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PROGRAMMING
LANGUAGES
The most in-demand programming languages based on current job
postings on the market

Java is the biggest programming language in the world, with
applications in web development, database engineering, and
data engineering, really any kind of development. It is widely
used for building enterprise scale web applications. Android
mobile app developers also rely on this language for
programming.

Python is one of the preferred languages for creating AI or
machine learning based web and mobile apps. Python is popular
among developers as it has a large collection of libraries that
users can work with such as TensorFlow, Scikit-learn, Pandas,
NumPy etc.

JavaScript plays a chief role in front-end development. It can be
used to develop interactive web pages very conveniently. The
rise of frameworks like jQuery, Angular, and React JS has made
JavaScript even more popular. The reason behind this popularity
is probably its compatibility with all browsers. Moreover, it is also
used in server-side through node.js.

C/C++
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It would not be wrong to state that C is the parent language of
many modern languages. Including the popular Java is derived
from its syntax.
C++ is a more dynamic language because its code is typechecked before it gets actually executed.
A major difference between these languages is that C does not
supports encapsulation, polymorphism, and inheritance but C++
does support all of these. C++ is usually used for game
development,

drivers,

client-server

applications,

system/application software, and embedded firmware.

C# is a Microsoft programming language. It lets developers build
secure applications such as XML Web services, client-server,
Windows client and database applications that run on the .NET
Framework. C# is also used heavily in game development for
both PC and consoles.

PHP stands for Hypertext Pre-processor. Fifty percent (50%) of
internet websites are built using PHP. It has over-the-top benefits
like libraries and modules which assure dynamic software
development. This is why most of the websites and content
management systems are written in the PHP programming
language.

If you are thinking about iOS development like making apps for
the iPhone and iPad, start with the iOS 11 and Swift 4 app
development languages. It replaces Objective C as the preferred
language to develop iOS apps.
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SCRATCH &
mBLOCK 5
Scratch is a programming language and an online community where children can
program and share interactive media including stories, games, and animation with
people from all over the world.
mBlock 5 is based on Scratch 3.0. By supporting block-based and text-based
programming, mBlock 5 allows users to freely create games and animations, and to
program Makeblock robots, aurdino and micro: bit boards. Additionally, the software
features cutting-edge technologies like Artificial Intelligence (AI) and Internet of Things
(IoT), making it the perfect helper for coding educators and learners.

To begin with coding, we will learn to use blocks to represent instructions for the
computer to carry out.
Blocks are easy to read, therefore with block based coding, students can drag and
drop the blocks and piece them together like puzzle pieces as opposed to writing text
based code. Blocks use the same computer science logic as other programming
languages and this way students are introduced to the basics of python programming
language.
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WEB DEVELOPMENT

Web developers are responsible for building everything you see on the Web, by
programming the code, they are “telling” a website how to function and how to display
its content. Web developers build and maintain websites with the consumer in mind,
making it user friendly with forms, buttons, texts etc. There are three type of developers:




front end developers
back end developers
full stack developers

Front end developers produce HTML, CSS and JavaScript for a website or Web
Application so that a user can see and interact with them directly.
The back end of a website consists of a server, an application, and a database.
Back-end developers build and maintain the technology that powers these
components, which enable the front side of the website to exist. Back-end developers
use server-side languages like PHP, Ruby, Python, Java, and .Net to build an
application, and tools like MySQL, Oracle, and SQL Server to find, save, or change
data and serve it back to the user in front-end code.
Full stack developers can produce both, the front end and back end development.

DEFINITIONS
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SYNTAX
The structure of statements in a computer language.
CODE
A form of language with strict rules and syntax used to tell computers what to do.
CODING LANGUAGE
A specific set of rules and syntax for writing the code that tells computers what to do.
This includes programming, assembly, and markup languages such as Ruby, PHP,
and HTML.
PROGRAMMING LANGUAGE
A subset of coding languages that specifically tell computers what to do as opposed
to how to display something. Therefore HTML and CSS are not considered
programming languages but instead are markup languages.
HTML (HYPERTEXT MARKUP LANGUAGE)
HTML is made up of HTML tags, it is a standard markup language for documents
designed to be displayed in a web browser and give them structure. The reason HTML
is not considered a programming language is because it doesn’t tell computers to do
anything.
HTML ELEMENT
HTML code is made up of an opening tag, a closing tag, and information between
them.
Example:
<h1>This is my header text</h1>

OR

<p>This is my paragraph element!</p>
HTML5
The most current version of HTML.
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CSS (CASCADING STYLE SHEETS)
Code that tells browsers how to format and style HTML for a web
page and controls elements such as font type and colours.
CSS3
The most current version of CSS.
DATABASE
Collection of electronic information (data) stored on a web server.
RESPONSIVE DESIGN & DEVELOPMENT
With responsive website design, your website and its pages can adapt and deliver the
best experience to users, whether they are on their desktop, laptop, tablet, or
smartphone.
API (Application Programming Interface)
An application programming interface is an interface or communication protocol
between different parts of a computer program intended to simplify the implementation
and maintenance of software. APIs make a developer’s life much easier as every
operating system provides a large number of APIs.
Let’s say you have your own app and want to capture photos or videos from the
iPhone’s camera. You don’t have to write your own camera interface, you can use the
camera API to embed the iPhone’s built-in camera into your app. If APIs didn’t exist to
make this easy, app developers would have to create their own camera software and
interpret the camera hardware’s inputs.
SDK (SOFTWARE DEVELOPMENT KIT)
Set of tools for creating a specific kind of software.
SOFTWARE DEVELOPMENT
Software is a collection of data or computer instructions that tell the
computer how to work such as Windows, iTunes, Skype or Microsoft
Word.
Software development is a process when a software is created using a specific
programming language. It involves writing a series of interrelated programming code,
which provides the functionality of the developed software.
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VIRTUAL REALITY (VR)
Virtual reality is a simulated experience that can be similar to or
completely different from the real world. Applications of virtual
reality can include entertainment and educational purposes. This
three-dimensional environment that users can interact with
sometimes requires your mobile phone and Google cardboard for
example, or a specialist VR headset with hand controllers or even
a helmet with a screen or interactive gloves.
WEB APP OR WEB APPLICATION
A website with complex functionality and heavy interactivity, for example Instagram
and Facebook.

COMPUTATIONAL THINKING
Computational thinking is a way of breaking down problems and solving them. It is
similar to mathematical and scientific thinking with the addition of the application of
technology. There are four main components to computational thinking:





Decomposition
Pattern Recognition
Abstraction
Algorithmic Thinking

Decomposition is the act of breaking a problem down into a series of smaller
individual steps. You can teach decomposition by inviting students into problemsolving scenarios e.g. a biology teacher could ask students to investigate a patent
infringement claim made against an organic strawberry grower by a large commercial
company. This task would become overwhelming without an organised to-do list of
smaller, more approachable challenges.
Students can break down the larger task, and the teacher can help
to draw or write a visual representation of their thinking giving
students a mental map of how to solve similar problems in the
future.
For example, in this case, the investigation of the strawberry’s phenotype* and
genotype* would be the larger tasks, and extracting DNA, PCR* and gel
electrophoresis would be smaller the tasks.
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Pattern Recognition is the ability to notice and utilise patterns to
help you solve a problem. Pattern recognition, as a cornerstone of
computational thinking as it invites students to analyse similar
objects or experiences and identify commonalities e.g. in case of
the strawberry investigation, students will find that all strawberries
have roots, leaves and fruit, however, there are many strawberry
species and hybrids. An excellent example for patter recognition
would be the gel electrophoresis of the strawberry’s extracted DNA,
in order to separate and analyse the macromolecules.
Abstraction is the ability to generalize and prioritize patterns you see to understand
which will help you solve the problem. For example, students would need to research
similar court cases, how to analyse data, what experiments they should adopt,
formulate questions etc. and they need to be able to sort through all of the information
available to identify the specific information they need.
Algorithmic Thinking is the practice of creating step-by-step directions that will solve
and avoid problems e.g. students will design the step-by-step process of the
strawberry investigation, from analysing the strawberries to presenting data in court in
order to prove that the organic strawberry farmer didn’t steal crop from the large
company. You can ask students to consider how inputs change the outcome,
encourage them to be reflective in their thinking and to make changes to their plan to
achieve the desired result.

*phenotype: observable physical properties of an organism
*genotype: the genetic makeup of an organism
*PCR: Polymerase chain reaction is a method widely used to rapidly make millions to billions of copies of a specific DNA
sample

AISR Learning

|

8

The fundamental programming concepts used with block based
coding include:







Events, (Part I.)
Sequencing, (Part I.)
Loops, (Part I. and to be continued in Part II.)
Conditionals, (Part II.)
Functions, (Part II.)
Variables (Part II.)

The following teaching method is suggested:
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We suggest that educators encourage students to Program in Pair to improve communication,
problem solving, team work and critical thinking skills. The written self-review report should be
short and tailored to the topic taught; include questions such as:
1. Describe what you learnt today
2. Describe an “event” (depending on topic) that happened to you today and the action
caused by it
3. What “events” (depending on topic) did you use in today’s activity and what happened?
4. Include screenshots of the blocks used, and ask students how the code works
5. Did you like your design? If not, why not?
6. Did you come across any obstacles?

A sample report can be found in Annex I.
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EVENT
New knowledge:
Explain the concept of event to students:
Event refers to the action that triggers something to happen for example: If you want to drink
coffee, you need to boil water by putting the kettle on. In this case, putting the kettle on is the
event and the boiled water is the result.
Do some brainstorming with your students by asking them about every day events such as:


What happens after pressing the remote button (event) to turn the TV on,



What happens after you dial a number (event) etc.

Unplugged activity
Unplugged activities are encouraged regardless of age as they are designed to teach the basic
principles of computing, without devices, in a fun and engaging way. They also engage
learners in different modalities.
You could display 5 different shaped and coloured buttons on your school’s smartboard (or on
your shared laptop screen – in case of an online class) and assign a different action to each
button. For example, if you tap the green button with your finger (event), students have to clap
(action), if you tap the yellow button, students have to say hello etc.
You could also implement some physical exercise into these unplugged activities. Instead of
using the displayed buttons, you could use different coloured flags, which are assigned to
various postures e.g. if you raise the red flag, students need to touch their knees, if you raise
the blue flag, students need to raise their arms up in the air etc. You can be as creative as you
wish.
Coding Robots

Make sure that each computer/laptop/iPad used in the classroom has the mBlock 5 app
installed in advance. Pair students up, so one student can handle the mouse/iPad and the
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other student can handle the robot. They will swap later. First, demonstrate
the “Event” on your school’s smartboard for example:
When mBot starts up (event), it will move forward at 50% for 1 second
(action).

Let students practice the same event, then tell them to create new events and match different
actions to the two events respectively e.g. when space key pressed; when

pressed. Then

let students create their own event-action codes.

Review and wrap up
Review the new knowledge gained by having students complete the self-assessment report.
After that, students should share with the class what they created, why they chose those
particular blocks/events/actions, how did it go, were there any obstacles etc.
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SEQUENCING
Review
Review the knowledge learnt in the previous lesson by asking questions such as:


What is an event?



Can you think of events in your daily life?



What events did you use in the previous lesson?

New knowledge:

Explain the concept of sequence to students: sequence is a basic algorithm, a set
of logical steps carried out in order. Computers need instructions in the form of an
algorithm in order to complete a desired task, and this algorithm must have the correct
order of steps, or sequence. For example, Figure 1 shows the sequence of making
a jelly scone, which would require many steps:

Gather scone, jelly and knife
Cut scone in half
Remove jelly jar's lid
Spread jelly
Jelly scone ready
Figure 1.

In this lesson, you should also explain the terms bugs and debugging. Bug is an error
or mistake that causes a computer program to behave in unexpected ways, produce
errors and incorrect results. Bugs are generally the result of mistakes made by the
programmer. Debugging is the process of detecting and removing of existing and
potential bugs (errors) in a software code.
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Unplugged activity

You could use a printed treasure map (see Figure 2) with a start and
finish point, with a few locations between the two. Alternatively, you
can use a floor friendly tape to create a minimum of 12 square tiles
(4x3) as your map.
In small teams, students will use physical activity to program their classmates to step
carefully from place to place until they reach the treasure, using instructions such as
move east/north/west/south or forward/backward/left/right.
By using physical movement to program their classmates, students will run into issues
and emotions similar to what they will feel when they begin coding on a computer.

Figure 2.
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Coding Robots

You can repeat the same steps as students carried out in the unplugged
activity, however, we will look at a different example to explore this topic
further.

Let’s simulate the rainbow colours and start with the colours red, blue and green. Code the
mBot to display these colours in every second.

You can include as many colours as you wish and let students create their own sequences.
If the topic of LED is new to students, you can link this activity with a physics lesson to allow
students for a hands-on experiment.

Review and wrap up

Review the new knowledge gained by having students complete the self-assessment report.
After that, students should share with the class what they created, why they chose particular
sequences, how it went, were there any obstacles etc.

Before the lesson finishes, ask students why mBot stopped displaying the colours after the
last programmed colour. This conversation will set the scene for the next topic, which is loops.
The sequence finished after the last block, as it wasn’t programmed to repeat the actions.
Loops allow us to repeat a certain action for a period of time e.g. for 2 seconds; for a number
of times such as 5 times; forever or until a condition is met e.g. when on board button pressed.
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LOOPS (PART I.)
Review
Review the knowledge learnt in the previous lesson by asking questions such as:


What is sequencing?



Can you think of sequences in your daily life?



What sequences did you use in the previous lesson?



What is a Bug?



What is Debugging?



Do you remember why the sequence stopped after the last block?

New knowledge:

Explain the concept of loops to students: loop is a sequence of instructions that is
continually repeated until a certain condition is reached. For example: Ask your
students to raise their left arm then lower it, then give them the same instructions
again, and again (3 times). Then ask them if it would have been easier if you asked
students to raise their left arm then lower it 3 times? This is a loop.

Provide other examples such as if you ask your mum to play your favourite song 4
times, instead of saying: “Mom could you play my song, Mom could you play my song,
Mom could you play my song, Mom could you play my song?”
You would say: “Mom could you play my song 4 times?
Unplugged activity

Students could programme their partners to go around a chair by giving the following
instructions (the starting point should be the corner of the chair, see Figure 3.):









Move forward
Turn left
Move forward
Turn left
Move forward
Turn left
Move forward
Turn left
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CHAIR

Figure 3.

Display the instructions and the above diagram on your school’s smart board and ask
students if they notice any repetitions (iterations) in the sequence of instructions. Ask
students how they could simplify/shorten the above sequence of instructions.

Solution:
Repeat 4 times:
Move forward
Turn left

Explain that a program that has fewer lines of code takes up less room in memory,
and the shorter the program is, the easier it is to find mistakes. Whenever you have
code that repeats, you have an opportunity to use a loop to simplify your code.

Coding Robots

Let’s create the same instructions, in mBlock, we used to go around the chair:
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You can include different directions, set different time frames and let
students create their own sequences and loops.

Review and wrap up

Review the new knowledge gained by having students complete the self-assessment report.
After that, students should share with the class what they created, why they chose particular
sequences and loops, how it went, were there any obstacles etc.
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APPENDIX I.

1. Today I learnt:

2. What ‘events’ did you use in today’s activity?

3. What do you like most about this lesson?
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4. Explain how the following code works:

5. Did you come across any obstacles today?

6. Did you like your own code design? If not, why not?
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