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IMPORTANCE OF STUDYING COMPUTER GRAPHICS AT FACULTIES 
FOR COMPUTER AND INFORMATICS ENGINEERS

Abstract: 
The modern way of life and work tasks of computer and informatics engineers 
also require knowledge of working with computer graphics. This segment is 
mostly neglected or very little applied, so engineers during their education at 
the faculties acquire minimal or almost no knowledge about this area. This field 
has been widely applied in recent decades in various software and experts of that 
profile and knowledge are in great demand on the market. In this paper, we deal 
with the basic knowledge that we believe that every engineer dealing with digital 
products should possess. We have proposed subjects that could be studied so that 
future experts from the faculty would be more competent in the field of computer 
graphics. The primary goal of this paper is to encourage experts and creators of 
new programs at colleges to consider the application of these programs to acquire 
defined skills that would give users greater opportunities in choosing the final 
occupation and specialization.
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INTRODUCTION

In their work, computer and computer engineers often come across 
computer graphics. Or to be more precise, it is difficult to do anything in 
the digital world without computer graphics. [1] This imposes on us the 
need for every future engineer to encounter the subjects they are studying 
during their schooling. [2] This is very often the case, but mostly in one 
subject that deals with this topic in general, which is only possible given 
the small number of classes during one semester.

If we take into account that subjects such as Internet programming 
and mobile programming are studied at faculties, then there is a need 
for knowledge that would be acquired in a block of subjects that would 
cover a wider range of knowledge in the field of computer graphics. [3] 
Both the web and mobile applications abound with a lot of computer 
graphics, so it is necessary to have basic knowledge. [4] Developers need 
this knowledge as much as knowledge from subjects such as: operating 
systems, computer networks, computer architecture, etc. [5] 
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Most programmers deal only with programming 
languages, but they need to have general technical 
knowledge in these areas in order to adapt their software 
to the given criteria and better synchronize with experts 
whose specializations in these areas. 

Most of the programs at the faculties are dedicated 
mainly to programmers with general knowledge from 
other fields. This is probably dictated by the labor mar-
ket itself, which has high demands on developers. This 
is quite legitimate, but when you take into account that 
engineers choose their specializations themselves, they 
need to be able to master all the necessary skills that will 
help them in their further life and development. [6]

When we look at all this, it is clear that computer 
graphics skills are very necessary [7] or at least desirable. 
[8] Knowing 5 or 6 programming languages for every 
engineer is an excellent basis, but one programming 
language is enough for learning programming. We are 
always guided by the slogan that the basics are mastered 
at the faculty and one slowly enters the world that is be-
ing studied, and that in his independent work a person 
improves himself for further challenges he encounters. 
All of the above shows how important it is for all knowl-
edge to develop evenly.

2. COMPUTER GRAPHICS

This area is very broad and requires basic specific 
knowledge. This knowledge should be acquired from a 
block of subjects that can be divided into three to four 
subjects in order to acquire only the basics that would 
be studied from those subjects. Some of the subjects that 
deal with specific graphic knowledge deal with:

a. vector graphics,
b. raster graphics,
c. user interface - UI,
d. user experience - UX.

In addition to these subjects, I have many others who 
can deal with 2d and 3d graphics [9] and similar specific 
knowledge, but this is an area that should be left for spe-
cific areas such as graphics engineers. [10] The above 
subjects only serve to provide computer and computer 
engineers with a foundation that can help them in their 
further work or direct them to new areas of computer 
graphics that they want to deal with.

2.1. VECTOR GRAPHICS

Vector graphics in its work relies on mathematical 
support to draw various shapes using dots, straight and 
curved lines. An example of the work is the drawing of a 
square of size 300 dpi, which is drawn using four points 
that are mathematically connected and filled, making 
the shape of a square. Some of the vector graphics that 
we often come across are fonts or logos. 

The characteristics of vector graphics are: the pos-
sibility of infinite magnification, small file size, the pos-
sibility of modification, etc. In addition to the listed 
features that are among the advantages, there are some 
limitations, such as: limited possibilities for details and 
effects.

The most common programs used and used in prac-
tice are: Adobe Illustrator, Inscape and Corel Draw.

2.2. RASTER GRAPHICS

Unlike vector graphics, a raster is made up of many 
(hundreds, thousands or millions) of small squares 
(dots) that make up one complete image. These squares 
are also called points that contain information that 
makes up a given image. This kind of graphics has a lot 
more details and effects, but also flaws in terms of file 
size and image magnification. Such a graph contains the 
same number of points in one square of size 300 dpi, 
which makes it much more complex than the square 
drawn in vector graphics. The most common type of ras-
ter graphic that we encounter every day is photography.

The most common programs for working with raster 
graphics are: Adobe Photoshop and Gimp.

2.3. USER INTERFACE (UI)

UI is a software environment that allows the user to 
adequately communicate with the computer [11] using 
predefined functions. [12] UI users are also defined as 
GUI (Graphical User Interface). Apple Macintosh and 
Microsoft Windows operating systems are most re-
sponsible for its development. While learning how to 
make it easier for the user to work on their operating 
systems, they developed GUIs that are still used today 
and are constantly being developed and improved. [13] 
The graphical user interface replaced the impractical 
and difficult text interfaces of earlier computers (e.g., 
MS-DOS) with a relatively intuitive system, which not 
only simplified computer handling but made it much 
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more natural and enjoyable. In addition to computers, 
the GUI is used in many mobile devices, gaming devices, 
smartphones, and home and office control devices.

2.4. USER EXPERIENCE (UX)

A relatively new concept in the IT world, but very 
important and a large number of companies are increas-
ingly paying attention to this segment when creating 
new digital products. This term is defined as emphasized 
by the International Organization for Standardization, 
as "the perception and reaction of a person that results 
from the use or expected use of a product, system or 
service". [14] Or simply put, this is what you feel when 
you interact with a product while using it. 

Manufacturers have realized how important custom-
er experience is to their existing and future customers, 
and that this is the way to build the trust and loyalty of 
those customers. [15] Precisely because of the manufac-
turer's awareness of UX [16], there have been greater 
demands from customers who have become less and 
less tolerant of bad experiences. [17] This means that 
this field has a future and will be increasingly sought 
after, and thus create new jobs for UX designers or re-
searchers. When we talk about UX we mean all kinds 
of products, not just digital products and if it all started 
with them.

3. MARKET NEEDS

Market analysis is done through online job search 
platforms such as :

a. Upwork, 
b. Fiverr, 
c. Freelancer.com, 
d. PeoplePerHour.com or
e. Guru.com. 
These are global platforms for freelancers with a 

large number of job offers, mainly from technical fields. 
The Upwork platform also includes specific jobs such 
as those in the field of computer graphics. It is inter-
esting that on this platform, jobs in the field of vector 
and raster graphics are divided into separate units, and 
the same is the case with UI and UX jobs. The Design 
& Creative sector includes jobs from vector and raster 
graphics, while the UI / UX sector is located in Develop-
ment & IT. 

On other platforms that are much less popular and 
used, they are mostly in similar categories. Somewhere 
it is web design in another place Graphics & Design, 
Graphic Design, Web Development & Design, Program-
ming & Development. From these divisions, it can be 
seen that experts connect them with design as well as 
with development and programming. This is exactly 
what says that this is a difficult segment to separate in 
the daily work of an engineer and that it is very neces-
sary.

On all these platforms, there is a very large number 
of business offers for jobs that we have defined in this 
paper as computer graphics. On these platforms, there 
are a large number of divisions by jobs and by names of 
positions, which are quite branched in relation to our 
basic division. 

Some of the jobs are divided as : 
a. UX/UI Designer,
b. Product designer UX/UI, 
c. UI Designer,
d. UI researchers,
e. UX Designer, 
f. UX researchers,
g. UX Architect, 
h. UX Writer, 
i. UX Analyst, 
j. UX Strategist or
k. UX Consultant.

All of these jobs are in demand and require a basic 
set of computer graphics skills that we wrote about in 
this paper. This shows the justification for the intro-
duction of this group of subjects in the basic study of 
computer engineers and informatics. Some of these jobs 
listed above have their application in the field of elec-
tronic marketing. For this set of occupations and jobs 
in which they can participate, it is safe to say that they 
are multidisciplinary, combining established knowledge 
of design, programming, analysis, research, design and 
strategy. Unfortunately, due to the exceptional similar-
ity in the mentioned jobs, it is difficult to make precise 
statistics on how many jobs from which area were re-
quested on the mentioned platforms. Users who post 
jobs very often define jobs with multiple position tags 
as mentioned above, so there is a big overlap of results. 
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4. DISCUSSION

The paper lists the basic segments of computer 
graphics that we believe that every computer and com-
puter engineer should encounter during their school-
ing. Observing these divisions, we can see that raster and 
vector graphics complement each other, so they need to 
be studied individually. On the other hand, UI and UX 
are often assumed to go together [18], which is normal 
when one affects the other and vice versa. [19]

In the entire educational process at the faculty, the 
student encounters 30-40 subjects and it makes sense 
that three subjects are dedicated to such an important 
segment as computer graphics. It is similar with the 
blocks dealing with programming languages, computer 
administration, databases, information systems and 
general education subjects. Despite the fact that most 
faculties strive to educate programmers, in reality a 
large number of engineers resort to other mentioned 
segments. 

Regardless of whether students want to deal with this 
segment of computing, we believe that this would facili-
tate work with experts in this field who have become an 
integral part of every development team. This approach 
avoids only a superficial acquaintance with the impor-
tant segments of computing that every faculty strives 
for. On the other hand, students are given the oppor-
tunity to choose and specialize within the sciences for 
which they are studying.

5. CONCLUSION

Computing and informatics is a broad term and re-
quires a large number of specific knowledge from future 
engineers. One of those specific knowledge is computer 
graphics. Therefore, it is desirable that future engineers 
have knowledge that can change in further work or in 
interaction with other associates who work in this field 
within a development team. Despite the belief that all 
engineers will be programmers, experts in other fields 
often meet in practice. Some of these areas are network 
or server administration, databases or UI / UX design-
ers, etc. Precisely because of this, it is necessary to in-
novate study programs and give greater emphasis to the 
basics of computer graphics.

The intention of the author was to encourage the 
professional public to pay more attention to computer 
graphics and thus enable future engineers for the greater 
demands of future labor markets. When you look at the 

fact that Microsoft and Apple pay a lot of attention to 
this, it can be expected that others will follow this ex-
ample, and therefore this knowledge and skills will be 
desirable for any new expert.
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