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Abstract — The C programming language, originally developed by Dennis Ritchie in the early 1970s,
remains an indispensable component of modern computing. Renowned for its efficiency, portability, and
direct interaction with hardware, C has played a foundational role in the development of operating
systems, embedded systems, and performance-critical applications. Its influence persists in numerous
contemporary programming languages, which have inherited core concepts and structural principles from
C.

A key factor underlying the enduring relevance of C is its unique ability to combine low-level control
with structured programming. This balance enables developers to produce highly efficient and optimized
software, particularly in domains where performance and precise resource management are essential.
Despite the proliferation of modern high-level programming languages, C continues to be widely used in
both academic and industrial environments, demonstrating its sustained practical significance.

However, the historical origin of C often leads to the misconception that it is outdated, particularly
among beginner students. To complement the theoretical perspective, this study incorporates an
exploratory survey conducted with 86 first-year computer science students. The results indicate that while
many students initially perceive C as obsolete, their views shift significantly after practical exposure, with
the majority recognizing its ongoing importance and applicability.

The findings confirm that C remains a highly relevant and essential programming language in
contemporary computing, and that perceptions of obsolescence are largely driven by historical bias rather
than by any decline in its technical value.
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I. INTRODUCTION

Since its development in the early 1970s by Dennis Ritchie at Bell Laboratories, the C programming
language has maintained a central role in the field of computer science. Originally designed as a general-
purpose language for system-level programming, C became widely adopted in the development of
operating systems, particularly UNIX, and has continued to influence software development practices
over the decades [5], [6].
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One of the most significant characteristics of C is its ability to combine efficiency with low-level
control. Unlike many modern programming languages that prioritize abstraction and ease of use, C
enables direct interaction with memory and hardware resources. This capability makes it especially
suitable for performance-critical applications, including operating systems, embedded systems, and real-
time environments [6], [10].

In addition to its efficiency, C is known for its portability and structured design. Programs written in C
can be adapted across different platforms with relatively minimal modifications, contributing to its
widespread adoption in diverse computing environments. Furthermore, its influence is evident in modern
programming languages such as C++, Java, and Python, which have inherited fundamental concepts and
design principles from C [5].

Despite the emergence of newer programming languages that offer higher levels of abstraction, C
continues to remain relevant due to its unique balance between simplicity, control, and performance. Its
long-standing presence in both academic curricula and industry applications reinforces its importance as a
foundational programming language in modern computing [6].

However, the historical origin of C often leads to a common misconception among beginner students,
who may perceive it as outdated due to its age. Such perceptions are not always aligned with the actual
capabilities and ongoing applications of the language, particularly in domains where efficiency and low-
level access remain critical.

In this context, there is a clear need to examine not only the established theoretical relevance of C, but
also how it is perceived by new learners entering the field of computer science. Understanding this gap
between technical reality and student perception is essential in evaluating the role of C in modern
education and practice.

Accordingly, this study adopts a combined theoretical and empirical approach, aiming to investigate
both the continued importance of the C programming language and the way it is perceived by first-year
students. To address these objectives in a structured manner, the following research questions are
proposed:

e RQI1: To what extent does the C programming language remain relevant in modern computing
despite the emergence of newer programming languages?

e RQ2: How do first-year computer science students perceive the C programming language,
particularly in relation to its age?

e RQ3: Does practical exposure to C influence and change students’ initial perceptions of the
language?

II. LITERATURE REVIEW

The C programming language is widely recognized in the academic literature as one of the most
fundamental and influential languages in computer science. Since its development by Dennis Ritchie, C
has played a critical role in shaping programming practices and the design of modern computing systems
[51, [6].

One of the primary reasons for the long-standing relevance of C is its efficiency and performance. As a
compiled language, C translates source code directly into machine-level instructions, allowing programs
to execute with minimal overhead. This makes it particularly suitable for performance-critical
applications, where speed and efficient resource utilization are essential. Studies indicate that the
execution efficiency of C is often comparable to that of assembly language, while still maintaining a
structured and readable syntax [6], [8].

Another key aspect emphasized in the literature is C’s ability to provide low-level access to memory
and hardware. Through the use of pointers and direct memory manipulation, developers can achieve
precise control over system behavior. This capability is especially important in system programming and
embedded systems, where interaction with hardware components is required. As a result, C is often
described as a “portable assembly language,” combining low-level capabilities with cross-platform
functionality [5], [8].
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Portability is also a major factor contributing to the widespread adoption of C. Programs written in C
can be adapted to run on different hardware architectures with relatively minor modifications. This
characteristic has made C a preferred choice for developing operating systems, compilers, and system-
level tools. Notably, a significant portion of UNIX-based systems and various system utilities have been
implemented using C, further reinforcing its importance in modern computing [5], [6].

In addition to its direct applications, C has had a profound influence on the development of many
modern programming languages, including C++, Java, Python, and JavaScript. These languages have
inherited fundamental elements such as syntax structure, control flow mechanisms, and memory
management concepts from C. Consequently, understanding C is widely considered essential for building
a strong foundation in programming and software engineering [4], [5].

Furthermore, the literature highlights the continued importance of C in embedded systems and resource-
constrained environments. Devices such as microcontrollers and platforms like Arduino rely heavily on C
or C-based languages due to their need for efficient memory usage and direct hardware interaction. This
demonstrates that, despite the emergence of higher-level languages, C remains indispensable in domains
where performance and control are critical [8], [10].

In addition, industry indicators such as the TIOBE Programming Community Index confirm that C
continues to maintain a strong position among widely used programming languages [9].

Finally, while the technical strengths of C are well established, some studies suggest that the perception
of programming languages may be influenced by non-technical factors, such as ease of use, level of
abstraction, and historical context. Newer languages are often perceived as more modern and accessible,
which may lead to the assumption that older languages like C are outdated. This highlights a potential gap
between perceived relevance and actual technical importance, providing a strong motivation for the
empirical component of this study.

II. KEY FEATURES OF THE C PROGRAMMING LANGUAGE

The C programming language is characterized by a set of technical features that distinguish it from
many other programming languages and contribute to its continued relevance in modern computing.

One of the most significant features of C is its support for low-level memory access. Through the use
of pointers, programmers can directly manipulate memory locations, enabling efficient data handling and
precise control over program execution. This capability is particularly important in system programming
and embedded systems, where direct interaction with hardware components is required [5], [8].

Another key feature is its support for structured programming. C enables developers to organize code
using functions, loops, and conditional statements, thereby enhancing readability, modularity, and
maintainability. This structured approach facilitates the development of complex and scalable software
systems [1]-[3].

C 1s also widely recognized for its efficiency and performance. As a compiled language, it translates
source code directly into machine-level instructions, allowing programs to execute with minimal
overhead. This makes it especially suitable for performance-critical applications, where optimal use of
system resources is essential [6], [8].

In addition, C provides manual memory management, giving programmers explicit control over
memory allocation and deallocation. While this requires a deeper understanding of programming
concepts, it enables efficient resource utilization, particularly in environments with limited memory
capacity [8].

Another important characteristic of C is its portability. Programs written in C can be adapted to run on
different hardware architectures with relatively minor modifications. This flexibility has contributed
significantly to its widespread adoption across diverse computing platforms [5].

Furthermore, C supports bit-level operations through bitwise operators, enabling precise manipulation
of data at the binary level. This feature is especially useful in applications that require optimization or
direct hardware interaction.
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Finally, the availability of a comprehensive standard library and support for preprocessor directives
enhance the functionality and flexibility of C. These features allow developers to write reusable, modular,
and efficient code, further strengthening the language’s applicability across a wide range of domains [1],

[8].

IV.IMPORTANCE OF LEARNING C PROGRAMMING

The study of the C programming language remains highly valuable for both students and professionals
in computer science. Beyond its historical significance, C provides a strong foundation for understanding
fundamental programming concepts and system-level operations.

One of the primary advantages of learning C is its emphasis on core programming principles, such as
data types, control structures, functions, and memory management. These concepts form the basis of most
modern programming languages, making C an effective starting point for developing a solid
understanding of programming [5], [8].

C also plays a crucial role in helping students understand the relationship between software and
hardware. Through concepts such as pointers, memory allocation, and low-level operations, learners
gain insight into how programs interact with system resources. This deeper understanding is essential for
areas such as operating systems, embedded systems, and performance-critical applications [6], [10].

Furthermore, knowledge of C is highly relevant in various professional domains, including system
programming, embedded systems, cybersecurity, and high-performance computing. Many existing
systems and legacy codebases are written in C, making it an important skill for maintenance,
optimization, and system-level development [8].

Another important aspect is the influence of C on modern programming languages. Languages such as
C++, Java, and Python have been directly or indirectly influenced by C, particularly in terms of syntax,
control structures, and programming paradigms. As a result, familiarity with C can significantly facilitate
the learning of these languages [4], [5].

Learning C also supports the development of problem-solving skills and algorithmic thinking, which
are essential components of programming education [7]. In addition, it encourages a disciplined and
structured approach to programming. Since it requires explicit memory management and careful handling
of resources, it helps students develop a deeper awareness of program behavior.

Overall, C serves not only as a practical programming tool but also as a foundational language that
strengthens computational thinking and prepares students for more advanced topics in computer science.

V. METHODOLOGY

This section describes the methodological approach adopted in this study, including the research design,
participant selection, data collection procedures, and methods of analysis. The aim is to provide a clear
and structured framework for understanding how the empirical data was gathered and analyzed in order to
address the research questions.

A. Research Design

This study adopts a combined theoretical and empirical research design, integrating a literature-
based analysis with an exploratory survey. The theoretical component focuses on examining the relevance
of the C programming language in modern computing, while the empirical component aims to investigate
how this relevance is perceived by beginner students.

The empirical part of the study is designed as a descriptive and exploratory survey, intended to
identify patterns and trends in student perceptions rather than to establish causal relationships.

B. Participants

The survey was conducted with a total of 86 first-year computer science students. This group was
selected because it represents individuals who are at an early stage of their programming education and
are likely to form initial impressions about programming languages, including C.
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C. Data Collection

Data was collected using a structured questionnaire consisting of multiple-choice questions. The
questionnaire was designed to evaluate several key aspects related to student perception, including:
e  Whether students consider the C programming language to be outdated
e The influence of the language’s year of creation on their perception
e Changes in perception after practical exposure to C
e The perceived usefulness of C for future academic or professional development
The questions were formulated to be clear and concise in order to minimize ambiguity and ensure
consistent responses.

D. Procedure

The survey was administered after students had been introduced to the fundamentals of the C
programming language through lectures and practical exercises. This timing allowed participants to
provide responses based on both their initial impressions and their early learning experience.

Participation in the survey was voluntary, and all responses were collected anonymously to encourage
honest and unbiased feedback.

E. Data Analysis

The collected data was analyzed using descriptive statistical methods, including frequency counts and
percentage distributions. The results are presented in the form of tables and graphical representations to
facilitate interpretation.

In addition, a cross-tabulation approach was used to explore relationships between key variables, such
as the perception of C as outdated and the influence of its historical origin. The analysis is primarily
exploratory and aims to identify patterns rather than establish statistical causality.

F. Limitations

Despite providing useful insights, the study has certain limitations that should be acknowledged:
e The sample is limited to a single group of students
e The findings may not be fully generalizable to all computer science students
e The results are based on self-reported perceptions, which may be influenced by subjective factors
Nevertheless, the study offers valuable indications of how beginner students perceive the C
programming language and how these perceptions evolve through learning.

VI. RESULTS

This section presents and analyzes the results of the survey conducted with 86 first-year computer
science students. The findings are structured around the key variables of the study and are illustrated
through graphical representations. The analysis focuses on identifying patterns in student perceptions of
the C programming language and examining how these perceptions are influenced by both initial
assumptions and educational exposure.

A. Perception of C as an Outdated Language

The first question aimed to assess whether students perceive the C programming language as outdated.

A total of 59 students (69%) indicated that they consider C to be outdated, while 27 students (31%)
reported that they do not share this view.

These findings suggest that a clear majority of students initially associate C with obsolescence,
reflecting the influence of first impressions and limited prior knowledge.
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Outdated

Not Outdated

Fig. 1. Students’ perception of C as an outdated language

B. Influence of the Year of Creation

Students were asked whether the historical origin of C influenced their perception. The results show that
58 students (67.4%) reported being influenced by the year of creation, whereas 28 students (32.6%)
indicated that it did not affect their opinion.

This represents the highest percentage among all variables, highlighting the significant role of historical
context in shaping student perceptions.

Influenced

Not Influenced

Fig. 2. Influence of the year of creation on student perception

C. Change in Perception After Learning C

To evaluate the impact of educational exposure, students were asked whether their perception changed
after learning C.The results indicate that 49 students (57.0%) experienced a positive change in
perception, while 25 students (29.1%) reported no significant change and 12 students (13.9%) remained
uncertain.

These findings suggest that practical exposure plays a key role in reshaping initial assumptions and
improving understanding.
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Positive Change

Uncertain

No Change

Fig. 3. Change in perception after learning C

D. Perceived Usefulness of C

Students were also asked about the usefulness of C for their future academic or professional
development. A strong majority of 61 students (70.9%) considered C to be useful, while 15 students
(17.4%) were unsure and 10 students (11.7%) considered it not useful. This indicates that, despite initial
negative perceptions, most students recognize the practical value and relevance of C.

Unsure

Not Useful

Fig. 4. Perceived usefulness of C

C. Summary of Findings
Overall, the results reveal a consistent pattern:
e A strong majority of students initially perceive C as outdated (69%)
e This perception is largely influenced by the language’s age
e Educational exposure leads to a noticeable positive shift in perception
e Most students ultimately recognize the usefulness and relevance of C

These findings provide a clear empirical basis for further discussion regarding the gap between
perceived and actual relevance of the C programming language.

To facilitate a comprehensive understanding of the survey results, the key findings are consolidated and
presented in Table 1. This summary highlights the distribution of responses across the main variables of
the study, providing a clear comparison of student perceptions and their evolution after exposure to the C
programming language.
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Table 1. Summary of survey results on student perceptions of the C programming language

. Number of Percentage
Variable Category Students (%)
. Outdated 59 69%
Perception of C Not Outdated 27 31%
. Influenced 58 67.4%
Influence of Year of Creation Not Influenced 23 32.6%
Positive Change 49 57.0%
Change After Learning C No Change 25 29.1%
Uncertain 12 13.9%
Useful 61 70.9%
Perceived Usefulness of C Not Useful 10 11.7%
Unsure 15 17.4%

As shown in Table 1, a majority of students initially perceive C as outdated, although this perception
tends to shift after practical exposure.

vil.  DISCUSSION

The findings of this study provide valuable insight into both the perceived and actual relevance of the C
programming language in modern computing. By combining theoretical analysis with empirical data, the
results highlight a clear distinction between initial student perceptions and informed understanding
after exposure to the language.

With respect to RQ1, the literature consistently supports the argument that C remains a highly relevant
and indispensable programming language due to its efficiency, low-level control, and widespread use in
system-level and embedded applications [5], [6], [10]. The theoretical discussion presented in this study
further reinforces this position, emphasizing that C continues to play a critical role in modern computing
environments.

However, the empirical findings related to RQ2 reveal that a significant majority of students (69%)
initially perceive C as outdated. This result suggests that beginner learners often associate the age of a
programming language with its relevance. Furthermore, a large proportion of students (67.4%)
acknowledge that their perception is influenced by the historical origin of C, indicating that student
opinions are shaped more by surface-level assumptions than by a deeper understanding of the
language’s actual capabilities.

A key contribution of this study is the analysis related to RQ3, which examines whether these
perceptions change after exposure to the language. The findings indicate that 57.0% of students reported a
positive change in their perception after learning C. This shift suggests that misconceptions about C are
not deeply rooted, but rather arise from limited prior knowledge. Once students engage with the language
and understand its practical applications, their views become more aligned with its actual relevance.

In addition, the fact that 70.9% of students consider C useful for their future highlights an important
transformation. Despite initial skepticism, most students ultimately recognize the practical value of the
language. This supports the argument that educational exposure plays a crucial role in shaping accurate
perceptions of programming technologies.

The results also indicate a clear relationship between the belief that C is outdated and the influence of
its historical origin. This reinforces the idea that the perceived obsolescence of C is largely driven by its
age rather than by any decline in its technical importance. Such findings are consistent with the literature,
which emphasizes that C continues to be widely used in domains where performance and system-level
control are essential [6], [10].

From an educational perspective, these findings have important implications. They suggest that
introductory programming courses should not only focus on teaching syntax and concepts, but also
address common misconceptions about programming languages. Providing students with practical
examples and real-world applications of C may help bridge the gap between perception and reality.
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Overall, the discussion confirms that while the perception of C as an outdated language is widespread
among beginner students, it is largely based on incomplete understanding and can be significantly altered
through proper instruction and experience. This reinforces the broader conclusion that C remains a
relevant and essential component of modern computing.

vill. CONCLUSION

The C programming language continues to represent a fundamental and enduring component of modern
computing. Despite being developed in the early 1970s by Dennis Ritchie, it remains widely used in areas
that require efficiency, low-level control, and direct interaction with hardware.

The theoretical analysis presented in this study confirms that C retains a significant role in domains
such as system programming, embedded systems, and performance-critical applications. Its influence on
modern programming languages, along with its continued presence in both academic curricula and
industry practices, further demonstrates its lasting importance [5], [6], [10].

At the same time, the empirical findings reveal a clear gap between the actual relevance of C and how
it is initially perceived by beginner students. A majority of students tend to associate the language with
obsolescence due to its historical origin. However, this perception is not stable, as the results indicate that,
following practical exposure, many students revise their views and recognize the usefulness and
applicability of C.

These findings highlight that the perceived obsolescence of C is largely influenced by historical bias,
rather than by any decline in its technical capabilities. Accordingly, the relevance of a programming
language should not be evaluated based on its age, but rather on its functionality, efficiency, and role
within modern computing systems.

From an educational perspective, the study underscores the importance of addressing misconceptions in
early programming education. Introducing students to the practical applications of C and emphasizing its
real-world relevance can help align their perceptions with its actual importance.

In conclusion, the C programming language should not be regarded as outdated, but rather as a
foundational and highly relevant tool that continues to support and shape modern computing. Its
longevity, combined with its technical strengths, confirms its enduring significance in both education and
industry.

ACKNOWLEDGMENT

The author would like to thank the students who participated in the survey for their valuable contribution
to this study.

REFERENCES

[1] Balasubramanian, E. (2016). Programming in C. New York, NY, USA: McGraw Hill Education.

[2] Balaguruswamy, E. (2014). Programming in ANSI C, 7th ed. New Delhi, India: McGraw Hill Education.

[3] Dey, P. & Ghosh, M. (2017). Programming in C. Oxford, U.K.: Oxford University Press.

[4] Ghezzi, C., Jazayeri, M., & Mandrioli, D. (2018). Fundamentals of Software Engineering, 2nd ed. Cham, Switzerland:
Springer.

[5] Kernighan, B. W., & Ritchie, D. M. (1978) The C Programming Language. Englewood Cliffs, NJ, USA: Prentice Hall.

[6] Ritchie, D. M. (1993). The Development of the C Programming Language, ACM SIGPLAN Notices, vol. 28, no. 3, pp.
201-208.

[71 Somashekar, M. T. (2018). Problem Solving with C. New Delhi, India: Prentice Hall India.

[8] Tharaja, R. (2015). Introduction to C Programming, 2nd ed. Oxford, U.K.: Oxford University Press.

[9] TIOBE Software, (2024). TIOBE Programming Community Index. [Online]. Available: https://www.tiobe.com/tiobe-
index/

[10] ISO/IEC, ISO/IEC 9899: 2018 . (2018) — Programming Languages — C. Geneva, Switzerland: International
Organization for Standardization.

69


https://www.tiobe.com/tiobe-%20%20%20%20%20%20%20%20%20%20%20%20%20%20index/
https://www.tiobe.com/tiobe-%20%20%20%20%20%20%20%20%20%20%20%20%20%20index/

