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ABSTRACT

This study investigates the sentiments of computer science students toward programming languages,
focusing on Python, Java, and C, to explore factors influencing their learning experiences, motivation, and
career aspirations. Data from forums, surveys, and social media platforms were analysed using sentiment
analysis and thematic qualitative analysis. The findings reveal that students view programming as both
challenging and rewarding. Python is valued for its role in data science, Java for enterprise solutions and
Android development, and C for its foundational importance in programming. Students reported
frustrations with syntax complexities, usability, and industry relevance despite these strengths. Despite
these strengths, students reported frustrations with syntax complexities, usability, and industry relevance.
The research highlights the need for adaptive teaching strategies that connect programming concepts to
practical applications, foster resilience, and offer diverse learning opportunities. By bridging the gap
between industrial expectations and academic preparation, these ideas hope to improve programming
education and bring it into line with changing professional requirements.
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1. INTRODUCTION

Fast-paced technological advancements, along with software upgrades and improvements, have
brought drastic changes and updates in the field of computer science.Both professional and
student outcomes are impacted by these changes, specifically, the programming language.
Understanding students' attitudes and behaviours in using these languages is important for
developing teaching and learning strategies [1]. This study, titled "Exploring Computer Science
Students' Perceptions of Programming Languages: An In-depth Study," examines the emotional
and attitudinal factors that contribute to engagement in students in a variety of programming
languages, with a focus on Python, Java and C. By examining student experiences, challenges
and future aspirations related to these languages, we want to better understand the factors that
influence their learning and love of language [2],[3]. This study seeks to identify the emotional
connections students form with different languages and how these connections impact learning
outcomes, motivation, and confidence [4].

This exploration is critical considering the recent integration of artificial intelligence (Al) and
large language models (LLMs), such as ChatGPT and Copilot, which are increasingly used in
programming education to support personalized learning. While these tools are responsive and
encourage innovation, they are also problematic because too many dependencies can hinder
problem solving [5],[6]. This research uses sentiment analysis to analyse student responses
collected from media such as online forums, academic reviews, and social media. The said
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approach allows you to understand students’ opinions, motivations, and frustrations when
learning a programming language and provide feedback on issues as ease of use, community
support, and usability of the applications [7], [8].

Additionally, to technical issues such as organizational requirements and linguistic methods,
understanding these psychological and motivational factors is also important for teachers and
educational planners. The purpose of this study is to explore the relationship between language
and student experience in order to provide useful suggestions for improving education and
increasing student achievement [9]. Furthermore, understanding student perceptions can help
bridge the gap between academic studies and industry requirements, ensuring students are
adequately prepared for future engineering careers [10]. Language and how this communication
affects the outcomes of knowledge, motivation, and confidence [4].

The recent integration of large language models (LLMs) and artificial intelligence (Al), like
ChatGPT and Copilot, which are being used more and more in programming education to
promote individualized learning, appears to take this endeavour into consideration. Aside from
providing prompt feedback and skill reinforcement, these technologies also pose obstacles, since
over-reliance may detract from important problem-solving abilities [5],[6]. The study used impact
analysis, an approach that uses machine learning and natural language processing, to examine
student comments gathered from platforms like social media, online forums, and course surveys.
This approach provides a clearer understanding of students' attitudes, motivations, and
frustrations toward learning a programming language, providing insight into factors such as
syntactic ease of use, community support, and perceived functional value [7],[8].

In addition to technical aspects such as institutional requirements and language efficiency,
teachers and course designers need to understand these emotional and motivational factors. By
clarifying the differences between language goals and student experiences, this study aims to
provide useful suggestions for improving course design and improving student achievement [9].
Furthermore, understanding students’ perspectives can help bridge the gap between academic
courses and industry requirements and ensure that students are adequately prepared for their
future careers [10].

This study draws upon the constructivist learning theory in [11] and the expectancy-value theory
of motivation in [12] to understand student attitudes towards programming languages. According
to constructivism, students actively create meaning and knowledge via their interactions and
experiences with the outside world [13]. In the context of programming, this implies that students
develop their understanding of languages through hands-on practice, problem-solving, and
engagement with different programming paradigms [14]. The expectancy-value theory suggests
that motivation is influenced by individuals' expectations of success and the value they place on
the task or outcome [12]. In this study, we explore how students' expectations of success with
different languages and their perceived value of these languages for future careers influence their
attitudes and learning experiences [15].

This study adopts an interpretivist research paradigm [16]. Interpretivism emphasizes
understanding the subjective meanings and interpretations that individuals construct within their
social world. In this context, we aim to understand the individual experiences, perspectives, and
meanings that students associate with learning and using different programming languages [17].
This paradigm acknowledges that knowledge is socially constructed and context-dependent, and
it prioritizes in-depth understanding of individual experiences over generalizability [18].

This study aims to explore the experiences and perspectives of computer science students as they
engage with programming languages like Python, Java, and C. It dives into the attitudes and
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perceptions students hold about these languages, exploring the thoughts and feelings that shape
their preferences. The research also looks at how students’ successes and struggles with these
languages influence their views and choices. A key focus is understanding how students see the
connection between these programming tools and their future careers, offering insight into how
these skills align with their professional goals. Additionally, the study gathers students’
recommendations for making programming education more effective and meaningful. By
listening to their voices and understanding their journeys, this research hopes to provide valuable
insights that can enhance teaching methods and improve computer science curricula.

2. MATERIALS AND METHODS

This study employs a qualitative research design with thematic analysis as the primary data
analysis method [19],[20]. This approach allows for an in-depth exploration of student
experiences and perceptions, capturing the nuances and complexities of their attitudes towards
programming languages [21].

The data was collected through open-ended questions administered to computer science students.
The questions were designed to elicit detailed responses about their experiences and perspectives
on Python, Java, and C, focusing on aspects such as ease of use, strengths and weaknesses,
applications, challenges faced, and future plans [22],[23]. This approach aligns with
recommendations for gathering rich qualitative data from participants [24].

The collected responses were analysed using thematic analysis [19], a qualitative data analysis
method that involves identifying, analysing, and reporting patterns (themes) within data. The
authors have undergone data familiarization, preliminary code formation, topic identification,
theme definition, and report creation[21]. This iterative process ensures that the identified themes
accurately reflect the nuances and complexities within the data.

This study utilizes a cross-sectional descriptive design. Data was collected at a single point in
time, providing a shapshot of student attitudes and perceptions towards the programming
languages. This design allows for the exploration and description of the prevalent themes and
patterns within the student responses. This approach is appropriate for capturing a specific point-
in-time perspective on student attitudes.

3. RESULTS AND DISCUSSION

A variety of themes, sub-themes, conclusions, and suggestions emerged from the examination of
the student comments, offering valuable insights into their attitudes towards Python, Java, and C.
Student feedback on programming languages reveals a complex landscape of perceptions and
preferences. The perceived difficulty of learning to program, coupled with the need for
perseverance, highlights the importance of support systems and strategies to help students
overcome challenges and stay motivated [25], [26]. While Python's popularity in data science and
Al is recognized [27], prompting a call for educational initiatives to leverage this interest [28],
Java's relevance for enterprise and Android development also remains prominent [29]. However,
concerns about C's long-term relevance compared to newer languages necessitate a careful
balance between foundational concepts and industry demands, perhaps by emphasizing C's
enduring importance in specific domains.

Furthermore, the varying reactions to Python's syntax underscore the need to consider individual

learning styles and preferences and provide clear explanations of its unique structure [30]. C's
role in building foundational programming knowledge [31] and understanding low-level concepts
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[32] remains valuable, encouraging its continued inclusion in curricula. Finally, student
experiences with HTML/CSS and interest in Java for game development [33] suggest
opportunities to spark curiosity and cater to diverse interests through specialized learning and
project opportunities [34], [35].

Student perspectives on learning to program reveal a multifaceted experience marked by
uncertainty about coding aptitude and career paths, yet also driven by a strong desire for career
relevance and a recognition of the importance of adaptability in the evolving tech landscape [15],
[10], [3], [36], [37]. This exploratory phase is characterized by a curiosity to learn, an
acknowledgment of both challenges and rewards, and an emphasis on personal growth. While
students prioritize languages perceived as valuable for job opportunities and strive to stay current
with technological advancements, they also experience a range of emotions, from excitement and
enjoyment to struggle and frustration, highlighting the complex nature of learning to program
[38], [39].

The findings below addressed each of the questions in the Statement of the Problem are
summarized based on the student responses:

The prevalent attitudes and perceptions of computer science students towards Python, Java, and
C.

The analysis of student responses reveals that learning to program is a journey of exploration and
self-discovery, where students actively assess their interests, abilities, and career aspirations [40].
Students demonstrate a strong understanding that language choices should align with their future
goals and the evolving technological landscape (Jenkins, 2019). They recognize and appreciate
the diverse strengths and applications of different programming languages, including Python,
Java, and C [41]. While the learning process is perceived as challenging yet rewarding [39],
students emphasize the importance of a strong foundation in core programming concepts and
self-reflection to navigate this journey effectively [32].These findings highlight the need for
educators to provide support, foster a growth mindset [26], and connect programming concepts to
real-world applications and career paths [10], ensuring students are well-equipped for future
careers in technology.

Students' experiences and challenges with the different monogramming languages in shaping
their attitudes and preferences.

Students' experiences with specific programming languages significantly shape their attitudes and
preferences. The inherent challenges in learning to program, coupled with the need for dedication
and resilience [3], influence student perceptions. Additionally, preferences and career interests
are shaped by preferences with particular languages, such as Python for data science, Java for
corporate applications, and C for fundamental concepts. Even language features can evoke
subjective responses that influence students' attitudes and choices. These findings highlight the
complex interplay of factors that shape student perspectives on programming languages,
including cognitive and affective aspects [38].

Students’ perception on the relevance of the different programming languages to their future
career goals.

Students demonstrate a strong career orientation in their choice of programming languages,
prioritizing those perceived as valuable for future job opportunities and relevant to specific career
paths [10]. They actively consider the practical applications of different languages, associating
Python with data science and Al, and Java with enterprise and Android development, indicating
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an awareness of industry demands and a desire to align their skills with their career aspirations.
This career-centric focus highlights the need for curricula to provide skills and knowledge
relevant to current and future industry needs [2], ensuring students are well-equipped for success
in the evolving technological landscape.

Student recommendations for improving the learning and teaching of programming languages.
Students offer a range of valuable recommendations for improving the learning and teaching of
programming languages. They emphasize the need for a strong foundation in core programming
concepts, suggesting that educators prioritize fundamental principles in the curriculum to foster
transferable problem-solving skills [32], [42], [3]. Students also highlight the importance of self-
reflection for understanding individual strengths, weaknesses, and interests, which can empower
them to make informed decisions about their programming journey [15]. Furthermore, they
recommend exploring different languages to broaden skillsets and gain diverse perspectives [41],
[37].

4. CONCLUSIONS

Student feedback reveals a strong desire for programming curricula that foster exploration, self-
discovery, and alignment with personal goals and evolving technologies. This necessitates
integrating opportunities for self-reflection, connecting programming concepts to real-world
applications, and exposing students to diverse languages and paradigms. Furthermore,
recognizing the challenging nature of computer science education, institutions must prioritize
support systems and cultivate a growth mindset to ensure student success. Eventually, educators
may enable students to successfully traverse the complexity of programming, identify their
talents, and realize their professional goals by offering tailored learning experiences and creating
a supportive environment.

To enhance programming education, it is recommended to prioritize foundational concepts,
ensuring students solidify their understanding before progressing to advanced topics.
Incorporating activities that encourage self-reflection will help students identify their strengths
and learning preferences, enabling them to make informed decisions about their programming
journey. Exposure to diverse languages and paradigms broadens skillsets and perspectives, while
staying current with industry trends ensures students are prepared for the evolving tech
landscape. Cultivating a growth mindset, providing support, and celebrating progress fosters
perseverance and resilience. Connecting learning to real-world applications and potential career
paths enhances motivation and engagement. Finally, promoting hands-on learning through
projects and emphasizing adaptability and lifelong learning equips students with the skills and
mindset needed to thrive in the dynamic field of programming.
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