A guide to Processing in the Classroom 
(Key Notes)
Presentation by Jannat Khan
Processing was one of the easiest language for me to learn, and I had a difficult time learning how to code. It was a challenge and one should always be ready to face the world and its’ challenges head on. Because of this outlook and my experience in teaching Processing as well as using it I believe I would be able to give the teachers attending today insight on how this fantastic language can be used as a tool for learning and understanding various topics. Believe it or not, Processing is the language that has given me confidence I needed to learn and apply my learning in different contexts. To identify transferrable skills is a big deal, it’s I can be used with money and math why not art and programming? 
A little about myself: I’m a final year student studying Computer Science at Victoria University Of Wellington. I have had two years of volunteering teaching experience, tutoring experience in computer science and I have been a part of VUW Outreach for two years so hopefully the content provided today should be of aid to you when planning your classroom lessons.
Today’s agenda
· What is available for use
· What can be done
· How it’s done
· How you could potentially use it in a classroom environment.
· Practical implementation of learn by play by teachers themselves. 
· Spread sheeting ideas for use by teachers themselves
· (Don’t hesitate to ask questions, I’ll happily answer your questions that aren’t covered in the lecture as well. 😊 )
What is Processing?
· In a nutshell, Processing is a programming language that lets you make pretty pictures.
· An understanding of graphs and functions helps but isn’t necessary due to the documentation being so straightforward. 
· A perfect bridge between math, programming and art. Logical and beautiful. 
· Open source and free to download and install
· Lots of PDF book also available online should you be interested in learning more:
· Most stable release of Processing for teachers to use inside the classroom would be P3. Current version available for download is processing 3.4. You need to install p3 and Java as well (takes about 3 minutes max, pretty straight forward). 
Is a little bit slow if you install it on a virtual machine virtual machines but it’s fine on local machines. Best situation would be to get your school’s techie to sort it out.
· Free download https://processing.org/download/  (Various versions for Microsoft, Linus and MAC-OS.)
· Processing have some excellent tutorials on their website. https://processing.org/tutorials/ 
· Language Documentation (API) for version 3 https://processing.org/reference/ 
· Easy HEX codes pickers for colours https://www.w3schools.com/colors/colors_picker.asp 
Another option for teachers interested in JavaScript; p5.js
· p5 is a very new web browser version for this tool. https://p5js.org/ 
· It works but can be difficult as it’s Javascript. 
· Great if you want to make small reactive code online, not so good for large chunks of code.
· Can be downloaded too, I recommend that option. 
· Good tool for students who are curious to try more for a challenge.
Notes based on my experience in teaching and learning
· Javascript is not the same as Java. Be wary when throwing students in the deep end. Processing looks like Java however like Javascript it is structured in a very functional manner. 
· Processing is very nice as it’s a bridge between C#, JavaScript and Java so common ideas behind the languages are strongly apparent thus encouraging students’ confidence in applying the transferrable knowledge gained from any previous programming experience. It also ties in mathematical skills when kids see the relation to functions. 
· To get started I’d recommend p3 over p5 as there’s a lot more to read up over should students get stuck and it’s local to your machines so there’s no fear of lost work due to the internet crashing. There’s no complexity of scripting, nor is there any issue with the complexity of OOP for students to face. 
· Please encourage students to Google their answers, half the credit to my degree is literally google searching the answers to my questions. Also, copying code is only fine if you understand exactly what’s going on. Even in industry we Crtl-C Crtl-V code to keep consistent with what’s going on, however there’s a lot of research that goes behind that. If kids like moving without making mistakes, then copying code is a good way for them to start. 
Why I encourage the use of Processing in the classroom
· There are so many different students teachers have to face, I myself have understood the difficulty of trying to cater to a large group with limited resources and time. That’s when I found curiosity to aid learning. Encouraging learn-by-play proved to be very helpful even as a university student when I was learning processing. 
· Visual learners often have the most well-arranged math books in regards to their ordering and the layout of their working. Why not try using Processing to help them visualise mathematics? Indentation of code is also a very visual aspect of programming.
· This program encourages discussion amongst students for high level applications, discussion helps learns who like to voice the understanding and those who learn best by listening. There’s no right or wrong answer however encouraging discussion can inspire students to try something new.
· [bookmark: _GoBack]It’s also a good tool for people who have an interest in typography and design for Art projects, geometric designs have always been famous and a common point of conversation in this day and age with endless possibilities in digital art. 
· Processing has really good documentation on their website with code examples too. Researching isn’t taught, it’s learnt. To be able to look for the answers of your questions and try to learn something new is all part of problem solving. I believe that teaching processing can encourage such thought in students and can help them not just learn how to research but also understand that just a little effort is all it takes to solve your conflicts. Whether it be a compilation error or a semantic error.
Programming was and always had been a mental challenge, therefore with programming also comes the right mind-set. In order to encourage logic thinking with future proof ideas students need to be comfortable to make mistakes and consider the classroom practise for programming as a safe space to express their happiness and concerns regarding their studies/work. Digital Technology is a fun course for many students; it can be easy and difficult. By encouraging this change and continuous challenge I believe that the upcoming generation will be filled with many robust and logical minds should they be involved in programming or not. 
Final tips from a University student TO highschool Students:
Talking your ideas out with someone is the best thing to do when you’re stuck. Even if you’re not confident about what you’ve done, by voicing your emotions you’ll be able to understand just where you could improve. It’ll help a lot, I promise.  

Comment your code. You’re still learning so much so comment what you’re doing and why you’re doing something so that when you’re stuck your teachers can help. Often you’ll look at your code after a while and go “Huh? What was I doing here?” Things change fast in IT.

Take your time to learn and try things for many reasons. First of all, programming is very difficult so the fact you’re here is a feat on its own. Secondly, you can’t do anything in code fi you don’t understand what you’re doing. Even for professionals it can take two weeks to write very little code. You need time not just to program but also understand what you’re doing. 

If you’re stuck and you don’t know why, stop and think. If it doesn’t make sense or you’ve refactored your code too much (refactoring code means you cut it down so that only the important parts remain) then start again. I know it’s painful to abandon that beautiful project you started but it’s better and more time efficient to start again on something that you’ve already planned to work on. Because you have a clearer picture of what you want and you now have an idea on how to get there, you’ll be much faster than the first time you try. 

Failure is good and it’s okay. But if you’re facing failure in your code, take a look at the little black console below the code, all the red lines of error messages are there for you to read and slowly debug with.

Google is your best friend. My degree is the result of good researching, which is where Google helps. No one expect you to know the answers to everything and that’s okay. Be inquisitive, take the step to look into what something means or how a certain problem was solved. Look at StackOverflow, StackExchange and GitIssues boards for information, there are highly intelligent people there who’ll answer your questions and there will also eb others hwo have had the same questions as yourself. 
 
