test Questions 

Test Q 1: Arrangement Type (knowledge / comprehension)

Arrange steps required to write a program
Answer:

1. Define program requirements

2. Identify program elements

3. Create flowchart
4. Write code

5. Debug code

6. Compile code

7. Execute program
Test Q 2: Drawing / Completion Type (knowledge / comprehension)
Complete missing steps in the flowchart.

Answer:

(Present students with basic flowchart on how to shoot a basketball with various steps of the process missing. Students must complete the missing steps.)

Test Q 3: Statement Completion Type (knowledge)

The ______ programming language was developed by Sun Microsystems’ programmer James Gosling.
 Answer: Java
http://java.sun.com/features/1998/05/birthday.html
Test Q 4: Correction Type (analysis)
”Coffee, whose original name was Oak, was developed as a part of the Green project at Nike. It was started in December 1916 by Patrick Naughton, Mike Sheridan and James Bond and was chartered to spend time (and money!) trying to figure out what would be the "next wave" of computing and how we might catch it.”
Answers: Java, Sun, 1990, Gosling
http://today.java.net/jag/old/green/
Test Q 5: Essay Type (synthesis)
If you were assigned the job of figuring out the “next wave” of computing, what would you forecast? How will computing change over the next few years? Write an essay explaining your expectations and reasons why people will choose this new way of computing.

Test Q 6: Grouping Type (analysis)

Separate the numbers into floats and ints:
	3.14
	6.0

	9
	256

	500
	9000.26

	50.0
	314


Answer:

floats: 3.14, 6.0, 9000.26, 50.0
ints: 9,256, 500, 314

Test Q 7: Identification type (comprehension)
Circle the floats in the following list:

	6.3
	55
	35617
	256.2
	3902
	.012
	10
	0.0



Answers: 6.3, 256.2, .012, 0.0
Test Q 8: Matching type (comprehension)
Match the maximum value to each data type:

	1. short
	
	A. 2,147,483,647

	2. double
	
	B. TRUE or FALSE

	3. float
	
	C. ~3.4028…×1038

	4. char
	
	D. 32,767

	5. int
	
	E. 65,535

	6. long
	
	F. 127

	7. byte
	
	G. 9,223,372,036,854,775,807

	8. boolean
	
	H. ~1.7976…×10308


Answer:
1 = F, 2 = H, 3 = C, 4 = E, 5 = A, 6 = G, 7 = D, 8 = B
http://www.cafeaulait.org/course/week2/02.html

Test Q 9: Multiple Choice Type: (comprehension)
Java is a:
a. type of computer

b. programming language

c. video game

d. type of fruit

Answer: b
Test Q 10: Performance Type (synthesis)

Students will create a simple program to display their name and age on the screen followed by the short message : “Hello world!”.

Answer Example:

//program name

//student name

//student class

void main(){


int age = 15;


cout << “My name is Ralph.” << endl;


cout << “I am “ << age << “ years old.” << endl;


cout << “Hello World.” << endl;


return 0;

}

Test Q 11: Short-explanation type (analysis)
Explain why we use the various datatypes in programming.

Test Q 12: True-False Type (comprehension)
“Boolean” means the answer can only be true or false.

Answer: true

Test Q 13: Cloze Test (comprehension)
Java is a relatively ___ programming language. However, many __ the features that make __ the language are not ___ at all. Java's designers _______ features from a variety __ older languages, such as _____ and Lisp, in order __ achieve their design goals. 

______ is designed to be ____ robust and secure, so ____ it can be used __ write small, hosted programs, __ applets, that can be ___ safely by hosting programs ____ as Web browsers and _________ phones. Java also needs __ be portable, so that _____ programs can run on ____ different kinds of systems.

Answer:

Java is a relatively new programming language. However, many of the features that make up the language are not new at all. Java's designers borrowed features from a variety of older languages, such as Smalltalk and Lisp, in order to achieve their design goals. 

Java is designed to be both robust and secure, so that it can be used to write small, hosted programs, or applets, that can be run safely by hosting programs such as Web browsers and cellular phones. Java also needs to be portable, so that these programs can run on many different kinds of systems.

http://n5dux.com/books/Oreilly.Java/langref/ch01_01.htm

Test Q 14: Alternative Choice Format (knowledge / comprehension)
Select the best control structure to be used for each of the following jobs.

	A. for loop
	B. while loop
	C. if…then…else


1. ____ Waiting for user to enter certain value

2. ____ Counting to 10

3. ____ Determining data type of input

4. ____ Performing an action endlessly

5. ____ Checking user’s name or id number

6. ____ Printing the first 12 letters of the alphabet

7. ____ Starting at 5 and counting backwards to 0

Answer: 1 = B, 2 = A, 3 = C, 4 = B, 5 = C, 6 = A, 7 = A
Teaching Activities
Class Time: 15 minutes
Task: Familiarize with flowchart elements
Purpose: Students will be exposed to various elements of flowchart design
Supplies Needed: Textbook or online source for flowchart elements

Activity: Students will draw and copy flow chart elements from text book, their name and common usage or definition to familiarize themselves with flowchart elements.
Class Time: 20 minutes
Task: Following flowcharts
Purpose: Learn to read and trace process steps within a flowchart.

Supplies Needed: Simple flowcharts of basic processes
Activity: Students are divided into small groups of 3 or 4. The teacher assigns each group a flowchart. Students are to follow the flowchart, choosing the right path on Yes/No branches and keeping track required variables. Upon completion students will turn in or share with the class the results of their flowcharts. Periodically stop teams to ask the value of the different variables to ensure students are keeping track of variables.
Class Time: 20 minutes
Task:  Iteration identification

Purpose: Students learn to recognize iterative steps found in simple jobs
Supplies Needed: paper, pencil per group

Activity: Students are divided into groups of 3-4. Each group lists 5 simple tasks such as walking, climbing stairs, throwing away paper, brushing teeth. Teams then break down each task into simple steps. Students will then look at similar steps and combine them into simple repetitive loops until an ending criteria is met.

Ex: Walking – Left, Right, Left, … = Move other foot forward until destination is reached.
Class Time: 20 minutes
Task: Flowchart construction
Purpose: Students create first flowchart
Supplies Needed: Butcher paper, markers, white board
Activity: Students are divided into groups of 3-4. Each group will draw a flowchart on their paper following the steps drawn on the board for the class to see. All flowcharts should end up essentially the same is proper flowchart elements are used.
Class Time: Class period
Task: Flowchart construction/swap
Purpose: Students create flowchart then follow other team’s flowcharts
Supplies Needed: paper, pencil per group
Activity: Students are divided into groups of 3-4. Each group will choose a simple task, identify steps involved, recognize repetitive steps, and create a flowchart. After teams have finished creating their flowcharts, teams will switch charts then attempt to carry out the steps involved in recreate the original task.
Class Time:  20 minutes
Task: Primitive Data Type Identification
Purpose: Students learn primitive data types in Java
Supplies Needed: computers with internet access, paper, pencil
Activity: Students will individually copy down the list of primitive data types written on the board by the instructor. (boolean, int, float, double, char, short, long, byte) then proceed to find information for each data type online. ( java.sun.com, etc.) Students will then create a table listing the minimum and maximum ranges of the data types.
Class Time: 15 minutes
Task: Data type testing
Purpose: Students learn methods to identify is data is of a certain data type.
Supplies Needed: computer with internet access, paper, pencil
Activity: Similar to activity where students learn data types, the students will now search out the individual methods (programming functions) used to identify if a variable contains a particular data type. (Activity also gives first glimpse into the practical application of boolean data types.)
Class Time: 15 minutes
Task: Test operators
Purpose: Familiarize students with 6 main programming operators for testing a variable’s value.
Supplies Needed: paper, pencil
Activity: Students are divided into groups of 3-4. Each group is to list as many ways to discern one value from another (answers >, <, ==, !=, >=, <=) After each group has finished, write students’ answers on whiteboard. Begin a class discussion of how each operator is used. If not all operators are thought of, ask probing (“What if…?”) questions to allow class to discover the others. Explain the Java (C-style) operators’ meanings and syntax.
Class Time: Class period
Task: Introduction to control structures
Purpose: Familiarize students with basic control structures
Supplies Needed: paper, pencil, computer

Activity: On white board draw simple flow chart examples of each of the 3 main control structures. (if…else…then, while, for) Step through analysis of each structure explaining usage, limitations, advantages of each. Create simple test programs to demonstrate how each structure works. Take advantage of how students have learned to test for data types for checking user input. Also explain increment/decrement operators. Students should copy along as each structure is explained.
Class Time: 30 minutes
Task: First program
Purpose: Familiarize student with basics of creating their own java program, making proper use of print functions.

Supplies Needed: computer

Activity: Students will create simple program to print out their name, favorite food and favorite song on the screen. 

Class Time: 30 minutes
Task: Next step in program creation
Purpose: Familiarize student with inclusion of control structures in working java program.

Supplies Needed: computer

Activity: Students create a slightly more impressive program to prompt user for their name. The name from the user input is tested against a pre-set name. If the names match a special message is displayed otherwise a simple “hello” will do.
Class Time: Class period (possibly 2)
Task: Make use of predefined methods in java
Purpose:  Familiarize students with usage of built-in java methods of functions as well as building a more complex program structure.
Supplies Needed: computer
Activity: Students will create a rather uninteresting program that will display their name, the current date and time (using the date() java function) as well as a random number 0-100 (using math.random() java function). Program will then test to see if the number is odd or even and report this information to the user.
Class Time: 2 class periods
Task: Create Code Breaker game
Purpose: Allow students to combine all concepts covered in class
Supplies Needed: computer with internet access
Activity: Students are to combine all of the concepts they have been learning to create a simple game that generates 3 random numbers from 0-9. Each number is stored in a variable. The game then prompts the play to enter 3 numbers. If the user’s numbers match the 3 numbers, the player wins. (For added difficulty, keep track of how many attempts it took, which of the 3 numbers the user got correct if not all numbers are correct) Game should test if player’s numbers are in the proper range, giving an error if the guess is invalid.
Rubric for grading program source code
    Assignment 11 – Unit 2 – Section E


Comments in code: (10 pts)
_____

Name in comments: (5 pts)
_____

Program compiles (50 pts)

_____

Properly formatted (2.5pts)

_____

Functions as requested (25 pts)
_____

Checks for invalid entries (5pts)
_____

Error messages (2.5 pts)

_____

-----------------------------------------------------------------

Total (100pts possible)

_____

Bibliography
I. Teacher Bibliography:
Collins, William J. Data Structures and the Java Collections Framework. 2nd ed. Fairfield, PA: McGraw-Hill, 2005. ISBN: 0073022659
Flanagan, David. Java in a Nutshell. 5th ed. O'Reilly & Associates Inc, 2005. 
ISBN: 0596007736

II. Student Bibliography:
Deitel, H M., and P J. Deitel. Java: How to Program. 5th ed. Upper Saddle River, NJ: Prentice Hall, 2003. ISBN: 00131016210
Knudsen, Jonathon, and Patrick Niemeyer. Learning Java. 3rd ed. O'Reilly & Associates Inc, 2005. ISBN: 0596008732
III. Audiovisual:
"Java Technology." Sun Developer Network. Sun Microsystems. 3 May 2006 <http://java.sun.com>.
Grand, Mark. "Java Language Reference." N5DUX Book Repository. Neodux. 3 May 2006 <http://n5dux.com/books/Oreilly.Java/langref/ch01_01.htm>.

IV. Community Resources: 
Krizak, Paul. Systems Administrator for Advanced Micro Devices.
Local area college professors

Local area programming consultants
V. Additional Websites:
ONJava.com. O'Reilly & Associates Inc. 2 May 2006 <http://www.onjava.com/>.
Authentic Assessment Tool
   Assignment 10 – Unit 2 – Section D

Several of the unit activities can be considered authentic assessment due to the nature of program and the fact that it is indeed a hands-on, interactive learning process.

Creation of Code Breakers Game

Students are to combine all of the concepts they have been learning to create a simple game that generates 3 random numbers from 0-9. Each number is stored in a variable. The game then prompts the play to enter 3 numbers. If the user’s numbers match the 3 numbers, the player wins. (For added difficulty, keep track of how many attempts it took, which of the 3 numbers the user got correct if not all numbers are correct) Game should test if player’s numbers are in the proper range, giving an error if the guess is invalid.
