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Abstract: This paper aims to gain a deeper understanding of the impact of different teaching methods
on student learning outcomes in C language and JAVA programming courses through a comparative
analysis of their applications. Utilizing empirical research and data analysis, the study explores the
advantages and disadvantages of traditional teaching methods, project-driven teaching methods, and
problem-driven teaching methods in C language and JAVA courses. Corresponding improvement
suggestions are proposed. The research results indicate that different teaching methods have varying
effects on the learning of different programming languages. The selection of teaching methods should
be tailored to the specific characteristics of the course and student population, maximizing the
enhancement of students' programming abilities.
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1. Introduction

With the rapid development of information technology, programming languages, as one of the core
tools in the field of computer science, have gained increasing attention from students. C language and
JAVA, as two common programming languages, are widely used in software development and system
design. In order to enhance students' interest and effectiveness in learning these two courses, educators
have begun to experiment with different teaching methods to accommodate various learning styles and
needs of students. This study aims to compare the teaching methods applied in C language and JAVA
programming courses to determine which teaching method is more suitable for the learning of different
programming languages. By analyzing the application of different teaching methods in the two courses,
we can better understand how to optimize teaching approaches for programming language courses and
improve student learning outcomes.

2. Application of Traditional Teaching Method in C Language and JAVA Course
2.1 Characteristics of Traditional Teaching Method

As a common teaching model, the traditional teaching method exhibits distinct characteristics,
particularly in its application in C language and JAVA programming courses.

Firstly, the traditional teaching method emphasizes teacher-led knowledge impartation. In the C
language course, teachers typically rely on textbooks to systematically introduce core concepts such as
the basic syntax, data types, and control structures of C language. This method of knowledge
transmission allows students to establish a preliminary understanding of C language, forming a
systematic knowledge framework. [

Secondly, the traditional teaching method emphasizes the construction of theoretical frameworks. In
the JAVA programming course, teachers often use code demonstrations and explanations of relevant
theoretical concepts to help students understand the object-oriented programming language, JAVA. This
construction of theoretical frameworks assists students in grasping the overall structure of the JAVA
language, laying the foundation for deeper learning.

However, the traditional teaching method also has some drawbacks. One is the lack of sufficient
practical opportunities. In C language and JAVA courses, students' programming practice is often
limited to post-class assignments, making it difficult to apply the acquired knowledge in real-world
scenarios. Another drawback is the insufficient stimulation of student interest. Due to the emphasis on
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the transmission of theoretical knowledge, the course content may be perceived as abstract, potentially
leading to a lack of interest and affecting learning motivation.

In summary, the traditional teaching method demonstrates its distinctive characteristics in C
language and JAVA programming courses but faces challenges in providing practical opportunities and
stimulating interest. In the following sections, we will explore other teaching methods for comparative
analysis to find more suitable ways to enhance student learning outcomes. !

2.2 Effect Analysis of Traditional Teaching Method in C Language Course

The application of the traditional teaching method in the C language course, as a classic and widely
adopted teaching approach, has produced significant effects while also presenting some limitations.
This section will conduct an in-depth analysis of its effects from several perspectives.

Firstly, the application of the traditional teaching method in the C language course provides students
with a systematic and comprehensive foundational knowledge. With textbooks as a foundation,
teachers provide detailed explanations, enabling students to master important concepts such as the basic
syntax, data types, and control structures of C language. This systematic knowledge transmission
establishes a solid foundation for students to gain an overall understanding of C language, enabling
them to quickly engage in programming learning.

Secondly, the traditional teaching method in the C language course emphasizes cultivating students'
logical thinking and problem-solving abilities. Through repeated practice with example problems and
programming assignments, students under the traditional teaching method gain a deep understanding of
the logical structure of program design, fostering strong analytical and problem-solving skills. This
training not only benefits students in their C language course but also lays a solid foundation for
learning other programming languages.

However, the traditional teaching method in the C language course is not without challenges. One
major challenge is the lack of sufficient practical experience. While the traditional teaching method
provides some practical opportunities through programming assignments, these practices are relatively
simple and limited compared to real-world applications. This may result in students feeling unprepared
for real-world application scenarios, impacting the improvement of their programming skills. ©*!

Additionally, the traditional teaching method in the C language course may face challenges in
stimulating student interest. As C language itself is relatively low-level, students may perceive the
learning process as lengthy and tedious, lacking excitement. Under the traditional teaching method,
teachers can enhance student interest in learning C language by introducing lively and interesting cases,
practical application scenarios, and other methods.

In conclusion, the traditional teaching method in the C language course has produced positive
effects, providing students with systematic foundational knowledge and logical training. However,
there is still room for improvement in terms of practical experience and cultivating learning interest. In
future teaching, enriching student practical experience through the introduction of more real-world
cases and project practices, while emphasizing the stimulation of student interest, can better promote
their comprehensive development.

2.3 Effect Analysis of Traditional Teaching Method in JAVA Course

The application of the traditional teaching method in the JAVA course has demonstrated significant
effects but also faces some challenges. JAVA, as an object-oriented high-level programming language,
poses higher complexity and abstraction, requiring more careful consideration in the application of the
traditional teaching method. 4

Firstly, the traditional teaching method in the JAVA course, through systematic explanations, helps
students establish a basic understanding of the JAVA language. Teachers rely on textbooks to provide
detailed introductions to JAVA's object-oriented features, classes and objects, inheritance,
polymorphism, and other core concepts. This systematic knowledge transmission enables students to
clarify the basic framework of JAVA programming, laying the foundation for further in-depth learning
and practical application.

Secondly, the traditional teaching method in the JAVA course emphasizes the standardization of
program design and good code style. By explaining coding standards and demonstrating good
programming practices, teachers cultivate students' ability to write well-structured, readable, and
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maintainable JAVA code. This emphasis on standardization contributes to students developing good
programming habits, thereby improving code quality.

However, the traditional teaching method in the JAVA course also faces some limitations. The
primary challenge is the complexity of the subject matter. Compared to C language, JAVA's
object-oriented features and complex class library system make the teaching content more in-depth and
extensive. The traditional teaching method may struggle to comprehensively cover all aspects of JAVA
within a short timeframe, potentially resulting in students having a less in-depth understanding of
certain advanced features.

Additionally, the traditional teaching method in the JAVA course may encounter the challenge of a
disconnect between theory and practice. Although students acquire rich theoretical knowledge, the
application of this knowledge in practical engineering projects requires more hands-on experience. This
may lead to difficulties for students when facing real-world engineering projects, requiring more time
to adapt. In summary, the traditional teaching method in the JAVA course provides students with
systematic foundational knowledge and fosters the cultivation of standardized programming skills.
However, challenges exist in terms of the complexity of the subject matter and the balance between
theory and practice. In future teaching, introducing more real-world cases, project practices, and
adjusting teaching methods flexibly can better meet the teaching requirements of the JAVA course."]

3. Comparative Study of Project-Driven Teaching Method in C Language and JAVA Courses
3.1 Definition and Characteristics of Project-Driven Teaching Method

In computer programming education, the project-driven teaching method is an approach that
promotes learning through practical projects. Its core idea is to immerse students in real-world problem
scenarios, allowing them to deepen their knowledge through participation in and completion of projects.
This teaching method is highly favored for its unique characteristics.

Firstly, the project-driven teaching method emphasizes experiential learning. It not only requires
students to grasp theoretical knowledge but also emphasizes applying this knowledge to real projects.
Through hands-on practice, students can not only gain a deeper understanding of theoretical concepts
but also cultivate practical problem-solving skills.

Secondly, the project-driven teaching method is problem-oriented. Students face specific challenges
and problems in projects, requiring them to apply learned knowledge to solve real-world issues. This
problem-oriented learning approach helps foster students' creative thinking and the ability to solve
complex problems.

Additionally, the project-driven teaching method encourages teamwork. In actual projects, students
often need to collaborate with classmates to accomplish tasks. This not only develops students'
collaborative communication skills but also hones their teamwork abilities, better preparing them for
future work environments.

Finally, the project-driven teaching method emphasizes practical application. Knowledge acquired
through projects is more practically applicable, not only enhancing students' competitiveness in their
careers but also better preparing them for the practical demands of their professional lives.

In summary, the project-driven teaching method provides students with a more comprehensive and
in-depth learning experience through its characteristics of experiential learning, problem orientation,
teamwork, and practical application. (¢!

3.2 Application and Effects of Project-Driven Teaching Method in C Language Course

The application of the project-driven teaching method in the C language course, through the design
and implementation of real projects, allows students to apply their knowledge of C language in more
realistic scenarios, resulting in more significant teaching effects.

Firstly, the project-driven teaching method, by providing specific project tasks, enables students to
intuitively understand and apply the syntax and basic programming concepts of C language. These
projects can range from simple algorithm implementations to complex program designs, gradually
leading students into a deeper understanding and mastery of the core knowledge of C language.
Through practical projects, students can gain a more intuitive understanding of concepts such as
variables, loops, and conditional statements, mastering this knowledge through hands-on experience.

Secondly, the project-driven teaching method cultivates students' ability to solve real-world
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problems. In projects, students face authentic programming challenges, requiring them to apply their
knowledge of C language to address concrete issues. This problem-oriented learning method stimulates
students' interest in learning, encouraging them to actively explore and solve problems, thereby
enhancing their problem-solving abilities.

Furthermore, the project-driven teaching method emphasizes teamwork. In C language projects,
students often need to collaborate to complete tasks and overcome challenges. This not only enhances
students' teamwork and communication skills but also develops their ability to collaborate with others
in real-world work environments. This is particularly beneficial for future careers closely related to
software development and collaboration with others.

Additionally, through participation in projects, students more easily grasp the practical value of
programming. They can apply the knowledge acquired in C language to solve real-world problems,
strengthening their interest and confidence in programming. This practical application experience helps
students better understand the importance of programming in real-life scenarios, laying a solid
foundation for their future career development.

In conclusion, the application of the project-driven teaching method in the C language course has
brought significant results. Through real projects, students not only gain a deeper understanding of C
language but also develop problem-solving, teamwork, and practical application skills. This teaching
method has unique advantages in stimulating students' interest in learning and improving practical
programming skills. In future C language teaching, the project-driven teaching method can be more
widely applied and promoted.

3.3 Application and Comparative Effects of Project-Driven Teaching Method in JAVA Course

The application of the project-driven teaching method in the JAVA course, compared to the
traditional teaching method, demonstrates a series of significant effects and advantages.

Firstly, the project-driven teaching method in the JAVA course places a stronger emphasis on the
object-oriented programming paradigm. Through practical projects, students can gain a deeper
understanding of JAVA concepts such as classes and objects, inheritance, and polymorphism. This
in-depth learning helps students better apply object-oriented design principles, enhancing code
flexibility and maintainability.

Secondly, the project-driven teaching method in the JAVA course prioritizes software engineering
practices. Since JAVA is commonly used in large-scale software projects, students need to deal with
more complex software design and architecture in projects. The project-driven teaching method
simulates real working environments, providing students with a better understanding of version control,
teamwork, testing, and other aspects of software engineering, enhancing their adaptability in real
projects.

Additionally, the project-driven teaching method in the JAVA course helps students better
understand design patterns. Through practical projects, students can learn and apply design patterns,
improving code reusability and scalability. This is essential for developing students' software design
capabilities and architectural design thinking.

At the same time, the project-driven teaching method can inspire students' interest in practical
applications. JAVA, being widely used in enterprise-level application development, allows students to
better understand and experience the powerful functionalities of JAVA in real-world applications
through projects. This practical application experience contributes to increased learning motivation and
confidence in career development. Overall, the project-driven teaching method in the JAVA course
demonstrates unique advantages. By emphasizing learning in areas such as object-oriented
programming, software engineering practices, and design patterns through practical projects, students
can gain a more comprehensive mastery of JAVA knowledge. This teaching method not only enhances
students' practical programming skills but also better prepares them for the challenges of future
large-scale software projects. In the practical implementation of JAVA courses, the project-driven
teaching method is an effective and commendable teaching approach.

4. Empirical Study of Problem-Driven Teaching Method in C Language and JAVA Courses
4.1 Principles and Implementation of Problem-Driven Teaching Method
The problem-driven teaching method is an instructional philosophy based on learners actively

solving problems, introducing real-world issues into the curriculum to stimulate students' interest in
learning, enhance problem-solving abilities, and promote deep learning.
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4.1.1 Principles

The core principle of the problem-driven teaching method is that learners acquire knowledge by
solving real-world problems. This learning approach helps increase students' motivation as they can see
the direct application of learned knowledge in problem-solving. Additionally, the problem-driven
teaching method emphasizes students' thinking and reflection during the problem-solving process,
encouraging them to form a solid theoretical foundation.

4.1.2 Implementation

When implementing the problem-driven teaching method, employing various strategies can better
stimulate students' interest in learning and enhance problem-solving abilities. Firstly, the integration of
problem design with practical application is crucial. In the C language course, problem design can
involve basic syntax and data structures, such as designing a simple algorithm or implementing a
practical utility. In the JAVA course, issues related to object-oriented design and applications can be
introduced, such as building a simulation system or developing an application with a graphical user
interface.

Secondly, the challenging nature and gradual deepening of problem difficulty are essential to
ensuring that students continually improve their programming skills. The difficulty of problems should
escalate gradually, progressing from simple tasks like implementing basic data structures to more
complex challenges, such as designing a small operating system. This stepwise deepening of design
helps students enhance their programming skills through continuous challenges, fostering a more
comprehensive knowledge structure.

Team collaboration and practical application are also key elements of the problem-driven teaching
method. Encouraging students to collaborate in solving problems as a group not only teaches teamwork
and communication skills but also helps them better understand the collaborative application of
programming knowledge in real projects.

The emphasis on practicality and reflection is an important part of the problem-driven teaching
method's implementation. Students reinforce theoretical knowledge through practical coding and
experiments. The inclusion of reflection components allows students to summarize their experiences
and lessons learned from problem-solving, promoting a deeper understanding of the knowledge.

Finally, instructional design should have a degree of flexibility and personalization. This includes
adapting to different students' learning paces and interests, encouraging students to propose or choose
problems, thereby increasing the personalization of the learning experience. By combining these
implementation methods, the problem-driven teaching method can comprehensively promote students'
learning and development in both C language and JAVA courses.

4.2 Application and Effects of Problem-Driven Teaching Method in C Language Course

The application of the problem-driven teaching method in the C language course aims to enhance
students' programming abilities and deep understanding through the resolution of real problems.

Firstly, the integration of problem design with practical application is crucial. Teachers can design a
series of problems, such as implementing basic sorting algorithms or creating a simple database system,
to help students apply abstract C language knowledge to real scenarios. This integration not only
deepens students' understanding of syntax and algorithms but also hones their ability to solve
real-world problems.

Subsequently, the challenging nature and gradual deepening of problems are critical to ensuring
students' continuous improvement. The difficulty of problems can gradually increase, moving from
simple tasks such as implementing basic data structures to more complex challenges, such as designing
a small operating system. This progressive design helps students enhance their programming skills
through ongoing challenges, promoting a more comprehensive knowledge structure. Team
collaboration and practical application are also highlights of the problem-driven teaching method. By
designing projects that require group collaboration, such as implementing a multiplayer online game,
students not only learn collaboration and communication skills but also better understand the
collaborative application of programming knowledge in real projects, laying the foundation for future
teamwork. The practical and reflective components are crucial parts of the problem-driven teaching
method. Through practical coding and experimentation, students consolidate knowledge learned from
theory. The inclusion of reflection components allows students to summarize their experiences and
lessons learned from problem-solving, deepening their understanding of the knowledge and promoting
deep learning.

Finally, the flexibility and personalization of instructional design make learning more engaging.
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Providing problems of different difficulty levels and themes allows students to choose based on their
interests and proficiency, creating a more personalized learning experience. The application of the
problem-driven teaching method in the C language course not only improves students' subject literacy
but also cultivates their ability to solve real-world problems, laying a solid foundation for their future
programming learning and career development.

4.3 Application and Comparative Effects of Problem-Driven Teaching Method in JAVA Course

In the JAVA course, the problem-driven teaching method demonstrates significant application and
effects, showing advantages over traditional teaching methods. Firstly, the problem-driven teaching
method emphasizes object-oriented design and practice, such as designing a simulation system or
developing an application with a graphical user interface. This enables students to gain a deeper
understanding of JAVA language features such as encapsulation, inheritance, and polymorphism.

Secondly, the problem-driven teaching method in the JAVA course is better at cultivating students'
software design and architecture abilities. By solving complex problems, students must consider the
overall design of the system, logically dividing modules and improving code maintainability and
scalability. This helps develop students' ability to practice software engineering in large projects,
making it more closely aligned with real-world applications compared to traditional teaching.

Additionally, the problem-driven teaching method emphasizes teamwork in actual projects, which is
particularly important for the JAVA course. Since JAVA is commonly used in large-scale project
development, students collaborating in solving problems can better adapt to the practical work
environment in their future careers, enhancing teamwork and communication skills. Overall, the
problem-driven teaching method's application in the JAVA course, compared to traditional teaching
methods, better cultivates students' comprehensive application of JAVA language skills, enabling them
to better adapt to the challenges of the software development field. This teaching method not only
focuses on mastering syntax and basic concepts but also emphasizes students' comprehensive abilities
and teamwork skills in solving real-world problems.

5. Conclusion

Through comparing the application effects of traditional teaching methods, project-driven teaching
methods, and problem-driven teaching methods in C language and JAVA programming courses, this
study found that different teaching methods have different impacts on learning different programming
languages. Traditional teaching methods may be more effective in C language courses, while
project-driven teaching methods and problem-driven teaching methods may have advantages in JAVA
courses. Therefore, educators should fully consider the characteristics of the course and the needs of
students when designing programming language courses, choosing appropriate teaching methods to
enhance students' learning outcomes. In addition, future research can delve into the applicability of
different teaching methods in courses of other programming languages, further expanding the research
scope of teaching methods.
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