Use of Electronic Learning and
Teaching Resource Materials in
Teaching Python Programming




_ * Many jobs require programming knowledge
e Even traditional jobs function, such as bankers

e Careers in computing make up most of STEM jobs

opening
Importance of
Programming -
G | O ba I ¢ https://www.usatoday.com/story/opinion/2013/02/26

/computer-programming-coding-education/1947551/

* https://csedweek.org/resource kit/blurbs



https://www.usatoday.com/story/opinion/2013/02/26/computer-programming-coding-education/1947551/
https://csedweek.org/resource_kit/blurbs
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Importance of Programming
— Computational Thinking

Computational Thinking started from primary
education.

Programming in secondary education can
nurture the computational thinking of student

Programming can prepare students to access
higher education in different discipline , such
as Engineering, Science , Business and more
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* Al will contribute a lot to economic growth of
China

Source: Xinhuanet


http://big5.www.gov.cn/gate/big5/www.gov.cn/xinwen/2017-07/20/content_5212122.htm

Introduction




Importance of Programming — Python

* Python is a popular choice in Al programming, there are many
libraries for Al
¢ Data visualization - Matplotlib
¢ Mathematical modelling - Numpy
¢ Remix and Reuse of data - Pandas

e Easy to learn

@ python’




Python is a programing language that is easy to
write and extend, powerful and cross —

platform.
| ntrod uction * Interpreted language, no need to compile
before execution.
tO PythOn * Open Sources
(adva ntageS)  Can run in different OS
¢ Windows, Linux, Unix, Mac




History of Python

1994 2008
Python 1.0 W Python 3.0
published published
Development start
at late 1980’s by ) ) )

Guido van Rossum

2000 w
FRIER oo, @ python

published

Now



Statistics about Python

Growth of major programming languages
Based on Stack Overflow question views in World Bank high-income countries

% of overall question views each month

2012 2014 2016
Time

https://stackoverflow.blog/2017/09/
06/incredible-growth-Python/

2018

* Pythonis the most trending programming language

* The user base of Python is increasing continuously

* Many universities use Python to teach introductory
computer science courses

Swift.  C/C++

Julia

Per]

VBA

Kotlin

R

http://pypl.github.io/PYPL.html



Python Applications - Al /o pgthon”

* Machine learning is an important part of Al

¢ Machine learning can let the computer to
optimize the algorithm used.

¢ Google’s Machine Learning project -
Tensorflow \

= Which provides Python API > r

Tensor



Python Applications — Data Visualization

* There are many libraries for data visualization by using Python
¢ Matplotlb 1
¢ Seaborn IR

Matplotlib Screenshot from Wikipedia



Development Tools of Python - IDLE

IDLE (Integrated Development and Learning Environment)
iij,r-.-:--:":_-_'_'---:

File Edit Shell Debug Options W

Python 3.7.0b4 (v3.7.0b4:cb96c37699, 2 2018, 19:02:22) [M5C v.1913 €4 bit |

May 2

AIMDE4) ] on win32
Type "copyright™, "credits" or "license ()" for more information.

& python

About

Ln:3 Col:4

https://www.Python.org/downloads/release/Python-370/



Cover the basic concept in Python
"'_—I programming

Step-by-Step with examples

E-learning

Materials for
Python

From basic to advanced

Q Bilingual, facilitate English and Chinese
P 4 classes.




. . ? i mears
E = | e a r n I n g M a te rl a | S fo r EENEXARSRAZR CRSATARSTHEREEL RN TR, TRXS

—ERAREHANEERARR (Variable) I (Algebra),

* Covers the basic concept in Python
programming

Python B .
Python AJIEE#E T & , #83L : https://www.python.org/downloads/ , Ef8 LA LLRE
TERERGEHZEER,

e python”

Downlnad the latest version for Windows

Download Python 3.7.0

LOOKIIg ivn « 5 wevwes wnnl A diifferent OS? Python for Windows,

Linux/UNIX, Mac OS X, Other

Want to help test development versions of Python? Pre-releases

Looking for Python 2.77 See below for specific releases
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FFEM0),[1)F[2)5% BIREF Peter IR, BV, MBEHE®E, P56 5 , BT
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E-learning Materials for Python

98
print{ score_of_peter{0] ) 76

_of_pet
print{ score_of_peter{1
print{ score_of peter]

* Step-by-Step examples and exercises help
students to learn and understand Python code

) . . . score_of_peter[0] score_of peter{1] score_of peter[2]
* Clipart are included for easier understanding v v

BARSENT.




E;’ Python 3.6.1 (64-bit) Setup -
Setup was successful

Special thanks to Mark Hammond, without whose years of
freely shared Windows expertise, Python tor Windows wouk

st be Python for DOS,
New to Python? Start with the paline tocal and
documentabion.

See whzat's naw in this release.

E-learning Materials for Python

@ Disable path length limit
Changes your machine configutation to sllow programs, including Python, to
bypass the 260 character ‘MAX_PATH' limitation

| for
windows Giose

* From basic to advance
@ o EmEs
and M H/E

or &
not A8

@ o srEgasRNmERE

BF

BW BLOEWMT

Background Basic data Practical a list=[87.2948] 5

Information structure Applications counter =0
for i in range(0,len(a_list)):
if a_listfi] > 2:
counter = counter + 1

Operators

print{counter)

BLEE SRR M E list MAEAHE 2 AR (M) MR,



E-learning Materials for Python

* Bilingual, which facilitate English and Chinese classes

A 8. for loop (f&IR) @ s ror loop (Looping)

Loop WRSHEBREERTNENE , P THEEMFES,

The concept of loop is similar to athletes who run around the cycle repeatedly.

for i in range(0,2):

foriin range(0,2):
print ("hello") e

print ("hello")

Source: Ewan ar Born

Source: Ewan ar Born
MBERMBERELMTRAR hello , RFIEETIA for loop REK. 04K H 0 ME

J We can use “for loop™ if we want the program to show “hello” for two times. “0™ represents that
Rin, 2RB<2HWERT , @REMBSESE. “i” starts to accumulate from 0. “2” represents that the loop will run continuously if i < 2.


https://commons.wikimedia.org/wiki/User:Ewan_ar_Born
https://commons.wikimedia.org/wiki/User:Ewan_ar_Born

Basic concept

Maximum value, Minimum value, Mean

Structure of
the E-learning
Material

Searching

Strings

m O O @ >

Counting the number of objects which match
criteria in list

-n

Sequence test



Concepts and Prerequisites

Module A Topics A B C D E
Variable and Algebra v v v v v
Operators v v v v v
List v v v
Conditionals (If then) v v v v
Conditionals v v

(If then else)

Logical operation v v
Cumulative Addition and v v

Subtraction

for loop v v v v
while loop v v

Basic knowledge with v are suggested to be covered before teaching Module B to F.




Module A. Basic concept

... Else
(conditional
statement)

Variables and

Algebra Operator

Logical Addition /
operation Subtraction

Functions and
Modules

For loop (loop)

If ...
(conditional
statement)

While loop
(loop)




A. Basic concept
What is “Python”
Variables and Algebra
. Operator
List
If ... (conditional statement)

.. Else (conditional statement)
Logical operation
Addition / Subtraction
For loop (loop)
. While loop (loop)

10 Modules

Maximum value, Minimum value, Mean
Searching
Strings
Counting the number of objects which match criteria in list
Sequence test

VONAU A WN —O

S HAmoaw



Module A - Basic concept

Learning Objectives:
e Understanding what is Python
* Installing Python

* Understanding the use of
fundamental objects in Python

(Variable and Algebra,
Operators, List)

Output

B N




Module A - Basic concept

* This module consists of 4
lessons and covers basic

concepts of Python =N
programming, such as == ==
prerequisite step before writing m\'\?./

a program, basic data structure

A 9. While loop (Looping)
and syntax. PIORPIE

In addition, “while loop” can make a program run repeatedly.

Example 1
Code [Qutput
=0 hello
while(1<2): hello
print("hello™)
i=i+1




Click “Run” and choose “Run Module™.
L& *Untitled*

—_—

File Edit Format Run Options Window Help

g = % Python Shell
= Check Module Alt+X

ans = a+b
print (ans) |




Teaching
Strategy

* Mapping the symbol
of Pseudocode and
Python code

Pseudocode Python

<- =

<> | =

TAN X %k
Output x print(x)




Dry-run table

255

Teaching
Strategy Python Code a |b|c ans
a = float(2) 1 |2
b = float(8)
* Dry-run the Python ¢ = float(a**b) 2 3
program _ i
an.s float(c-1) 3 )56
print(ans)
4
5




. Python Code
Teaching rineese

Strategy

a = float(input('Please input your weight: ')
b = float(input('Please input your height:'))
c = float(b**2)
e Guide to solve ans = float(a/c)

problem in daily life print(ans)

¢ Such as BMI calculator
Weight (kg)

BMI = Height? (m?)




Module B -
Maximum,

Minimum,
Mean (Average)

Learning Objectives:
* Applying all the basic concepts flexibly;

* Using fundamental concept to write a
practical application program —
Maximum, Minimum, Mean;

* Applying programming techniques to
calculate through mathematical
formulas.

This module consists of 1 lesson and
covers basic statistical functions of
Python.



A B Maximum, Minimum, Mean(Average)

Maximum

Code Output
a_list=[8,2,0, —5,9] 9
ans = max(a list)
print( ans )

Python provides a built — in function to find the maximum value m a list.

Mean (Average)

Code Output

a_].i'-:.t = [8~ 2, O, - 5, 9] 2.8
ans = sum(a_list)/len(a list)
print( ans )

“Sum” 1s a built — in function m Python. It can find out the sum of a list. “Len” 1s another built
— i function in Python. It can find out the numbers of value m a list. Lastly, mean equals to the
sum of list divided by the number of value in the list. (A bit confusing)



Module C -

Searching

Learning Objectives:
* Applying all the basic concepts flexibly;

* Using fundamental concepts to write a
practical application program —
Searching.

This module consists of 1 lesson and
covers practical usage of Python
programming.



@ C.Searching

Example 1

We can find a certain value n a list by “searching™ function.

Code

Output

a list=[8,2,0, —5,9]

search mum =9
found =0

for 11n range(0,len(a_list)):
it a_list[1] == search num:
found =1

1f found:

print( search mum," 1s in the list." )
else:

print( search num." is not in the list." )

9 15 in the list.




Learning Objectives:
e Understanding string;

 Demonstrating and applying basic
operation of string — sampling.

Module D -

Strings

This module consists of 1 lesson and
. covers some functions that can be used
s~ onstrings.




A D. String

“String” 1s a sequence combined by zero or multiple characters.

Character: 2, T, o, 3
String: "apple", "hello", "hello world"

Character can be a symbol. letter or other single unit. Characters can form a string.

Number of words
Code Output

a_string = "hello world" 11
len of str=len(a_string)
print(len of str)

Characters in " " are defined as a string. “Len” is used to find the number of characters in a
string.




Module E - Learning Objectives:

Counti ng the * Applying all the basic concepts flexibly;

number of * Using fundamental concepts (loop and
: : conditional statement) to write a

ObJECtS which e practical application program

meet criteria in
list




A E. Counting the number of objects which
meet the criteria in list

Example 1
Code Output
a_list =[8.7,2,9.4.8] 5

counter = 0

for 1 in range(0,len(a list)):
if a_list[1] > 2:
counter = counter + 1
print(counter)

The above program can be used to find the number of clements (numbers) that are larger than 2

in the list.
Exercise 1
Design a program to count the number of elements (numbers) which are equal to 5 in the list
Code Output
a_list = [8.5.2,9.4.5] ;
counter = 0

for 1 m range(0,len(a_list)):
if a list[1] == 5:
counter = counter + 1
print(counter)




Module F -

Sequence test

Learning Objectives:
* Applying all the basic concepts flexibly;

* Using basic concepts (loop and
conditional statement) to write a
practical application program

This module consists of 1 lesson and
covers advance use of Python
programming.



A F. Sequence Test

Example 1
Code Output
a list=[1.2.4,4.6.6,7.7] True

1s_sorted = True
for 1 1 range(1,len(a_list)):
if a_list[i] <a_list[i— 1]
1s_sorted = False
print(is_sorted)

“True and False™ 1s a Boolean, it represents whether the logic 1s correct or not. For example:

1=1 1s True(Correct)
1>2 15 False (Not correct)



https://www.Python.org/
https://docs.Python.org/3/tutorial/

https://www.w3schools.com/Python/Python intro.asp

Other online
resources

https://stackoverflow.com/

https://elearning.eee.hku.hk/



https://stackoverflow.com/
https://stackoverflow.com/
https://stackoverflow.com/
https://stackoverflow.com/
https://elearning.eee.hku.hk/

