
 

 
Abstract: The process of educating software 

engineers has many challenges for both 
professors and students. Professors need to keep 
up-to-date with rapidly changing technology, 
devising and using methods and approaches that 
will reduce the gap between the educational 
system and the demands of industry. These 
novelties must be interesting and useful to 
students who need to acquire new skills and new 
practical and applicable knowledge. Industry 
should help the education system and propose the 
content of some curriculums and actively 
participate in the process of modern training of 
software engineers, whether through project 
mentoring, or as tutors during hackathons or other 
events. This paper will outline three approaches 
used in several courses in the education of 
software engineers at Subotica Tech – College of 
Applied Sciences. Each of these methods aims at 
the student realizing usable product-software. 
They go through different stages of development 
and problem-solving using team and collaborative 
work. 

Index Terms: collaborative work, education, 
hackathon-based learning, project-based learning, 
software engineers, team work  

1. INTRODUCTION 

UE to the fast development of technology and 
science, an individual is expected to be 

ready to innovate, develop new skills, implement 
and adapt to industry demands. This also applies 
to anyone and anybody involved in the process of 
educating expert staff, in this case specifically 
software engineers. The process of educating 
software engineers within one curriculum mainly 
consists of learning the technology and applying 
the learned skills in a project development. 
Students are trained to implement the acquired 
knowledge through project activities. These 
activities are individual development and defense 
of the project work. Stil, this method fails to 
develop some of the core competencies and 
skills that lead to employment:   

• Interpersonal and social skills and 
knowledge (communication, collaborative and 
team work, decision making …); 

• Business and entrepreneurial skills and 
knowledge (creativity and innovation, self-
employment, entrepreneurial abilities) [1].  
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The key competence term in pedagogical 

literature is defined as a set of learning outcomes 
(skills or competencies) that each person should 
accomplish during their learning process or 
demonstrates at the end [2].  

Collaborative approach and problem solving is 
very important for software engineers.  It can be 
described as approaching a problem 
responsively by exchanging ideas and working 
together. In situations, where specific expertise 
and knowledge are needed and they rely on 
factors as preparedness to partake, reciprocal 
understanding, and the capacity to manage 
interpersonal conflicts, collaboration is very 
profitable implement [3].  

In the last years, hack events, also known as 
hackathons are very popular in industry and in 
education. These events are organized with the 
aim to create a product or test an existing product 
and in some cases, they are part of recruitment 
process.  

In education, hackathons motivate students to 
learn new technologies and methods in project 
realization. Also, they are usually part of an 
exam. Hackathon is a 12-24-48 hour event of 
developing, programming, creating, and 
delivering a solution in a relatively short period of 
time [4]. Hackathons can be divided into groups:  

 Creating conceptual solution 
 Development of software 
 Development of hardware 
 Development of integrated product 

which contains software and hardware 
parts 

 Testing product (software, hardware) 
 Educational hackathon solving given 

tasks to learn new technologies 
 
At Subotica Tech – College of Applied 

Sciences emphasis is on practical knowledge 
and practical studies. Students are trained in 
practical application of the acquired knowledge in 
a real-life environment [5-19]. 

Students of our College had participated in 
several hackathons and competition organized by 
companies. During these events they were 
working on their project according to the topic of 
the assignment. Since they had not been 
previously involved in such a happening and 
listening to the needs of industry, it was 
necessary to make some new approaches in the 
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educational process.  

2. HBL (HACKATHON BASED LEARNING) 

 
Almost in every subject in study of Informatics, 

students have obligation to create some software 
or hardware as the final part of their exam.   

Hackathon based learning was firstly 
introduced in the following courses: Internet 
technologies, Web programming, and Databases 
2.  

Internet technologies course is in the third 
semester. During the course, students learn 
basic technologies of internet development and 
they have the obligation to create web project 
which shows knowledge gained during the 
course.  

Students have weekly four hours, two 
theoretical and two laboratory exercises.  The 
curriculum covers topics of HTML, CSS, PHP, 
and MySQL database and a beginner level of 
Apache Web server configuration. After finishing 
their project, students have to defend it at an 
exam and if they want, they go to the oral exam. 

Web programming is a fourth semester 
course. Students broaden and supplement their 
web programming knowledge. More advanced 
methods and approaches are being taught in 
Web programming curriculum using known and 
new technologies.  

Students have weekly also four hours, two 
theoretical and two laboratory exercises.  Main 
topics in subject are: JavaScript, Ajax, PHP, 
MySQL, and security of web applications.   
 At the end of the course they create and 
defend a web project. Oral exam is optional.  

 Databases 2 course is also in the fourth 
semester. In it, students learn to make complex 
databases in MySQL, to use advance techniques 
and possibilities of MySQL in the combination 
with the PHP programming language. Final 
project is creating a complex database with a 
given assignment. Oral exam is also optional. 

After passing the courses, a student acquires 
an integrated theoretical and applied knowledge 
in different fields of internet technologies and web 
databases 

2.1 Internet Technologies Hackathon 

 

Hackathon project Innovation was introduced a 
few years ago. It is not mandatory. Students have 
the right to choose what type of a project they 
want to complete to meet the final criteria of the 
course: individual project work or hackathon team 
project.  

Hackathon project consists of six phases:  

 
1. Assigning a name to a team, defining a 

web project assignment, creating a 
documentation which describes the 
project and the techniques that will be 
used in realization 

2. Work on a project outside of the College 
3. Work on a project at the College (ten 

hours of work at the College) 
4. Presentation of the created project 
5. Creating project documentation, code and 

handing over the documentation  
6. Oral project defense – Exam 

   

 
Figure 1.  Students during the Internet technologies 

hackathon 
After accepting the project concept by the 

professors, students could start to work on their 
projects. The first hackathon day was held at one 
of the College laboratories and lasted between 
8am and 6pm.  

Every team had two members. Teams can 
count on each other, and students from the third 
year of study, as well as programmers from local 
companies, also helped them. Professors were 
also present to help them. 

After work at the College, students had half a 
day or one day to complete their projects.  
 Presentation day is the next phase. 
Presentation was held in one of the College’s 
amphitheaters.  Professors, other colleagues, 
and programmers from local companies also 
attended the public presentation of the projects. 
During the presentations, teams answered the 
questions from the audience.  

After presentations, students handed over the 
documentations and the project-codes. On the 
next day, they had oral defense of the code. In 
this part students defend the the code 
individually.  
 Three hackathons were organized In the 
Internet technologies course.  

The results of these hackathons: 
 Almost 30 successfully completed web 

projects which are very high-level 
projects 

 Satisfied students, teachers, and local 
programmers 

 Students have gained new knowledge in 
internet technologies 
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 New experience in non-programming skills  
 Development of presentation skills 
 Collaborative and team work. 

 

2.2 Web Programming and Database 2 
Hackathon 

 
After success of the first hackathon, it was 

naturally to try similar approach in the next 
course, Web programming. In this subject, 
students needed to make web project with more 
complexity. One of the criteria was also to write 
pretty code, to use comments and naming 
convention in a proper way, and to optimize the 
parts of code. Database needed to be used for 
data storage  

In the Database 2 course, students learn to 
project and create database, to use triggers and 
stored procedures.  

This situation gave the opportunity to connect 
projects of both courses in the form of hackathon. 

 
Several phases were defined in this hackathon: 

1- Assigning a name to a team, 
2- Creating complex database with triggers 

and stored procedures for the given topic 
3- Defining a web project based on the 

created database, creating a 
documentation which describes the web 
project and the techniques that will be 
used in realization 

4- Work on the project outside of class 
5- Work on the project at College (ten hours 

of work at College) 
6- Presentation of the created project 
7- Creating project documentation, code, and 

handing over documentation  
8- Oral project defense – Exam 

 
The process of this hackathon was very similar 

to the previous one. Biggest difference was in the 
phase of creating a database. During the 
semester, students learned new principles and 
techniques of database design. The database 
was developed over two months. 

Programmers from local companies were 
present at the College during the programming 
and public presentation of projects. Most 
programmers were former students of College. 
They liked to help active students in the event of 
hackathon. The process of this hackathon was 
very similar to the previous one. Big difference is 
in the phase when student work on their 
database during the semester acquiring the 
knowledge.  

Hackathon based learning gave the chance to 
students to present themselves and their 
programming skills to the local companies.  

Participation in these events encouraged 
students to sign up for future hackathons and 
scholarship programs organized by companies. 

Thanks to these hackathons, local businesses 
have gained insight into recruiting candidates for 
their jobs or student practices. 

3. PBL (PROJECT BASED LEARNING) 

In the third year of studies of software 
engineers in the subjects: E-commerce and E-
mobile applications, new approach of project-
based learning was introduced.  
 In the course of E-commerce students had 
weekly four hours, two theoretical and two hours 
of laboratory exercises. Main emphasis in this 
course is in advanced programming in PHP 
language, security of the web applications, and 
optimization of program code. 
 Student’s obligations are: two colloquiums, 
creation of web project, and optional oral exam. 
In the very beginning of the semester, important 
information and requirements for the project are 
given to the students. Work on the project is 
divided in several phases. Students have the 
whole semester to finish their web project. 
Because the requirements are tough, this project 
can be done in teams of two members. When 
starting the project, students need to use one of 
VCS (Version Control Systems). Read access 
should be given to the professors to have insight 
in activities. 
 In the course of E-mobile applications, 
students had weekly three hours, one theoretical 
and two hours of practical laboratory exercises. 
Topics in this course are: detection of mobile 
devices, content adaptation of web sited, 
responsive web design, using frontend 
frameworks, creating mobile applications for 
Android operation system, communication 
between web endpoints, and mobile applications. 
Obligations are: two colloquiums and project 
work of two parts: multiplatform web application 
and a mobile application [10-13].  
 In the last three years students can merge the 
project of two courses. In that situation they need 
to create integrated web-based system which 
contains complex multiplatform web project with 
full administrational panel and mobile application 
that communicates with web project through one 
or more endpoints. 
 After two weeks of giving requirements, the 
first public presentation is held. During this 
presentation, which is public, students explain to 
the auditorium their ideas in five minutes. Other 
students and professors are giving some 
proposals and directions how to continue with the 
work. In this phase students can “steal” the ideas 
or features of other student’s projects, similarly 
as in a real life. Students have to send 
documentation to the professor in the next 24 
hours. Documentation should contain the detail 
description of the web project and its most 
important features.   
 Three weeks after, the next presentation 
occurs. Now teams have 10 minutes to present 
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the state of their project. They cannot change the 
initial idea and proposal in this phase. One 
requirement is that project in this phase is 
finished at least 40%.  
  This approach is good, because semester lasts 
three months and every month professors and 
other students have insight into the state of the 
projects. Created projects are complex and have 
extra features. If students choose to connect 
projects for E-commerce and E-mobile 
applications they gain experience in development 
of an integrated system. In that way, they have 
better references when applying for scholarship 
or for a job.  

4.  GROUP  WORK  

In order to better prepare students of Internet 
technologies for the colloquiums, a new approach 
has been introduced in educational process. New 
approach for preparing students of Internet 
technologies for colloquiums. This approach 
presents the group work that should be done in 
one week without help of professors and outside 
programmers. Roles are different in this work. 
Every team-group has three members. Team 
members are chosen on the random principle. 
They are created by drawing numbers and three 
that have same drawn numbers are one team.  

Group tasks: 
 create a group name 
 design / sketch a website that will be 

created by another group each team 
should on its own define the type of a 
website. It must contain three pages 
with navigation between them) 

 determine roles within the group (client, 
document manager, presenter) 

 develop website  
 present the created website 
 create documentation (text, images-

screenshots, source of html and css 
files) 

During the development, students must to use 
html and css. All other technologies are optional. 
One html tag, or css property or attribute that was 
not discussed in the class or exercises, should be 
used on each page of the web site and 
highlighted when presenting. 

This method is very similar to the real-life 
situation, when client tells what are his 
requirements for a web site. Based on them, 
team members agree about development phases 
and tasks. This method is very similar to the real-
life situation, when client tells what their request 
for web site is and team members agree about 
development phases and tasks. One of team 
members is in charge of the making of 
documentation and one of presenting the project 
at a public presentation.  

One of the mandatory requirements are to use 
some web system for sharing and collaboration. 
After finishing the project, teams have to put on 
one public web page information about team, link 
it to the web page and to the source code. In this 
way, all students can have an insight into the 
program code of other projects. 

This group task is mandatory for all students. 
After they finished their project, teams got three 
extra points. Team that received the biggest 
number of audience votes was rewarded with 
additional bonus points. 

This task was given before theoretical 
colloquium. Some of students said that this 
helped them in preparation for colloquium. 

It turned out that higher number of students 
passed the theoretical colloquium than last year. 
Finishing their project, teams got three extra 
points and the bonus point went to the team that 
received the most audience votes after the 
presentations. This task was issued prior to the 
theoretical colloquium and served as a good 
preparation for it. It turned out that the number of 
students who passed the colloquium was higher 
than last year. Of course, other factors can also 
influence this outcome: students' interest in the 
subject matter, level of knowledge, difficulty of 
the tests at the colloquium. 

5. CONCLUSION 

The educational process of teaching software 
engineers has many challenges for both 
professors and students. New approaches and 
methods are needed to be involved in that 
process. At Subotica Tech – College of Applied 
Sciences, where emphasis is on the practical 
knowledge, several new approaches were 
introduced and implemented in curriculum of 
Informatics. 

It can be concluded that usage of proposed 
approaches can increase the level of created 
projects and can improve programming and non-
programming skills of students.  
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