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Greetings from SASOL Mobile Unit #9

(reality check! No masks, access to schools)



From on-road to on-line ( for now)

• SASOL mobile 

grounded

• A need for 

equipping and 

support of 

science

• Online science 

engagement



Introduction – A Programming Journey

• How many primary school educators here teach 

programming?

• How many high school educators here teach 

programming?



On the road …

• 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!



Clarity : Coding? Programming?

• 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/


PURPOSE OF TODAY’S PRESENTATION

• To introduce programming

• To introduce programming languages at 

different levels

• To introduce 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!



What is code?

• 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

• Perceived 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 is a useful skill to develop.

• Programming skills are in demand.

• Learning to program is perceived to be difficult.

• Programming requires perseverance and practice.

• Increased use of technology equips learners to 

overcome perceptions of difficulty.



The first dimension of programming

• Develop problem-solving skills

• Part of 21st century skills

• Critical thinking, innovation, imagination, 

creativity, collaboration.

• 21st century skills are neither new nor novel.



The second dimension of programming

• Programming principles

• Data types and operations

• Linear programming

• Looping – repetition

• Decisions – use input data to select execution 

path

• 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.

• Icon-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

• Start at a LEVEL where the learners are, and 

then progress: 

• FOR EXAMPLE:

• Icon-based: Scratch Junior (e.g. storytelling)

• Icon-based: Scratch

• Text: Python, Java, C++ (e.g. banking app)



Scratch Junior



Scratch Junior

• An introduction to programming.

• Learners (aged 5-7) create interactive stories and 

games. 

• Using graphical programming blocks to program.

• Characters can move, jump, dance, and sing. 

• Can add own colours and sounds.

• Programming used to animate characters. 
• https://www.scratchjr.org/about/info

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


https://www.scratchjr.org/





Scratch



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://scratch.mit.edu/download











Python



Python



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 

languages (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 

• Online tutorials

• Free eBooks

• YouTube Videos

• Massive Open 

Online Courses 

(MOOCs)

• Short Courses



Python (more) Online Support



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) 

Free 



Simulation Software - Virtual Robotics Toolkit 

(free trial)



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) – Scratch



Example: Robotics Kit (Spike Prime) - Python



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 is 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

• To introduce so that the educators and 

learners can learn.



Why bother?

• It is already the 21st year of the 21st century 

(and the 21st hour of the 21st day has passed).

• To develop the 21st century skills of all learners.

• To promote problem-solving, critical thinking, 

collaboration, creativity, innovation and 

imagination.

• Why not?



If not NOW, When? Ke Nako!!!



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

mailto:gouwspm@unisa.ac.za

