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Abstract. There are certain unique challenges when teaching programming at the university
beginning level, such as the vast range of student's prior knowledge, fear of programming, issues with
syntax in programming languages, etc., as demonstrated by several earlier studies in our online survey.
Several methods and resources have already been created to help students learn programming ideas
more easily. These include various visual aids, guidance, video lectures, and even brand-new
programming languages. Rather than using ordinary IDEs, our method is centered on the development
of specialized learning interfaces for common programming languages like C++. It should be easier
for professors to assist their students before they accumulate a lot of syntax and logical errors thanks
to this interface, which should also prevent many of the common mistakes that students make when
learning programming.
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Introduction

This study examines the unique characteristics and challenges associated with teaching programming
to university beginners. It proposes our suggestions for structuring the teaching process. The process
refers to the systematic steps involved in acquiring programming knowledge and abilities. The software
tool supports this process and facilitates students in achieving the required programming knowledge
and skills more easily.

Over the past few years, we have regularly administered a web-based questionnaire to a sample of
students enrolled in the first year of study at the Faculty of Organization and Informatics, namely in
the Programming 1 course. The questions pertained to the student's prior programming experience and
overall knowledge of informatics, as well as any specific challenges they encountered in
comprehending programming. Their responses aided us in identifying their challenges and obstacles
in the learning process, as well as our main concerns in the teaching approach. Firstly, it is evident that
teaching programming is confronted with a wide range of student's prior knowledge, as well as their
diverse attitudes toward programming. The significant challenge in teaching programming lies in its
distinctiveness compared to other disciplines, as the amount of prior knowledge varies significantly.
Moreover, several pupils have apprehension towards programming, perceiving it as an exceedingly
challenging task. Many students initially adopt a "it's easy" mindset, but as the exercises grow more
challenging, they quickly shift to a "it's too difficult for me" perspective. Typically, we draw a parallel
between that scenario and the exercise room when new trainees join. They frequently display great
enthusiasm towards their training but occasionally fail to take warnings regarding their practice
seriously, such as starting with excessively large weights. Consequences, such as pain, bruises, and
even hernia, may occur as students strive to acquire programming abilities, and these consequences
also have corresponding mental implications. There are various methods to address such issues, and
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we mentioned some of them in our chapter on Related work.

Our technique involves creating a specific learning interface for mainstream programming languages,
such as C++, rather than using ordinary Integrated Development Environments (IDEs). The learning
interface should incorporate measures to discourage students from engaging in poor programming
habits, such as producing code without proper syntax and logical validation, as well as relying solely
on memorization to learn program code. There are additional benefits for teachers and the teaching
process, such as the ability to more easily assist students before they make mistakes and prevent them
from engaging in unacceptable behavior, such as copying programs (programs must be written during
exercises).

There are numerous inquiries concerning the instruction of computer programming, specifically
regarding teaching approaches and the technology employed. While it is ideal for a good programming
course to be independent of the programming language used, it is beneficial to teach the fundamentals
of computer programming about a specific programming language. The selection of a programming
language is of utmost importance, if not essential, for the structuring of a programming course. As
evidenced by reference [34], modern programming languages are increasingly gravitating towards C-
like programming languages. Over 50% of computer code utilized in the United States is composed in
one of the languages closely related to the C programming language, namely C, C++, C#, and Java.
PHP and Visual Basic are the only two other programming languages that are utilized considerably.
PHP accounts for over 10% of the used code, while Visual Basic accounts for 8.5%. There are several
criteria we considered when selecting a programming language:

e Utilization of programming languages. Support for widely used operating system platforms

e Comprehensive coverage of essential programming principles.

The initial parameter in the list unambiguously refers to one of the programming languages that
resemble C. Despite being the most widely used programming language now and having the advantage
of being platform agnostic, Java's suitability as a choice is called into doubt due to the omission of
crucial concepts like pointers. It would not pose a significant challenge for students whose primary
area of study is not computer software design and development to take the programming course.
Programming courses for computer and information science students must cover all essential
programming principles, including pointers and dynamic memory allocation algorithms. The C
programming language is commonly utilized for introductory programming courses, followed by more
complex languages such as C++ or Java. In our perspective, commencing with the C programming
language is deemed unnecessary. Instead, we believe that beginners in computer programming would
find it more advantageous to begin with other C-like languages that offer a greater degree of
programming. Hence, we choose to employ a solitary programming language across all degrees of
programming training. C# is the most recent among the four most widely used programming languages
that are similar to C. The programming language offers comprehensive support for all fundamental
programming ideas, including intriguing concepts that are particularly useful for educational purposes,
such as secure pointers and the option for manual or automatic memory reallocation. The disadvantages
of C# include its relatively low adoption rate (about 4.3%) and limited support for the Linux platform.
Conclusion.

Teaching programming at the beginner's level in university encounters certain special challenges, as
indicated by the questionnaire completed by our students. The absence of a prior. The acquisition of
knowledge, along with difficulties in comprehending program code and sometimes apprehension
towards programming, can often steer pupils in the incorrect direction. Poor programming habits, such
as writing code without proper syntax and logical testing, as well as relying on rote
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memorization to learn program code, can result in significant issues when tackling more challenging
exercises. These habits often lead students to the conclusion that programming is "too difficult” for
them. Our strategy for addressing this issue involves acquiring proficiency in programming interfaces
for standard compilers. This will discourage students from copying programs from one another and
instead encourage them to incorporate checkpoints throughout the development of their programs.
Additionally, there are other options available to assist students in the analysis and debugging of
software code. Every program created using the learning programming interface is customized by
including the data submitted in a form at the start of the programming session, together with additional
data and an MD5 checksum. This checksum ensures that the program was indeed produced using the
learning programming interface. Using a learning programming interface offers benefits for both
students and the teaching process. Students are encouraged to thoroughly test their programs during
the development phase to prevent any problems from occurring. In addition, the software analysis and
debugging tools assist them in identifying the root cause of their errors. In the educational process, it
is crucial to prevent students from plagiarizing their programs. Furthermore, teachers can assist their
pupils in rectifying their syntax and other faults before they accumulate a significant amount. In our
future development of the programming interface, we aim to incorporate several enhancements. These
include improved explanations of syntax and logical errors, the inclusion of time limitations for exams,
and the addition of program-related questions to assess the student's comprehension.
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