What is this programming?
Scratch! Python? C++
Visual Basic? Delphi //
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Programming Languages, Learners & Educators

forever

# Ghost Game imagine
from random import randint
print{'Ghost Game')
feeling_brave = True
score = 0
while feeling_brave:
ghost_door = randint(l, 3)
print(‘Three doors ahead...")
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From on-road to on-line (® for now)

« SASOL mobile “\
grounded »

* A need for
equipping and
support of
sclence

 Online science
engagement



How many primary school educators here teach
programming?

How many high school educators here teach
programming?




Lecture Python programming to large classes
of online under-graduates at UNISA.

Difficult ©®

Engage with robotics coaches and learners in
the engineering and programming of robots
through engagement.

FUN!



» Coding — writing the code In a programming
language.

* Programming — process of developing an
executable program includes problem solving,
analysis, design, code, implement, test,
deploy and maintain.

https://www.freecodecamp.org/news/difference-between-coding-and-
programming/



https://www.freecodecamp.org/news/difference-between-coding-and-programming/

* To Introduce programming

* To Introduce programming languages at
different levels

* To Iintroduce programming opportunities

* To encourage educators to join the journey of
learning programming

* To engage in a FUN programming challenge



Time Is passing ... it is TIME to start the
programming journey!
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What is code?

e Coded commands to a machine, to make
something happen.

« Coded commands to make a robot MOVE ...

» Coded commands used to create an app.

» Coded commands used to develop a web-
site.

 Abstract
 Percelved difficult



What Is the process of programming?

Analyze the problem.
Design a solution
Use code to develop an executable application.
Implement the program of coded lines.
Test the program.
Debug the program.
Maintain the program.
Improve the program
 How do you learn to program?



Teaching and learning of programming

Programming iIs a useful skill to develop.
Programming skills are in demand.

_earning to program is perceived to be difficult.
Programming requires perseverance and practice.

ncreased use of technology equips learners to
overcome perceptions of difficulty.




The first dimension of programming

Develop problem-solving skills
Part of 215t century skills

Critical thinking, Innovation, imagination,
creativity, collaboration.

215t century skills are neither new nor novel.



The second dimension of programming

Programming principles

Data types and operations

_Inear programming

_ooping — repetition

Decisions — use Input data to select execution
npath

Variables and constants — storing values
Inheritance, procedures, functions




The third dimension of programming

Programming language
Learn © a language

There Is no best language, there are many
available languages.

lcon-based or block programming (no syntax)
Text-based programming (syntax!)

Start with appropriate language and continue
Text languages require you to learn syntax.



Journey of Learning Programming

Start with simpler problem solving and progress to
complex

Start with an introduction to programming principles

Start with the visual and progress to text
programming language

Start with the concrete and progress to abstract

Start with drag and drop pictures and progress to
reading and typing words




More progress on the journey

* Ongoing development of problem-solving
skills

* Introduce programming principles (looping,
switching/ decisions, input/output, event drive,
object-oriented, ...)

« Start with a programming language ...
block-programming (Scratch) and progress to
the text-based programming (Python)



The Levels of Programming

e Start at a LEVEL where the learners are, and
then progress:

« FOR EXAMPLE:

* [con-based: Scratch Junior (e.qg. storytelling)
 [con-based: Scratch

» Text: Python, Java, C++ (e.g. banking app)
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ScratchJr - Learn
scratchjr.org
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ScratchJr on the App Store
apps.apple.com

ScratchJr - Home
scratchjr.org
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Coding for Children with Scrat
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Scratch Junior

An introduction to programming.

Learners (aged 5-7) create interactive stories and
games.

Using graphical programming blocks to program.
Characters can move, jJump, dance, and sing.
Can add own colours and sounds.
Programming used to animate characters.

https://www.scratchijr.org/about/info



https://www.scratchjr.org/about/info
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Scratch

« Scratch is a visual programming language.

* Learners create interactive stories, games and
animations.

* The four elements of Scratch: the stage
(background), the sprites (character), the script
(story) and the programming palette (icons used to
program). Use play to tell a story.

https://www.uab.edu/icac/images/Scratch Guides/Intro to Scratch.pdf
https://www.dkfindout.com/us/computer-coding/what-is-scratch/



https://www.uab.edu/icac/images/Scratch_Guides/Intro_to_Scratch.pdf
https://www.dkfindout.com/us/computer-coding/what-is-scratch/

Sharing
Community
Of Projects

and |Ideas

https://resources.scratch.mit.edu » www » guides = PDF

Animate Your Name - Scratch Resources browser - MIT

The video shows a variety of projects for ideas and inspiration. ... scratch.mit.edu, or you can
set up student accounts if you have a ... Download the PDF at:.
36 pages

https://scratched.gse.harvard.edu » default » files ~ PDF

Super Scratch Programming Adventure - ScratchEd

a new Scratch project without logging in by clicking the Create button. You'll want to ... You can
download free PDF versions of Chapters 1 and 2, which explain ...
45 pages

https://Jumaine.edu » uploads » sites » 2016/12> S... v PDF

Scratch Programming Worksheet Compilation Table of ...

In this activity, you will create a new project with Scratch and explore different Scratch blocks
to make the cat do something surprising! What will you create?
19 pages

https://iwww.sean.co.uk » downloads » Cool-Scrat... ¥ PDF

Cool Scratch Projects in Easy Steps: PDF sampler - Sean ...

Others will enjoy making these projects first and then seek out the. Scratch Programming book
when they want to understand more about what the blocks do. | ...
22 pages

https:/iwww.raspberrypi.org » magpi-issues » CC_... + PDF

Book of Scratch - Raspberry Pi

Programming in Scratch is a great way to learn how to code. It's also really creative. You can
create your own characters and backgrounds to make your project ...



https://scratch.mit.edu/downloac

SeRATCH Create Explore Ideas About @) Search Join Scratch Sign in

@ Download the Scratch App

Would you like to create and save Scratch projects without
an internet connection? Download the free Scratch app.

Requirements

28 Windows 10+ ® macOS 10.13+ ® ChromeOS
# Android 6.0+

Choose your 0S: m

Install the Scratch app for Windows
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@ Scratch 3
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In [ ]:

Pyt h O n #comment ....

def myAverage(a,b,c,d,e)
return (a+b+c+d+e/5.8)

#input

#processing

nAve=myAverage(1,2,3,4,5)

#output

print(nAve)

In [ ]:

#comment ....
def myNumber (nNum):
if nNum==1:
return('one’)
elif nNum==2:
return('two")
else:
return('sorry, not defined')
#input
nNum=int(input('Please enter a number : "))
#processing

#output

- l print(myNumber(nNum)) I



Python Programming

Python Is easy to learn.
Python has easy to read syntax.

Python comes with many libraries to download and
install.

Python can be integrated with other programming
anguages (e.g. C, C++ and Java)

Python is a good choice for web development, game
development, data processing and business
applications.

Python support exception handling.
Python can be used to program robots.




Python — another learning journey

Start with Jupyter Notebook (as a learning
environment) in Anaconda (free)

Can also use the IDLE environment

To develop Graphical User Interfaces (GUI) for
applications use PyQt

Add libraries, and introduce game development
Data Science Graphs



Python Online Support

Ad - www.datacamp.com/ -

Python Online - Free Python Intro by DataCamp
O n | I n e tuto rl al S Learn Python by doing 50+ interactive coding exercises. Start Now! Learn R And Python.

Free And Premium Courses. Learn At Your Own Pace. Try 350 Free Chapters.

Free eBOO kS Learn Python Basics Python Data Courses

Create variables interactively. Improve your data science python

YO U TU be VI d eOS Learn Python data types. Data visualization & manipulation
Massive Open Ad - vy com +

Learn Python from A to Z - Courses For All Skill Levels

O n I | n e CO u rses Learn Python programming language in weeks with this Python for beginners online course.

(M C ) Join millions of learners from around the world already learing Python on Udemy! PySpark.
Ad - www.codecademy.com/ -

Short COU Fses Best Sites To Learn Python - Beginner-Friendly Lessons

Master your language with lessons, quizzes, and projects designed for real-life scenarios. Create
portfolio projects that showcase your new skills to help land your dream job.

Ad - www.info.com/web/results -

Online Python Course For Beginners - Online Python Course For...

Search Online Python Course For Beginners. Look Up Results on Info.com. --



Python (more) Online Support

mikkegoes.com » learn-python-online-best-resources

Learn Python Online: 22 Best Python Courses and Tutorials ...

Learnpython.org; Google's Python Class; Learn Python the Hard Way

i et & (LPTHW); Python Tutorial (After ...

@D —— 21 Mar2020 - Uploaded by Udacity

geekflare.com » Geekflare Articles

12 Resource to Learn Python for Beginners - Geekflare
The most popular web frameworks for Python are Django and Flask.

Django is a more robust framework than ...
22 Dec 2019 - Uploaded by edX

medium.com » swih » 5-free-python-courses-for-beginne...

15 Free Courses to Learn Python in 2021 | by javinpaul | The ...
You can take these best online courses to learn Python at your own ...
A) classes or boot camps and nothing ...
Pvthon'WW4 hours
4:26:52 ourse 27 Jan 2019 - Uploaded by freeCodeCamp.org

www.mltut.com » Blogs » Python

30 Best+Free Resources to Learn Python Online in 2021
| am gonna share Best Python Online Courses, Tutorials, YouTube

Channels, and Books. When | started ...
14 Aug 2020 - Uploaded by MD MUSTAFEEZ ALAM




Opportunities to learn programming

* Problem solving skills — puzzles.
» Use program installations on computers.
» Other opportunities:

» Use simulation software programs -
programming to make simulated robots move.

» Use physical robots — programming to make
physical robots move.



\-

Simulation software - programming
robots Gearsbot (scratch and python)

Blocks = Python  Simulator File Python Robot

B World Reset Sensors = Follow

i i

Motion
Motor
Sensors
Sound
Control
Logic
Loops

P TS Ap e L T ] T
’ / / e A
/ When Started

Math
Text
Lists

Il » o) 509/2255

Variables
Functions

o . ‘
L 1 1 B0 0 0 B ] ] |

Il » @) o025/2255

GearsBot : Using the Ultrasonic Sensor



Simulation Software - Virtual Robotics ToolKIT

(free trial)

tual Robotics Toolkit

FIRST LEGO League

2020 Starter Mat (EV3)
WRO 2020 Starter Mat

- O

Sandbox (EV3)
Learn the basics of the
| simulator by driving a robot
in an empty room.

LEGO MINDSTORMS Education EV3 Teacher Edition
| File Edit Tools Help

RIS Project x R

| | 3 Programx |[+

| Lets have some fun with the all new Virtual Robotics

Toolkit!

Apartment Cleanup (EV3)
There are parts scattered
all over this small
apartment. Can you write

X

a program to vacuum them

12:48 PM
7 6/10/2021

B



Programming opportunities ...

Problem solving — puzzles.
Use program installations on computers.

Use simulations programs - programming to
make simulated robots move.

Use a robotics kit to build a robot —
programming to make physical robots move.



Example: Robotics Kit (Spike Prime) — Scratc
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Example: Robotics Kit (Spike Prime) - Python

39 def main(): e . Lev o Srrheii i sbemrer, ot ¢ 3
start_off() hor
start_line_sensing() -
move_clip('F')
send_to_destination(

move_clip('T')
return_to_base()

7 main{)

nto Python Code ... LEGO Spike Prime — Programming ...

thecodingfun.com
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The opportunities ...

It IS new.
It IS coming.
Coding will be part of the SA curriculum.

It Is an upskilling opportunity for a community of
educators and learners (You are not alone).

There i1s a community of educators already In the
space.

There is support ...



Online Programming Resources

* Online tutorials.
* Online YouTube videos.
* Online programming activities.

* Opportunities to share programming
teaching and learning.



The journey of learning programming

Alternative pathways to introduce
programming to our learners and educators.

There MUST be a START!

To introduce in a FUN way
To Introduce so that learners discover

O Introduce so that the educators and
learners can learn.




Why bother?

* |tis already the 215t year of the 215t century
(and the 215t hour of the 215t day has passed).

* To develop the 215t century skills of all learners.

* To promote problem-solving, critical thinking,
collaboration, creativity, innovation and
iImagination.

* Why not?



If not NOW, When? Ke Nako!!!
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If not us, who?

Our START challenge:

Download Scratch Junior
https://www.scratchjr.org/

Write a program in Scratch Junior or Scratch.
The sprite must move and say (walk the talk):
“ke Nako”

Please share a screen-shot of your program.

* Happy Programming!


https://www.scratchjr.org/

gouwspm@unisa.ac.za Thank yOU
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