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Abstract: Today the IT industry provides an attractive career choice to novice software
developers, but even then, majority of the students pursuing higher education in
computer programming field are not going forward with enough competencies and
capabilities to meet the industry expectations. It has been observed that such
students are not sufficiently focused on computer programming during their school
studies. The main reason for disinterest in computer programming is identified as the
lack of motivation and engagement of students in learning the programming
concepts. kodolosulihu is a learning portal that offers interactive programming
courses and coding challenges in three different programming languages: C++, C#
and Java. It has been developed for youngsters who are interested in computer
programming but do not know where to start. The gamification in this portal is
expected to increase students’ engagement and motivation in learning. This paper
aims to show how the gamification can be implemented in a curriculum of computer
programming of an interactive portal.
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1 Introduction

Today in Hungary, there are more than 20,000 unfilled IT jobs and most of them are
software development, meanwhile, the I'T sector could even be a key sector in Hungary
since its value-added ratio is 90% and it produces 12% of the Hungarian GDP. That is why
it would be particularly important that high school students choose this profession in larger
numbers and, moreover, the demand for high-skill software developers is now growing
faster than supply.

To achieve this, I'T must be made more attractive for students, and it is very important
that the high school students who are interested in this area learn to program. In our
experience, students who have already learnt computer programming can work in the I'T
sector in their first academic years even as software developers, gain work experience and
acquire professional status faster than those students who only start to learn programming
in the first academic years.

Most Hungarian secondary schools prepare students for only the mid-level exam of
informatics that does not include a knowledge of programming. The reduced 1 lesson per
week is not enough to teach students both the usage of office programs and computer
programming although there are thousands of talented students who are interested in
programming but not able to learn it by themselves. Though, books and notes in
Hungarian and courses in English are available it seems insufficient for most of them.
Portals such as CodeAcademy, CodeSchool or Code Avengers that teach different
programming languages in interactive way in English might be useful. In Hungary, this type
of portal is not available, for example learning C# or C++ languages for secondary school
students in Hungarian languages for free is impossible. For instance, memmoc.hu portal of
University of Miskolc only offers Java and C languages. [1]

kodolosuli.hu portal wishes to solve this problem. In this website, students can learn
how to code basic algorithms in a chosen language that can be C#, C++ or Java for free.
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The main objective of this site is to teach students the basic programming structures that
are necessary to be able to pass the advanced level exam of informatics. After completing
the course of the website they will be able to use an IDE and solve programming tasks.
The programming knowledge gained from this portal can be enough for students to
understand programming resources on the internet and they can achieve more in this field.

Gamification applications provide motivation and make the understanding easier and
faster. [2] The practical problems are mostly related to the field of making computer game
programs.

2 Student activity, active learning and activity in this portal

In an online environment students' achievement can be influenced by several factors that
stem from their features. These factors can be for example their ability to maintain their
attention or their intrinsic motivation. One of the most important factors that must be
considered in term of their activity is students' engagement: this can be defined as the
student's cognitive process, active participation and emotional involvement in the learning
process.[3] In an online environment it is also important to increase the student's cognitive
involvement.[4]

According to various e-learning objectives e-learning environments can be
differentiated.[5] In kodolosuli.hu directive e-learning is preferred since the material of this
site is supposed to be new for the participants.

After login, students need to choose a language they wish to learn. The material to be
learned can be found on the left side of the screen. The exercise belonging to the current
topic is on the right side. (Figure 1)
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Stru ktl'l rék - l Deklaralj egy kemence nevi strukturat két

mezovel: az egyik mezd berak, a masik
A rekord kivesz, mindkettd integer! A kéd 5 soros
A C#-ban, ha tébb, 6sszetartoz6 adatot akarunk tarolni, akkor erre hasznalhatunk rekordot, magyarul legyen, a kapcsos zardjelek kilon sorban
struktarat, azaz struct tipust. Nézzik megy hogyan! legyenek!

Tegyuk fel, hogy egy eseménynek ismerjuk a kezdetét, a végét és a sorszamatl 6sszesen van 100
eseményunk. Hogyan tarolhatjuk?

Megoldas: 100x3-as matrixban? Az elsd oszlopban a kezdet, a vége a masodik oszlopban, a
harmadikban pedig a sorszam?

Nehézkes. 3 vektor? De ha példaul rendezni kell kezdet szerint, akkor mi lesz a masik két vektorral?

A megoldést a struct jelentheti:

struct esemeny
&

int kezdet, veg, sorszam;

Ha egy listaba akarjuk tarolni, akkor:

List<int> a=new List<int>():

Ez j6? Nem. Tényleg? Tényleg. Akkor miért van ideiirva? Hogy megmutassuk, mit kell atirni, ha nem
int tipusuak a lista elemei. |

Figure 1: The main user interface of the portal. The curriculum is on the left side, the
exercise and the code panel are on the right side.
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Students are asked to write the proper code in the panel on the right side. After the
coding is completed, clicking on the Send button uploads the solution. If it is correct the
next unit will be displayed. If the code is not correct a message including the number of
line that contains the error will be displayed. By clicking on Help button, the program
makes instructions available for the student to be able to correct the mistake. If the student
fails an exercise he can move on to another unit and later he can try it again. Typically,
there is more than one exercise for each topic. Students' attempts are stored in a database
so teachers can even help them in the solution.

3 Gamification in this portal

Students sometimes find it hard to learn a programming language. They often confront
unfamiliar programming terms and are required to visualize the processes that happen in
computer memory. Others find this a burden and end up memorizing the processes
without understanding them. This situation invariably leads students to get low grades in
their programming subjects and abandon learning programming. Studies have shown that
applying gamification elements in websites engage users. Games are engaging because they
have the potential to satisfy basic psychological needs for competence, and autonomy [6][7]

19 games have been developed for this site which also offers a guided discovery
environment and requires high interactivity due to the developed games and the linked
URL-s where students can find other information useful to solve the current problem. For
example, in a game (see Figure 2) students need to direct the yellow ball into the computer
by finding the proper type and input statement to the given input type. Before starting this
game, an URL is available for them where they can find all the conversion functions that
may be needed to complete this game.

Adatok beolvasisa konzolrél a szaimitégépbe

A beolvasasra keriil6 érték: szamitogép

Azt a legKisebb tipust vilaszd ki, amelyben a megadott szam, illetve érték belefér

Valaszd ki a valtozd tipusat és a fiiggvény nevét a beolvasashoz!

string v | input =| Console.ReadLine()

Ellendrizz!

Figure 2: Direct the ball into the computer finding the correct reading statement

Games in this site not only motivating but also filled with education content. The
experience gained from the current game is not enough, this experience must be
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transformed to educational experience.[8] After games the site offers real coding task
relating to the game.

In an e-learning environment the applicability of the materials to real life must be
considered. It can be increased if the practical exercises are applicable to real life for
students to feel the usefulness of the portal.[9] Practical exercises, such as writing a code
that can control the descent of a spacecraft onto a planet; finding the closest defibrillator to
save a life; how to move an object from a given X,Y coordinate to another position as fast
as possible or controlling the parking sensor of a car increase the efficiency of the e-
learning environment.

Games accompany the entire learning process. Students who complete each unit and
task of the curriculum can download a game program for both Android and Windows
platforms and they are notified about this after completing the different sections of the
curriculum.

Traditional games such as Hangman, Board games and Memory cards have also been
implemented. These games not only amuse students but deepen their skills. [10].

Irasd ki a ""Hello vilag!''-ot 3 alkalommal!

public class gyakorlas {
public static void main(String[] args) {

short a = 3 ~ 3

hellotIr(a);

System. .println( )
T

i=2 public static void hellotIr( short ~ db) {

for(int i = @; i < db; i++)

System. .println( )
¥

Hello wvilag!
Hello wvilag!

Ujral || Start

Figure 3: Writing a parametrised procedure
Our games possess the following features:

e They give the students a purpose of being involved in the system and
interacting [12]

e They include challenging tasks that are scaffolded and customised to a
participant’s skill level as to not be too easy or too difficult to achieve;

e They provide include clear instruction to provide rules, guidelines and scope to
the system;

e They provide rapid feedback to maintain constant communication with
participants about their status and behaviours (see Figure 3)
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e They include curiosity and novelty that provide intrinsic motivation to explore
and push the boundaries of the system.
e They do not offer points, badges but show different screenshots of the game
can be downloaded after the course is completed.
These items can be considered key attributes of engagement in a gamified learning
environment.[11]

Conclusion

The aim of this study is to demonstrate a novel website, kodolosuli.hu, that is an online
interactive platform that offers free coding classes in 3 different programming languages
including C#, Java and C++.

This website offers gamified curriculum. Gamification refers to the use of game
elements in a non-game context to increase engagement between humans and computers.
The implemented game programs not only increase the effectiveness of learning and but
enhance students' understanding. As the more complicated exercises are related to the
implementation of different game programs they also increase the engagement of students
in learning programming. The successful students who complete the course of a given
computer language are allowed to download a game program for both Android and
Windows platforms that is not available anywhere else.
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