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Abstract 
Secondary school students often have trouble with learning programming because of the abstract nature 
of learning the basics without some visible or easily understandable results. Visual representation of a 
student's work is very important – first as a motivational tool and second – as an immediate result of 
their own work. To motivate students when learning programming it is good practice to show them how 
their final result might look like even before discussing what the purpose of that program could be, or 
the steps they should take to get to the end result.  

This article shows how to create a Graphical User Interface (as opposed to some text-based "Menu") 
as a tool in teaching students how to use programming skills. It will demonstrate how such a Graphical 
User Interface can be created using a real-time development platform called Unity. The point is to create 
a graphically attractive interface, to input some choices with desired functions of a future software 
product and then use programming to create a program that has those functions, as opposed to creating 
a graphical user interface after all other functions have been coded. The fact that Unity uses C# for 
coding enables students to code those desired functions using either the MonoDevelop IDE which 
installs with Unity or Visual Studio – for which Unity enables integration with the Unity platform.  
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1 INTRODUCTION 
Teaching programming to secondary school students is challenging work, as one needs to motivate 
them to accept something that is quite abstract and not give up at the first sign of trouble. They often 
have trouble with learning programming because of the abstract nature of learning the basics without 
some visible or easily understandable results. Visual representation of a student's work is very important 
– firstly as a motivational tool and secondly – as an immediate result of their own work. To motivate 
students when learning to programme it is good practice to show them what their final result might look 
like even before discussing what the purpose of that program could be, or the steps they should take to 
get to the desired result. 

2 METHODOLOGY 

2.1 Introduction to methodology 
This article shows how to create a GUI (Graphical User Interface) - as opposed to some text-based 
"Menu" - as a tool in teaching students how to use programming skills. It will demonstrate how such a 
GUI can be created using a real-time development platform called Unity [1]. The point is to create a 
graphically attractive interface, to input some choices with desired functions of a future software product 
and then use programming to create a program that has those functions, as opposed to creating a 
graphical user interface after all other functions have been coded. The fact that Unity uses C# for coding 
enables students to code those desired functions using either the MonoDevelop IDE which installs with 
Unity or Visual Studio – for which Unity enables integration with the Unity platform. A class of twenty-
four students was selected for observation and will then be compared to previous classes in terms of 
how fast students understand the basics of a GUI and how well they understand and can implement 
programming into a GUI.  
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2.2 Creating graphical elements 

2.2.1 Unity Scenes 
The first step is starting Unity. After starting, a new project is created. We begin by creating two Unity 
scenes, one will be used as a GUI – a menu for choosing some options in a game, and the other will be 
the game itself – for the sake of simplicity the game scene will only contain a background image and a 
text field that says “THIS IS A GAME”. Fig. 1 shows this Scene in Unity. When working with text, we use 
the “Text Mesh Pro” Unity Asset which enables the rendering of better quality text and offers more 
options “out of the box”.  

 
Figure 1. Unity UI (User Interface) showing the Game Scene. 

In the next step, we will edit the second Scene called Menu. We create a new Text Mesh Pro object and 
edit it so that it will act as one of the clickable items in our GUI. Editing different options for the text is 
possible using the Inspector part of Unity’s UI. After creating the first object, we show how easy it is to 
create a simple design for the text. Unity offers creating a Color Gradient preset which can then be 
applied to multiple Text objects. To make this object clickable, it is necessary to create a new Button 
object and make our Text object a child of the new Button object. Now the Button object contains the 
Text object and is clickable. Students can enter Unity’s Play mode to try out any changes they may have 
made to their project. Entering Play mode in this stage will not show any interactivity when we hover 
over or click on the button. To give students some visual feedback on this, we can edit the “Highlighted 
Color” and “Pressed Color” properties of the Text object – the first being the color that is shown when 
the user hovers over the button, and the second being the color that is shown when the button is 
pressed. Once we are done with the design, we simply duplicate the button a few more times, rename 
the object itself and also change the corresponding text, and move the duplicated object to their desired 
positions. Now students can enter Play mode in Unity and try out their buttons. Fig. 2 shows three 
buttons, with the “OPTIONS” button being highlighted (because the mouse pointer is currently positioned 
above it).  

2.2.2 Additional menu in the Menu scene 
There are now three options in the menu, the first is “PLAY” which will start the game itself, the second 
one is “OPTIONS” which will contain some basic settings for the game, and the last one is “QUIT” which 
will simply exit the game. The next step is to create an additional menu which will be activated when the 
user clicks the “OPTIONS” button. Firstly, we create an empty Game Object, name it “MainMenu” and 
drag all three of our existing buttons into it, so they become “child object” to it. Now we simply duplicate 
this “MainMenu” and rename the duplicate to “OptionsMenu”. We change the existing text and add a 
new slider which will be used as a volume slider and a dropdown menu which will be used to select the 
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screen resolution of the game. There is also a “Back to main menu” button which, when pressed, returns 
the user to the Main menu. Fig. 3 shows this second menu, contained within an object called 
“OptionsMenu”.  

 
Figure 2. Three Button objects with their final design, Unity Play Mode active. 

 
Figure 3. Additional “GAME OPTIONS” menu, Unity Play mode. 

2.3 Adding functionality through C# code 

2.3.1 C# MainMenu script 
This is, more or less, the end of the graphic part of this example. Now it is necessary to add some 
functionality to all these buttons, the slider and the dropdown menu. We start by creating a C# script 
called MainMenu which will contain the functionality for all the menu buttons, instead of creating a 
separate script for each button. Existing Start and Update functions are removed, and we add our own 
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function which will be called every time the user presses a button. Fig. 4 shows this C# script and all the 
functions. The first one is written in a way that it starts the next scene in the queue, and the queue is 
defined in Unity itself, under File -> Build Settings. We drag and drop the Menu scene, and after that the 
Game scene. This way, the first thing to load will be the menu itself, and the Play button will start the 
next scene in the queue, which is the game scene. The last thing we need to do is tell Unity to run the 
PlayGame function from the script we created. We do this by selecting the PlayButton object, add an 
“On Click” event to it using Inspector on the right-hand side of the screen, and select the PlayGame 
function from the MainMenu script (to be able to do so, we need to drag and drop the MainMenu Game 
Object under On Click). When we run Unity in Play mode, it first shows the main menu from Fig. 2, but 
after clicking the first button (“PLAY”) the scene changes and it shows the game scene from Fig. 1. The 
“QUIT” button is simple to implement – we just add a function inside the C# script, calling the integrated 
Application.Quit() function. Since we cannot quit the game inside of Unity’s Play Mode, we add a simple 
line which writes “QUIT” in the console every time the button is pressed, as a way to see if everything 
works.  

 
Figure 4. MainMenu C# script. 

2.3.2 Adding On Click events inside Unity 
The next thing we do is enable the “OPTIONS” button – it should activate the second menu (which is 
seen in Fig. 3). We do this by simply setting the On Click event inside of Unity for the OptionsButton 
object – we have two On Click events – the first one sets the OptionsMenu as active (using the SetActive 
function under Game object, when selecting what the On Click event does), and the other sets the 
MainMenu as inactive. This way we prevent having two overlapping menus. Now, as we click the 
“OPTIONS” button, the second menu (as seen in Fig 3.) is shown. This already shows our students how 
we can connect different parts of a GUI with simple C# code in combination with existing Unity functions. 
To enable the functionality of our “Back to main menu” button inside of our OptionsMenu – we do the 
same things as for our “OPTIONS” button, but make it so that the MainMenu is enabled (SetActive) and 
the OptionsMenu is disabled. Now we have two-way “links” connecting our two menus.  

2.3.3 Additional settings in the OptionsMenu 
The last thing we need to do is add functionality to the Volume slider and the Screen resolution dropdown 
menu. This can be accomplished by adding a new component to our Canvas in Unity – a new C# script 
which we will call OptionsMenu (the same way we called the previous script MainMenu). Here we 
introduce variables for the first time in this example. Students are familiar with what variables are and 
which types of variables there are. We will use a float type variable to store the slider value in. You can 
see the entire C# script in Fig. 5.  
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Figure 5. OptionsMenu C# script. 

After writing the code, Unity can be used to select the slider graphic object which has the function “On 
Value Changed” and make it so that whatever the current value of the slider is – it is written into our 
variable. For testing purposes, we print the value in the Unity console so that the students can see that 
every time they pull the slider – the value changes, and it is then stored into the variable and printed in 
the console. To see true interactivity, we add an Audio Mixer (in Unity under Window -> Audio -> Audio 
Mixer) and connect it to our slider. The audio mixer has values from -80 to 0, so we edit the properties 
of the slider to have a minimum value of -80 and a maximum value of 0. To be able to do this, we also 
need to enable “Expose Volume (of Master) to script” – this is to make values editable through scripts. 
We write the code to change the AudioMixer value depending on the slider into our script and we also 
have to add our AudioMixer to the script component in our OptionsMenu object in Unity. Students can 
now run Play Mode in Unity and see that their setting of the slider affects the AudioMixer volume (see 
Fig. 6).  
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Figure 6. Moving the slider to change volume in AudioMixer. 

After this, we need to write some additional code (see Fig. 5) to get a list of all available resolutions from 
the current computer (this differs from computer to computer, depending on the graphics card and the 
monitor) and to put that list into the dropdown menu. After setting up the “On Value Changed” in our 
dropdown menu, we can pick any of the options to change the resolution. However, to test this out – we 
need to build the whole package, because changing the resolution in Play Mode doesn’t work.  

3 RESULTS 

3.1 What we observed 
Immediate results were observed through the reactions of students. Most of them found this way of 
learning about programming and Graphical User Interfaces more engaging and easier to understand. 
When asked about that, they said that they liked getting immediate visual results of any changes they 
made to the GUI itself, as well as the C# code in the scripts. This is something that has been recognized 
by many authors – that teaching styles shouldn’t be the same for all students [2], that teachers should 
focus more on problem solving through programming [2], that command/authoritarian-style teaching 
without involving students has worse results [3] and that problem-based teaching seems to be one of 
the best teaching styles. By adding graphically visible results in real time, we expect to further improve 
the teaching of programming to secondary school students.  

3.2 Further studies 
It would be interesting to see if more classes could be included, preferably over a few years, to see 
effects on different classes within a few generations of students. Also, a simple survey with a few 
questions that the students would answer could provide good insight into how they perceive this style 
of teaching as compared to some others.  

4 CONCLUSIONS 
The goal of this article was to show how one can make it possible for students to learn about GUI and 
programming through a more engaging, motivating visual method, one where they can, almost 
immediately, see results of their work. The article shows a detailed example, using Unity - a real-time 
development platform and also C# programming. While some basic knowledge of coding isn’t required 
in this example, it is preferred – it will enable students to understand more, and also make it easier for 
them to modify this example with their own code, implement their own ideas on how to provide additional 
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functionality into the design of the GUI, etc. The article also shows that most of the students prefer this 
style of learning about GUIs and coding. Additional examples and a wider student audience should 
provide better insight in the future.  
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