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Abstract

The purpose of this study is to explore how to improve the learning effect of university front-end development courses
through effective strategies and teaching practices. In recent years, with the rapid development of Internet technology, front-
end development skills have become the core content of computer science education. However, the challenges college
students face in front-end development courses include the complexity of knowledge, the practical application of projects,
and the maintenance of learning motivation. Based on the theoretical framework of behaviorism and constructivism, this
paper analyzes how different types of students benefit from a variety of teaching methods such as reinforcement feedback,
project-driven learning, and collaborative coding. The main objective of this study is to optimize teaching methods and
improve students' learning efficiency and effectiveness in front-end development courses. The study uses a qualitative
approach, utilizing interviews and classroom data analysis to assess the impact of these teaching strategies on different student
groups. The findings show that enhanced feedback and timely correction of errors, through progressively more complex task
design and project-based learning, significantly improve student engagement and skill mastery. In the discussion part, the
practical application effect of these strategies and the insights for future teaching are analyzed. This paper puts forward some
suggestions for the improvement of future research and teaching practice. The novelty lies in the innovative teaching
strategies proposed by combining the reinforcement mechanism of behaviorism with the knowledge construction method of
constructivism.
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1. Introduction

With the rapid development of digital technology, front-end development has become an indispensable part of the
Internet and software development field. As a key technology for building user interfaces, front-end development skills
require not only a solid programming foundation but also a mastery of multiple tools, frameworks, and rapidly changing
technology stacks [1]. In the computer science courses of colleges and universities, the front-end development course
undertakes the important task of cultivating students' ability to solve practical problems. However, the traditional teaching
methods often focus on the transfer of knowledge, ignoring the students' understanding and application of complex skills in
practice, resulting in poor learning results. In particular, educators face many challenges in responding to diverse student
needs and maintaining learning motivation [2, 3]. Therefore, in order to improve the learning effect of front-end development
courses, it is urgent to explore new teaching methods.

At present, many universities have gradually introduced innovative teaching models such as project-based learning and
flipped classroom in the teaching of front-end development courses, with a view to improving students' practical ability and
participation [4]. These methods, by emphasizing hands-on practice and students' independent learning, improve the teaching
effect to a certain extent and stimulate students' learning interest. However, although these teaching modes have their
advantages in theory, there are many problems to be solved in practice. For example, how to provide students with effective
feedback to help them correct mistakes in learning, how to design learning paths that can continuously motivate students,
and how to guide students to gradually master complex development skills through scientific task design have not been fully
addressed.

In addition, some respondents also feel that the existing teaching model often ignores the needs of different types of
students in practice, making it difficult to take into account the varying levels of learners. To address these challenges, this
paper combines the two teaching theories of behaviorism and constructivism and proposes an integrated teaching strategy for
the front-end development curriculum. Behaviorism focuses on helping students gradually master knowledge through
reinforcement and feedback mechanisms, while constructivism emphasizes the process of students' independent construction
of knowledge [5]. The combination of the two can effectively improve students' learning effect in front-end development
courses.

This study explores how to gradually guide students to transition from simple tasks to complex tasks in front-end
development teaching through detailed course design and teaching experiments, and enhance students' learning motivation
through an effective feedback mechanism. This paper combines behaviorism and constructivism from a systematic
perspective for the first time, providing a new perspective and practical guidance for the teaching of front-end development
courses. The innovation of this research is reflected in the fact that the complementarity of the two theories is verified based
on teaching practice, and a series of teaching strategies are proposed to solve the practical problems existing in the front-end
development curriculum.

1.1. Research Objectives

RO1: Investigate methods to enhance college students' front-end development skills through reinforcement, practice,
and feedback.

RO2: Examine the impact of motivation on learning and how project-based learning, problem-solving, and collaborative
coding contribute to college students' deeper understanding and application of front-end development.

2. Literature review

Under the background of the rapid development of information technology, front-end development courses are receiving
more and more attention in higher education. This class not only involves the basics of HTML, CSS, and JavaScript, but also
requires familiarity with modern front-end frameworks (such as React, Vue, and Angular) and development tools (such as
VS Code and Hbuilder). Research shows that the innovation of teaching methods is very important for the improvement of
students' learning outcomes [6]. For example, Through the implementation of diversified teaching methods, students'
initiative and participation in mastering complex technical concepts have been significantly improved.

The application of project-based learning (PBL) in front-end development courses not only helps students combine
theoretical knowledge with practical projects, but also promotes teamwork and problem-solving skills. This is particularly
important for future career development [7]. Although studies have explored the effectiveness of different teaching methods,
there are still some shortcomings in the current literature. Most of the research focuses on the implementation of a single
teaching method, and there is a lack of in-depth exploration of the interaction between different methods [8]. For example,
front-end development teaching often ignores how to effectively combine behaviorist and constructivist teaching strategies
to meet the needs of different learners. In addition, how to design personalized learning paths suitable for different student
backgrounds and how to continuously improve students' learning motivation through feedback and reinforcement
mechanisms are still important challenges in current front-end development teaching. Through the summary of the existing
research, we can see that the teaching of front-end development courses not only needs to pay attention to the imparting of
technical knowledge, but also needs to pay attention to the learning experience and motivation of students [1].

The purpose of this study is to explore effective teaching strategies and practices in front-end development courses
through the analysis of existing literature. In particular, combining the two teaching theories of behaviorism and
constructivism, designing a comprehensive teaching strategy for the front-end development course will help to improve the
overall learning effect of the course. The results of this study will provide a new perspective and practical guidance for front-
end development courses in higher education and provide a foundation for future research.
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2.1. Underpinning Theories

The theoretical basis of this study is primarily based on the three theories of educational psychology: behaviorism,
constructivism, and motivation theory, which play a crucial role in the teaching strategy of the front-end development
curriculum.

2.1.1. Behaviorist Theory

Behaviorism sees learning as a process of behavior change that occurs through the interaction of stimulus and response.
Early behaviorists, such as Skinner, emphasized the role of reinforcement and reward in learning, proposing that the
frequency of desired behaviors could be effectively enhanced through rewards. This theory plays an important role in the
instructional design of front-end development courses. The fundamentals of behaviorism - reinforcement, practice, and
feedback - all help students master basic programming skills through repetition and practice. For example, through continuous
practice and timely positive feedback, students can memorize basic concepts in front-end development (such as the
application of HTML, CSS, and JavaScript) and gradually form reflexive operation habits. On this basis, behaviorism also
emphasizes clear learning goals and quantifiable learning results, so in the curriculum, educators can ensure the gradual
improvement of students' knowledge through periodic exercises and tests.

In the application of this theory, the teaching of front-end development courses can enhance students' enthusiasm by
setting up a reward mechanism in stages. For example, when students complete a certain number of programming tasks, they
can be encouraged to continue to take on more difficult tasks through rewards (such as grades, evaluations, or project
presentation opportunities). At the same time, through timely negative feedback, students can quickly correct mistakes and
avoid the same mistakes from happening again. This reinforcement and feedback mechanism is widely used in the project
evaluation of front-end development courses [1].

2.1.2. Constructivism Theory

Compared with behaviorism, constructivism pays more attention to the initiative of learners, believing that learning is a
process of actively constructing knowledge through the interaction between individuals and the environment. Piaget and
Vygotsky are the main representatives of constructivism. They believe that knowledge is not simply transmitted but is
gradually constructed through the exploration and practice of learners and real situations. In the teaching of front-end
development courses, constructivism emphasizes Project-Based Learning (PBL) and cooperative learning, allowing students
to gradually accumulate knowledge through complex tasks and construct new knowledge structures through collaborative
solutions to practical problems [9].

According to constructivist theory, front-end development courses should not only focus on teaching basic knowledge
but also provide students with practical operations and project practice opportunities. For example, respondents can design
project tasks from simple to complex to help students gradually master complex skills in front-end development. Through
group cooperation, discussion, and reflection, students can not only build their own knowledge systems but also exchange
ideas and methods to solve problems, thus forming a good learning atmosphere in the team. In this process, the role of
respondents is to act as mentors rather than direct knowledge imparters, by providing frameworks and resources to guide
students to explore and innovate independently in practice [10].

2.1.3. Motivation Theory

Motivation plays a vital role in education, affecting students' learning input and outcomes. According to the self-
determination theory [11], motivation can be divided into intrinsic motivation and extrinsic motivation. Intrinsic motivation
stems from interest and satisfaction in the activity itself, while extrinsic motivation relies on external rewards and
expectations. In the front-end development course, students' intrinsic motivation may be affected by project design and
feedback mechanisms, while extrinsic motivation may be enhanced by factors such as grades and scholarships. Studies have
shown that teachers can effectively improve students' extrinsic motivation by adopting behaviorist strategies (such as
immediate feedback and reward mechanisms), but to cultivate students' intrinsic motivation, challenging and interesting
learning tasks still need to be designed [12]. Therefore, this study explores how to improve students' motivation and learning
outcomes in the front-end development course by combining behaviorist and constructivist teaching strategies.

2.2. Research Gap

Although the theoretical and practical applications of behaviorism and constructivism in education have been widely
discussed, there are still several key research gaps and challenges that need to be addressed in the teaching of front-end
development courses. First of all, there is much research on the single application of teaching methods in the existing
literature, but there is still insufficient research on the comprehensive teaching strategies combining behaviorism and
constructivism. Most research has focused on how behaviorism or constructivism alone can be used to enhance learning
outcomes; however, the combined application potential of the two has not been fully explored in the front-end development
of such a curriculum involving complex skills and techniques. For example, they explored how to increase student
engagement through behaviorist reward mechanisms but lacked specific strategies on how to incorporate constructivist
project-based learning to ensure that students can self-construct knowledge in practice [13].

Second, the effectiveness of feedback mechanisms remains a controversial topic. Although feedback is widely
recognized as crucial for learning, research on how to design timely, effective, and personalized feedback to meet the different
needs of students remains insufficient. While the importance of timely feedback has been emphasized, there has been little
exploration of how students at different learning stages and in different contexts respond to various types of feedback. In
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front-end development courses, both the timing and content of feedback play a crucial role in shaping students' progress. This
is especially true for complex programming tasks, where personalized feedback is essential to address individual learning
challenges.

In addition, there are research gaps in the evaluation methods of project-oriented learning. Although the application of
PBL in front-end development courses is considered effective, there is little literature on how to evaluate students' learning
outcomes in projects and how to ensure the realization of learning objectives through effective evaluation systems. Especially
in large-scale front-end development projects, how to ensure that students can not only complete the project tasks but also
truly understand the underlying technical principles through reasonable assessment design is still an urgent problem to be
solved. The purpose of this study is to fill the research gap above and to explore the comprehensive application of behaviorism
and constructivism in the front-end development curriculum by combining the theoretical basis of both. Through empirical
analysis, the study explores how feedback mechanisms, task design, and project learning can help students make continuous
progress in learning and ultimately improve the overall teaching effect of front-end development courses.

3. Methodology
3.1. Research Design

The sample of this study consists of 20 Chinese university respondents, all of whom teach front-end development
courses at universities. To ensure the diversity and representativeness of the data, purposive sampling was adopted. This
sampling method was chosen to capture a group of respondents with extensive teaching experience and practice in order
to gain an in-depth understanding of their teaching strategies and challenges in front-end development courses. During
the sample selection process, the following key criteria were considered:

3.1.1. Teaching Years

The teaching years of respondents range from 1 to 20 years. By covering respondents with different teaching years, this
study was able to explore the similarities and differences between new and experienced respondents in teaching methods,
student management, and curriculum design. For example, respondents with less teaching experience tend to use modern
development tools and innovative teaching methods, while respondents with more experience pay more attention to
combining traditional teaching techniques with practical cases.

3.1.2. Teaching Level

The level of courses taught by participants covers both undergraduate and graduate level, including basic courses (such
as HTML, CSS, JavaScript, etc.) and advanced courses (such as React, Vue, Angular framework application and complex
project management). This diversity provides a wide range of perspectives for this study, both to analyze the teaching needs
of the foundation stage and to delve into the more complex skills application issues faced by senior students.

3.1.3. Use of Development Tools

In order to capture the differences in the selection of technical tools among respondents, this study deliberately selected
respondents using different development tools, including VSCode, HBuilder, WebStorm, etc. These tools are widely used in
different colleges and universities, and usage habits vary according to the teaching style and curriculum needs of respondents.
By selecting respondents who use different tools, the research can analyze how these tools affect teaching effectiveness,
student skill acquisition, and teaching efficiency.

3.2. Sample Characteristics

The diversity of the participants in terms of age, gender, teaching experience, and professional background helps to
understand the different approaches of respondents in curriculum design, assignment, feedback mechanisms, and
teaching evaluation based on their various educational backgrounds and experiences.

3.3. Sample Selection Basis

During the sample selection process, the researcher established initial contact with each respondent, explaining the
purpose of the study and the participation process. Based on the voluntary participation of respondents, the researchers
ensured the diversity of the sample and finally identified 20 respondents who were willing to share their teaching experiences
to participate in this study. By selecting a diverse sample group, this study was able to analyze the teaching strategies and
effectiveness of respondents from different backgrounds in front-end development courses. This sample selection method
ensures the wide applicability of the research results and can provide references for the design and implementation of front-
end development courses in different types of universities.

3.4. Research Tools and Interview Questions

This study uses semi-structured interviews as the main research tool to deeply explore the teaching strategies, evaluation
methods, and teaching feedback mechanisms of respondents in front-end development courses. When designing the interview
tool, the researchers put forward six core questions based on the existing front-end development teaching literature and
research objectives. Each question revolves around a different aspect of the front-end development curriculum to fully cover
aspects such as instructional design, student feedback, and project management. The core components of the research tools
include recording equipment, interview outlines, and subsequent transcription and analysis tools (such as Excel and NVivo).
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3.4.1. Design of Interview Questions

The interview questions were structured around the following six core themes, designed to explore the specific practices
and experiences of the respondents in their teaching. The questions are designed with reference to behaviorist and
constructivist pedagogical theories and incorporate the unique needs of a front-end development curriculum:

Question 1: How do you facilitate the improvement of students' front-end development skills through reinforcement
(e.g., reward systems or repetitive exercises) in your teaching practice?

Question 2: What approach do you take to designing and scheduling exercises to ensure that students are progressing
through the front-end development course?

Question 3: In your teaching of front-end development, how do you balance reinforcement (such as rewards) with timely
feedback to ensure that students correct mistakes and stay motivated as they progress through exercises and projects?

Question 4: How do you guide students from simple tasks to more complex tasks when helping them to gradually master
complex front-end development skills?

Question 5: How can feedback mechanisms be established to encourage students to reflect and self-build knowledge in
front-end development?

Question 6: Through project-based learning design, how do you promote student participation in the practical application
of front-end development knowledge?

3.5. Data Collection Method

This study adopts a qualitative research design, and data collection is mainly conducted through semi-structured
interviews. Each participant was interviewed for approximately 3 to 5 minutes, and the interviews were conducted in person
or online to accommodate the participants' schedules and choices of location. The research team communicated with the
participants in advance to confirm the time and platform of the interview (such as Zoom or other video conferencing tools)
to ensure that the participants were in a comfortable environment to conduct the interview. During the interview, the
researchers used the prepared questions to guide the participants, and at the same time asked follow-up questions based on
the participants' responses to explore their views in depth. The interviews were recorded and transcribed to ensure the integrity
and accuracy of the information. In the process of data analysis, thematic analysis is used to systematically analyze and code
interview texts. The specific analysis steps are as follows:

Data collation: First, the researchers transcribed the interview data of 20 teachers one by one and checked the
completeness and accuracy of the data. The interview content was organized through an Excel file, and the answers of each
respondent were listed in accordance with six interview questions to ensure clear and searchable data.

Preliminary coding: Next, the researchers initially coded each respondent's response, identifying key words, important
concepts and strategies.

Theme generalization: Through repeated reading and comparison of coded data, researchers generalize similar concepts
to form multiple themes.

Topic validation: After forming preliminary topics, researchers compare responses from different respondents to verify
the applicability and consistency of these topics.

Topic expansion and discussion: Finally, researchers compare and integrate all interview data to expand understanding
of specific topics.

3.6. Confidentiality and Ethical Considerations

In this study, the researchers strictly followed ethical principles to ensure the privacy and confidentiality of the
participants. Respondents were provided with detailed information on the purpose of the study, the process, possible risks,
and their rights. Participation was completely voluntary, and participants could opt out of the study at any time.

4. Results

Through thematic analysis of the interview data of 20 respondents, the research results reveal the insights and practices
of respondents in six core areas: teaching strategy, feedback mechanisms, project learning design, and other aspects of front-
end development courses. These results provide empirical support for improving front-end development courses, covering
everything from basic teaching to the mastery of complex skills.

4.1. Main Themes
4.1.1. Effective Front-End Development Course Learning Definition and Measurement Indicators

Respondents generally agree that an effective front-end development course should equip students with basic front-end
technology and the ability to complete projects independently. Most of the metrics mentioned by respondents include the
following:

Project completion: Respondents agreed that the success of students in developing a fully functional front-end project
(such as a responsive website or dynamic Web application) is a key measure of learning effectiveness. Respondent 1 pointed
out: "If a student can independently develop the front-end part of an e-commerce website, he has mastered the core skills of
the course."

Code quality and readability: Not only the completion of the project, the respondents also emphasized the clarity and
maintainability of the code. Whether students can write code that meets industry standards is one of the criteria to judge
whether they truly master front-end development. Several respondents mentioned the importance of code review: "I regularly
check the structure of my students' code to see if they are using proper naming conventions and code layering."
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Problem-solving ability: The respondents also mentioned the ability of students to proactively seek solutions when they
encounter problems during project development. A student with good learning results does not only rely on classroom
knowledge but also solves developing problems through self-study and practice. "Students learn better if they can find bugs
and fix them themselves," Respondent 2 noted.

4.1.2. Exercise Design and Student Progress Guarantee

When it comes to exercise design, respondents employ a variety of strategies to ensure that students are able to master
front-end development skills step by step. Several common strategies include:

Hierarchical exercise design: Respondents generally adopt a simple to complex exercise design approach, from basic
concepts (such as the use of HTML/CSS) to the application of complex front-end frameworks (such as React or Vue),
gradually increasing the difficulty of exercises. "l start with the most basic page layout and work my way up to more
interactive features,” Respondent 3 explained.

Small project exercises: Most respondents use small projects to allow students to apply what they have learned. In these
projects, students are not only required to complete prescribed tasks, but also to perform code optimization and debugging,
thereby enhancing their independent development capabilities. "I have students submit small projects every two weeks, such
as a prototype for a personal blog or a company website," Respondent 4 notes. "The goal is to keep them practicing."

Automated evaluation tools: Some respondents use automated code review tools to provide immediate feedback to
students to help them improve code quickly. This tool can not only improve teaching efficiency, but also help students find
and correct mistakes in time. "I use the VS Code plugin to check my students' code in real time and make suggestions for
optimization,” Respondent 5 shared.

4.1.3. Balance of Reinforcement and Feedback Mechanism

Respondents agree that reinforcement and feedback are an integral part of the student learning process. There are several
ways for respondents to balance reinforcement and feedback to keep students motivated:

Immediate feedback: Respondents make extensive use of automated tools, such as code evaluation platforms, to provide
immediate feedback to help students correct errors in a timely manner. Respondent 6 mentioned, "l use a code review tool to
give students immediate feedback every time they submit code, which helps them progress faster in actual development.”

Reward mechanism: Some respondents motivate students through class performance rewards or project presentation
opportunities. Respondent 7 shared: "When a student's project is excellent, | present it to the class and give certain class
points, which greatly motivates them to learn.”

Personalized feedback: The respondents pointed out that it is particularly important to provide personalized feedback
based on the learning progress of individual students. Some respondents help students with personal learning difficulties
through regular one-on-one feedback sessions and give them further advice. "I offer specific suggestions for improvement
based on each student's performance to help them keep improving,” said Respondent 8.

4.1.4. Gradually Master the Guidance Strategy of Complex Skills

In the respondents' view, the key to guiding students from simple tasks to complex tasks is step-by-step complexity and
hierarchical task design. Respondents employ a variety of guidance strategies in this regard.

Phased project tasks: Many respondents design project tasks in stages to help students acquire new skills at each stage.
For example, Respondent 9 mentioned, "l would have students start with simple static pages, then gradually introduce
interactive features, and finally have them complete API calls or database connections, so that they can gradually master the
development process."

Project assignment and role-playing: Some respondents introduce teamwork and role-playing models into project
learning. For example, on large projects, students may take on the role of front-end developer, Ul designer, etc., so that they
can not only master their respective skills, but also understand the overall development process of the project. "Through this
division of project roles, students are able to better master complex skills in practice," said Respondent 10.

4.1.5. Feedback Mechanism and Knowledge Reflection

Respondents generally believe that establishing effective feedback mechanisms and encouraging students to reflect on
themselves is an important way to help students build a knowledge system. The respondents used the following strategies:

Self-assessment and reflection report: Some respondents ask students to write a reflection report after the completion of
the project, reviewing the challenges and solutions they encountered in the project. "By writing reflection reports, students
are able to analyze their own code, identify weaknesses, and suggest strategies for improvement, which can help them avoid
similar mistakes in future projects,” says Respondent 11.

Code Reviews and group discussions: Some respondents organize regular code review meetings or group discussions
where students can present their code and receive feedback from other students. "Through group discussions, students can
not only get advice from others, but also reflect on their own programming ideas, which is very helpful in learning,"
Respondent 12 said.

4.1.6. Project-Based Learning Design and Practical Application

Respondents agree that project-based learning design (PBL) is one of the most effective ways to teach front-end
development. Project learning not only allows students to apply theoretical knowledge to practical development but also
helps them develop teamwork and problem-solving skills. The respondents used the following strategies:
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Real Project design: Some respondents design project tasks that are closely related to the real world, such as designing
websites for local businesses or developing on-campus applications. Respondent 12 shared, "I would ask my students to
design a campus community management system, all the functions must be able to actually work, so that they will be more
motivated to learn."

Customer simulation and project presentation: Some respondents introduce simulated customer or project presentations
to help students experience the real development process and customer demand management. Respondent 13 mentioned: "In
my course, students have to present their projects to virtual clients and make improvements based on the feedback, which
gives them a deeper understanding of the practical application of the project.”

4.2. Application of Motivation Theory and Student Learning Effect

The results show that the application of motivation theory in the front-end development course significantly affects
students' learning outcomes and engagement. By using a combination of behaviorist and constructivist teaching strategies,
teachers not only enhance students' extrinsic motivation, such as motivating students to complete tasks through reward
mechanisms and immediate feedback, but also effectively promote students' intrinsic motivation. The observed results show
that when students participate in project-oriented learning, their interest and engagement in the course content are
significantly improved. Specifically, participating in group projects and the design of real cases enables students to apply
what they have learned in real situations, thereby enhancing their intrinsic motivation.

In addition, the personalized feedback and timely error correction mechanisms provided by teachers help students
maintain a positive attitude when facing challenges, further stimulating their learning motivation. In summary, the application
of motivation theory not only enhances students' learning motivation in the front-end development course but also directly
promotes their skill mastery and problem-solving abilities, reflecting the importance of combining behaviorist and
constructivist teaching strategies.

5. Discussion

This section discusses the two primary research directions of this study: enhancing front-end development skills through
reinforcement, practice, and feedback. It examines the impact of motivation on learning and how project-based learning,
problem-solving, and collaborative coding projects contribute to college students' deeper understanding and application of
front-end development. The findings show that front-end development teaching has significant advantages in improving
students' practical ability, knowledge construction, and long-term learning motivation.

ROL1: Investigate methods to enhance college students' front-end development skills through reinforcement, practice,
and feedback.

The research findings demonstrate that the use of reinforcement, practice and feedback is crucial for developing front-
end development skills among students. By employing behaviorist techniques, such as repetitive exercises and immediate
feedback, students can build foundational knowledge in HTML, CSS, and JavaScript, while progressively mastering more
complex front-end frameworks like React and Vue [14]. The respondents interviewed highlighted the importance of clear
learning goals and frequent practice, which aligns with the core principles of behaviorism. This approach helps students
reinforce their learning through repetitive tasks and ensures retention of key concepts [15]. Moreover, the feedback
mechanism plays a pivotal role in maintaining students' motivation and correcting errors promptly [16].

Automated code review tools, as mentioned by some respondents, offer immediate feedback, allowing students to refine
their skills quickly. Personalized feedback, tailored to individual students' progress, further enhances learning by addressing
specific challenges faced by each student. This individualized approach not only improves skill acquisition but also fosters a
positive learning environment where students are encouraged to explore and experiment with front-end technologies. The
use of reinforcement and feedback in this context bridges the gap between theory and practice, as students are not only
learning theoretical concepts but also applying them in a practical, iterative manner. The findings suggest that a well-
structured reinforcement and feedback system significantly improves students' coding skills, problem-solving abilities, and
overall engagement in front-end development courses.

RO2: Examine the impact of motivation on learning and how project-based learning, problem solving, and collaborative
coding projects contribute to college students' deeper understanding and application of front-end development

The second research direction focuses on the integration of project-based learning (PBL), problem-solving, and
collaborative coding projects to deepen students' understanding of front-end development. Constructivist learning theory
underpins this approach, emphasizing the role of students in actively constructing knowledge through real-world projects and
collaboration. The study's findings reveal that PBL fosters a deeper engagement with front-end development by allowing
students to apply theoretical knowledge in practical scenarios. Respondents reported that by designing real-world projects,
such as developing a campus management system or an e-commerce platform, students are better able to grasp the
complexities of front-end development. These projects provide students with opportunities to solve real problems, thereby
improving their critical thinking and problem-solving skills. Collaborative coding projects, where students work in teams and
take on specific roles (e.g., front-end developer, Ul designer), enhance not only technical skills but also teamwork and
communication, which are vital in professional development.

Furthermore, the staged progression of project tasks from simple static pages to more complex dynamic applications
helps students gradually build competence in advanced front-end technologies. This gradual increase in task complexity,
coupled with peer feedback and group discussions, encourages students to reflect on their coding practices and construct new
knowledge, a hallmark of the constructivist approach. The study confirms that PBL and collaborative coding effectively
promote active learning and skill development in front-end courses. However, the findings also suggest the need for more
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structured feedback mechanisms within group projects to ensure that all students receive constructive input on their individual
contributions.

5.1. Fill the Research Gap

The innovation of this study lies in the comprehensive use of behaviorism and constructivism teaching strategies to fill
in some gaps in the research of front-end development curriculum teaching methods. First of all, although there have been
studies on the effectiveness of a single teaching method, there are still few studies on how to combine behaviorism and
constructivism to optimize the front-end development curriculum. Through empirical analysis, this study demonstrates the
complementarity of the two theories and provides a systematic teaching strategy, which offers valuable guidance for future
teaching design.

Second, most of the research on feedback mechanisms focuses on the type and frequency of feedback, while this study
further explores how the personalization and immediacy of feedback affect the learning process of students. This perspective
not only enriches the research on feedback theory but also provides more specific suggestions for the improvement of teaching
practice. Finally, the application effect of project-oriented learning in the front-end development curriculum has been studied,
but the evaluation method and evaluation index are not deeply discussed. By analyzing the teachers' observations during the
project implementation, this study proposes a corresponding evaluation framework, which provides a practical evaluation
reference for follow-up research.

6. Conclusion, Limitations and Suggestions for Future Research

This study discusses how to improve the learning effect of university front-end development courses by combining
behaviorism and constructivism teaching theories. Based on an analysis of interviews with 20 Chinese university respondents,
the results show that respondents effectively improve student learning outcomes and engagement through the flexible use of
multiple teaching strategies. Specifically, project completion and code quality are widely recognized as important criteria for
evaluating student learning, and strategies such as hierarchical exercise design, small project implementation, immediate
feedback, reward mechanisms, and self-reflection are effectively used in teaching. In addition, project-driven learning design
helps students translate theoretical knowledge into practical skills, fostering teamwork and problem-solving skills.

Although the research results provide valuable guidance for the teaching practice of front-end development courses,
there are some limitations in this study. First, the sample size was small and limited to respondents at Chinese universities,
which limits the generalizability of the findings. Therefore, future studies should expand the sample size to include more
university respondents from different regions and countries to improve the universality of the findings and explore the
teaching strategies for front-end development courses in different cultural and educational contexts.

Secondly, this study mainly adopts qualitative research methods, which provide in-depth insights into teaching
experiences but lack quantitative analysis of the effectiveness of different teaching strategies. Future studies can be combined
with quantitative research methods, such as questionnaires, to further analyze the effects of different teaching strategies and
explore the factors affecting these effects, in order to provide more comprehensive and objective research results.

Finally, the assessment of long-term effects should also be considered in future studies. The study did not track changes
in respondents' teaching strategies over time and their impact on students' long-term learning outcomes and career
development. Therefore, future research could employ longitudinal research designs to track the long-term impact of teaching
strategies on student learning outcomes, providing deeper insights into educational practices.

As technology continues to advance, future research could also explore the application of emerging tools and
technologies (such as Al-assisted instruction, online programming platforms, etc.) in front-end development courses. This
might help respondents better implement teaching strategies and improve students' learning experiences and results.
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