Developing programming concepts through Python

	Lesson Plan



Notes on Lesson Plan:
1. There are a total of nine lessons, covering all topics from Module A to F in the teaching materials.
2. The time required for the nine classes is 9  40 min = 360 minutes. 
3. The exercises in the learning and teaching material correspond to the homework in the lesson plan. 

	Lesson 1



Topics:
A. Basic Concepts
0. What is Python
· Introduction to Python
· The characteristics of Python
· Installation of Python
· Introduction to the use of IDLE
1. Variable and Algebra
· Introduction to variables
· Comparison of variables in programming and algebra in Mathematics
· Data input
2. Operators
· Basic operators (addition, subtraction, multiplication and division)
· Modulo
· Power
3. List
· Use of list in Python

Learning Goals:
After this lesson, students are expected to:
· understand what Python is; 
· install Python and IDLE and
· understand the use of fundamental objects in Python (Variable and Algebra, Operators, List).



	

Duration:
40 minutes (1 period)

Suggested Teaching Sequence:
	Sections / Tasks
	Content and learning activities
	Duration (min)
	Teaching Strategy/Approach

	0. What is Python
	· Introduction to Python
· Introduce the history and contribution of Python
· Introduce the characteristics of Python
· Browse the website of Python 
(https://www.python.org)
· Installation of Python SDK
· Introduction to the use of IDLE
	10
	· Direct teaching
· Demonstration of installing Python with IDLE and basic operations of IDLE
· Browse relevant websites
· Exploration of the user interface of IDLE by teacher and /or students

	1. Variable and Algebra
	· Introduction to variables
· Comparison of variables in programming and algebra in Mathematics
· Data input
	10
	· Direct teaching
· Demonstration by coding with IDLE
· Practice: learn to declare and modify variables

	2. Operators
	· Basic operators (addition, subtraction, multiplication and division)
· Identify the operators between Python and Mathematics
· Modulo
· Demonstrate the use of modulo by coding with IDLE
· Power
· Demonstrate the use of power by coding with IDLE
	10
	· Direct teaching
· Pair Python operators with Mathematics operators with the use of online learning tools effectively
· Demonstration by coding with IDLE
· Guide students to dry-run the program and create some useful programs by themselves 





	3. List
	· Use of list in Python
· Introduce the concept of list using metaphors
· Demonstrate the use of list by coding with IDLE
	10
	· Demonstration by coding with IDLE
· Guide students to understand the list by dry-running the program

	Classwork / Homework
	· Exercises in Section 1, 2, 3
	
	· Individual work
· Problem-based learning
· Apply the techniques learnt in this lesson to solve authentic problem
· Students may refer to Examples in Section 1, 2, 3






	Lesson 2



Topics:
A. Basic Concepts
4. IF … (Conditional statement)
· Introduction to conditional statements
· Properties of conditional statements
· Symbols for comparison in python programming
5. … ELSE (Conditional statement)
· Integrated use of conditional statements (else)
· Integrated use of conditional statements (elif)

Learning Goals:
After this lesson, students are expected to:
· understand conditional statements in coding and
· write a program to determine different situations by coding with conditional statements.

Duration:
40 minutes (1 period)

Suggested Teaching Sequence:
	Sections / Tasks
	Content and learning activities
	Duration (min)
	Teaching Strategy/Approach

	4. IF … (Conditional statement)
	· Introduction to conditional statements
· Properties of conditional statements
· Symbol for comparison in Python programming

	20
	· Direct teaching
· Introduce conditional statements using daily-life examples
· Pair Python symbols with mathematics symbols in class
· Discuss the use of conditional statements with students
· Demonstration by coding with IDLE
· Guide students to write a program with “if” statements to determine different situations

	5. … ELSE (Conditional statement)
	· Integrated use of conditional statements (else)
· Integrated use of conditional statements (elif)

	20
	· Direct teaching
· Use daily-life examples to explain the use of “else” statements
· Explain the use of “else-if” and “elif”
· Compare the increased readability of “elif” with “else-if” statements
· Discuss the further use of conditional statements with students
· Demonstration by coding with IDLE
· Guide students to write a program with “else” statements to determine different situations

	Classwork / Homework
	· Exercises in Section 4 and 5
	
	· Individual work
· Problem-based learning
· Apply the techniques learnt in this lesson to solve problems
· Students may refer to Examples in Section 4 and 5

	Lesson 3



Topics:
A. Basic Concepts
6. Logical operation
· Introduce “and”
· Introduce “or”
· Introduce “not”
7. Cumulative addition and subtraction
· Cumulative addition
· Cumulative subtraction

Learning Goals:
After this lesson, students are expected to:
· understand coding with cumulative addition / subtraction and
· apply logical operations and conditional statements to construct programs to determine more complicated situations.

Duration:
40 minutes (1 period)

Suggested Teaching Sequence:
	Sections / Tasks
	Content and learning activities
	Duration (min)
	Teaching Strategy/Approach

	6. Logical operation
	· Introduce “and”
· Introduce “or”
· Introduce “not”

	20
	· Direct teaching
· Introduce logical operation with the use of metaphors
· Pair the meaning of logical operation with general vocabularies
· Discuss the use of logical operations with students
· Demonstration by coding with IDLE
· Guide students to write a program with logical operation to determine different situations

	7. Cumulative addition and subtraction
	· Cumulative addition
· Cumulative subtraction
	20
	· Direct teaching
· Briefly introduce the concept of cumulative operation
· Explain the importance of cumulative operation
· Simplified code
· Discuss the use of cumulative operation with students
· Demonstration by coding with IDLE
· Guide students to write a program with cumulative operation to add/subtract a value from the variable and make arithmetic changes

	Classwork / Homework
	· Exercises in Section 7
	
	· Individual work
· Problem-based learning
· Apply the techniques learnt in this lesson to solve authentic problem
· Students may refer to Examples in Section 6 and 7



	Lesson 4



Topics:
A. Basic Concepts
8. For Loop (looping)
·  Concept of looping
·  For loop
9. While Loop (looping)
·  While loop
·  Compare “for loop” and “while loop”
·  Post-test loop
10. Modules
· Function
· Modules

Learning Goals:
After this lesson, students are expected to:
· understand “for loop” and “while loop” and terminate the execution of a loop using “break”;
· use and select appropriate logical operations and loops to write programs that can be efficiently executed in a cyclical way and
· understand the use of functions and modules in Python.

Duration:
40 minutes (1 period)

Suggested Teaching Sequence:
	Sections / Tasks
	Content and learning activities
	Duration (min)
	Teaching Strategy/Approach

	8. For Loop (looping)
	· Concept of looping
· For loop

	15
	· Direct teaching
· Briefly introduce the concept of looping using daily life examples
· Explain the importance of looping
· Simplify the code for repeated operations
· Loop allows computer to execute an instruction continually till certain condition(s) is/are met
· Explain the use of for loops to students
· Discuss the use of “break” in “for loop” with students
·  Save time by early termination of program execution when certain condition(s) is/are met
· Demonstration by coding with IDLE
· Guide students to write one to three program(s) with “for loop”, “break” and logical operations

	9.While Loop
	· While loop
· Compare “for loop” and “while loop”
· Post-test loop
	15
	· Direct teaching
· Briefly introduce the concept of “while loop”
· Discuss the use of “while loop” with students
· Perform specified actions under certain condition(s)
· Demonstration by coding with IDLE
· Guide students to write one to three program(s) with “while loop” and/or “post-test loop”

	10. Modules
	· Functions
· Modules
	10
	· Direct teaching
· Explain the modular concept of programming
· Re-use and remix
· Divide a problem to different sub-parts
· Compare user-defined functions with built-in functions
· Discuss the use of modules and functions with students
· Demonstration by coding with IDLE

	Classwork / Homework
	· Exercises in Section 9
	
	· Individual work
· Problem-based learning
· Apply the techniques learnt in this lesson to solve problems
· Students may refer to Examples in Section 8,9,10




	Lesson 5



Topics:
B. Maximum, Minimum, Mean (Average)
· Maximum
· Minimum
· Mean (Average)


Learning Goals:
After this lesson, students are expected to:
· apply all basic concepts flexibly;
· write a practical application program using basic concepts and built-in functions and
· use and select appropriate logical operations and loops to write practical applications – maximum, minimum, and average. 
Duration:
40 minutes (1 period)

Suggested Teaching Sequence:
	Sections / Tasks
	Content and learning activities
	Duration (min)
	Teaching Strategy/Approach

	Maximum
	· Built-in maximum function
· User-defined maximum function
	13
	· Direct teaching
· Explain the use of maximum function
· Compare built-in functions and user-defined functions
· Explain the use of maximum function by daily-life applications
· Demonstration by coding with IDLE
· Guide students to write a program with maximum function

	Minimum
	· Built-in minimum function
· User-defined minimum function
	13
	· Direct teaching
· Explain the use of minimum function
· Compare built-in functions and user-defined functions
· Teacher may modify the user-defined function in exercises to teach students the advanced use of minimum
· Discuss the use of minimum function by daily-life applications with students
· Demonstration by coding with IDLE
· Guide students to write a program with minimum function





	Mean (Average)
	· Built-in mean function
· User-defined mean function
· Apply cumulative addition learnt before
	14
	· Direct teaching
· Review cumulative addition
· Explain the use of mean function
· Compare built-in functions and user-defined functions
· Discuss the use of mean function by daily-life applications with students
· Demonstration by coding with IDLE
· Guide students to write a program with mean function

	Classwork / Homework
	· Exercises in Topic B
	
	· Individual work
· Problem-based learning
· Apply the techniques learnt in this lesson to solve authentic problem
· Students may refer to Examples in Topic A and B





	Lesson 6



Topics:
C. Searching
· The concept of searching
· Searching using “for loop” and “if”


Learning Goals:
After this lesson, students are expected to:
· apply all basic concepts flexibly and
· use fundamental concepts to write a practical application program – searching.

Duration:
40 minutes (1 period)

Suggested Teaching Sequence:
	Sections / Tasks
	Content and learning activities
	Duration (min)
	Teaching Strategy/Approach

	The concept of searching
	· Concept of searching
· How computers carry out searching
· Searching and loops

	20
	· Direct teaching
· Introduce what searching is
· Explain the importance of searching
· Review the “for loop” and “if” statements
· Explain the relationship of searching and loops
· Discuss the daily-life applications involve searching with students
· Search engine

	Searching using “for” and “if”
	· Searching with one criteria
· Searching with more than one criteria

	20
	· Direct teaching
· Introduce searching by using “for loop” and “if” statements together
· Introduce the concept of search indicators
· Briefly explain the program which can applying searching with two criteria
· Demonstration by coding with IDLE
· Guide students to write a program for searching purposes

	Classwork / Homework
	· Exercises in Topic C
	
	· Individual work
· Problem-based learning
· Apply the techniques learnt in this lesson to solve authentic problem
· Students may refer to Examples in Topic A and C





	Lesson 7



Topics:
D. Strings
· The concept of string
· The differences between variables and strings
· Using strings in Python


Learning Goals:
After this lesson, students are expected to:
· understand strings and
· apply basic operation of string – sampling.


Duration:
40 minutes (1 period)

Suggested Teaching Sequence:
	Sections / Tasks
	Content and learning activities
	Duration (min)
	Teaching Strategy/Approach

	The concept of string
	· Explain the properties and the purposes of string
· Compare characters and strings
	10
	· Direct Teaching
· Introduction to string
· Introduce the properties of string
· State that “ ” are normally used to represent strings
· Discuss strings and characters with students

	The differences between variables and strings
	· Strings cannot be calculated mathematically
· Use float function to convert digit to float variable
· String can be concatenate by using “ + ”.
	13
	· Direct Teaching
· Review operators ( +, -, *, / )
· Compare properties of strings and variables
· Differentiate the use of  “ + ”  in strings and variables
· Demonstrate the properties of strings and variables by coding with IDLE

	Using strings in Python
	· len function
· str function
· Bidirectional conversion of strings and variables
	17
	· Direct Teaching
· The purpose of len function
· The purpose of str function
· The purpose of float function
· Demonstrate functions related to string by coding with IDLE
· Guide students to write a program with strings and related functions

	Classwork / Homework
	· Exercises in Topic D
	
	· Individual work
· Problem-based learning
· Apply the techniques learnt in this lesson to solve authentic problems
· Students may refer to Examples in Topic D



	
Lesson 8



Topics:
E. Counting the number of objects which meet the criteria in a list
· Introduction to counting 
· Comparison between counting and searching
· Implementation of counting

Learning Goals:
After this lesson, students are expected to:
· apply all basic concept flexibly and
· use fundamental concepts (loop and conditional statements) to write a practical program.

Duration:
40 minutes (1 period)

Suggested Teaching Sequence:
	Sections / Tasks
	Content and learning activities
	Duration (min)
	Teaching Strategy/Approach

	Introduction to counting 

	· Explain the properties and purposes of counting
· Compare counting and searching
	10
	· Direct Teaching
· Explain what counting is
· Discuss counting with students

	Compare counting and searching
	· Explain the indicator for counting should be a numerical variable but not a boolean
	15
	· Direct Teaching
· Compare counting with searching
· Program can be terminated after searching is done
· With regard to counting, the program continues to run until all items are counted
· Discuss the use of counting in daily life with students

	Implementation of counting
	· Construct a counting program with “for loop” and “if”
	15
	· Demonstrate the properties of counting and searching by coding with IDLE
· Guide students to write a program to count items with one criterion in a list
· More able students may attempt to write a program to count items with two or above criteria in a list

	Classwork / Homework
	· Exercises in Topic E
	
	· Individual work
· Problem-based learning
· Apply the techniques learnt in this lesson to solve authentic problem
· Students may refer to Examples in Topic A and E




	
Lesson 9



Topics:
F. Sequence test
· Introduction to sequence test 
· Implementation of sequence test

Learning Goals:
After this lesson, students are expected to:
· [bookmark: _GoBack]apply all basic concepts flexibly and
· use fundamental concepts (loop and conditional statements) to write a practical program.

Duration:
40 minutes (1 period)

Suggested Teaching Sequence:
	Sections / Tasks
	Content and learning activities
	Duration (min)
	Teaching Strategy/Approach

	Introduction to sequence test
	· Explain the importance of order in a list
· Explain how the computer determines whether the list is in the right order
	20
	· Direct Teaching
· State the importance of the order of information
· Briefly explain the logic of sequence test
· Discuss the use of sequence tests in daily life with students

	Implementation of  sequence test
	· Construct a sequence test program by using “for loop” and “if” statements
	20
	· Demonstrate sequence tests by python with IDLE
· Sequence in ascending order
· More able students may attempt to arrange the sequence in reverse order
· Guide students to write a program to perform sequence tests

	Classwork / Homework
	· Exercises in Topic F
	
	· Individual work
· Problem-based learning
· Apply the techniques learnt in this lesson to solve authentic problems
· Students may refer to Examples in Topic A and F
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