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Abstract: As the reform of higher education progresses, the limitations of traditional
teaching models have become increasingly apparent, particularly in design courses where
an overemphasis on theoretical instruction and skill training often neglects the
development of students' creativity and practical abilities. Against this backdrop,
project-based learning has emerged as an innovative pedagogical approach, gaining
widespread attention in both domestic and international educational fields. This method,
centered around students, integrates theoretical knowledge with practical application
through real-world projects, allowing students to master course content while addressing
actual problems. Such a teaching strategy not only enhances students' motivation but also
improves their overall competencies. The course "Design Drawing and Visualization," as
one of the foundational courses in design disciplines, involves the cultivation of complex
spatial imagination and technical skills. Traditional teaching methods are increasingly
inadequate to meet the modern educational demands for versatile talents. Therefore,
exploring and implementing project-based learning in the "Design Drawing and
Visualization™ course holds significant theoretical and practical importance, offering new
pathways and insights for design education in higher institutions.

1. Introduction

In the context of modern higher education reform, the teaching methodology for courses is
undergoing a profound transformation. Traditional pedagogical approaches, which primarily focus
on theoretical instruction and skill acquisition, increasingly appear inadequate and rigid in the face
of today's diverse and complex educational demands. As a foundational course in design, "Design
Drafting and Visualization" bears the dual responsibility of developing students' spatial imagination
and technical proficiency. However, conventional teaching methods often fall short in effectively
engaging and motivating students. Project-based learning, which centers on student engagement and
employs real-world projects as its medium, is gradually emerging in higher education. This
approach emphasizes cultivating students' problem-solving abilities through hands-on projects,
while also enhancing their teamwork and innovative thinking skills. Against this backdrop, the
integration of project-based learning infuses new vitality into the "Design Drafting and
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Visualization” course. By incorporating genuine design projects into the curriculum, students are
able to grasp and master professional knowledge more deeply through the process of solving
specific problems. This teaching model not only transcends the limitations of traditional methods
but also lays a solid foundation for students' future professional development.

2. Theoretical Foundations of Project-based Teaching
2.1. Theoretical basis of teaching

The theoretical foundation of project-based teaching is rooted in constructivist learning theory
and experiential learning theory. Constructivism emphasizes that learners develop a profound
understanding of knowledge through active exploration and reflection. In the context of design
drawing and interpretation courses, traditional teaching methods often focus on the transmission of
knowledge, whereas project-based teaching encourages students to autonomously construct
knowledge through solving practical problems, thereby achieving a deeper mastery of the course
content. On the other hand, experiential learning theory advocates for enhancing learning outcomes
through actual experience and hands-on practice. Design courses, by their very nature, demand
active engagement and repeated practice from students. Project-based teaching provides a broader
practical platform, allowing students to experience the entire process from concept formation to the
completion of drawings within real projects. This experience not only enhances skills but also
deepens students' understanding and application of design principles and drawing standards.
Therefore, the robustness and adaptability of the project-based teaching theory make it a key
pathway for improving the effectiveness of design drawing and interpretation courses and laying a
solid foundation for students' future professional development [1].

2.2. Core elements of project-based teaching

The essence of project-based learning is centered around the selection of authentic projects,
active student engagement, and the effective implementation of assessment and feedback
mechanisms. Firstly, the selection of genuine projects is crucial; the project content should align
with course objectives, possess a challenging and practical nature, which not only stimulates
students' interest but also hones their professional skills through tangible tasks. The complexity and
content of the projects should correspond to students' skill levels—projects that are too simplistic
may diminish educational value, while those that are overly complex might dampen students'
enthusiasm. Secondly, active student engagement is pivotal for the success of project-based learning.
This approach emphasizes the central role of students in their learning journey, encouraging them to
collaborate in teams, tackle tasks through independent exploration, and solve real-world problems
through mutual assistance and exchange. The development of teamwork and self-directed learning
skills in this process is particularly valuable. Lastly, the assessment and feedback mechanism is
indispensable in project-based learning. It encompasses not only an objective evaluation of project
outcomes but also a focus on reflection and improvement throughout the process. Educators should
provide timely feedback based on students' actual performance, aiding them in recognizing their
strengths and areas for growth, thus facilitating continuous self-correction and development. The
organic integration of these core elements imparts profound educational significance to
project-based learning.
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3. Analysis of the Current Situation of the Design Drawing and Literacy Course
3.1. Curriculum and teaching content

The course on "Design Drawing and Interpretation™ in higher education institutions is typically
centered around developing students' spatial thinking abilities, technical drawing skills, and
interpretive competencies. However, the current curriculum and instructional content often appear
overly traditional and simplistic in certain aspects, focusing primarily on standardized skill
acquisition while neglecting the stimulation of students' creative thinking and practical capabilities.
The teaching material is largely confined to theoretical knowledge dissemination and basic skill
training, lacking an organic integration with practical applications, which impedes students' ability
to effectively translate classroom learning into real-world problem-solving skills. Furthermore, the
pace of curriculum updates is relatively sluggish, failing to keep up with the rapid advancements in
the design industry. Consequently, course design frequently lags behind cutting-edge technologies
and methods, preventing students from engaging with the latest design concepts and tools. In this
context, students' enthusiasm for learning may wane, significantly diminishing the effectiveness of
the course [2]. Thus, there is an urgent need to reform the "Design Drawing and Interpretation”
course by incorporating project-based learning. By introducing authentic design projects, the
curriculum can become more practical and contemporary, better fostering students' innovation and
practical skills, and meeting the modern design industry's demand for versatile talent.

3.2. Survey on Students' Learning

Following an investigation into students' learning conditions, it has been observed that their
academic performance displays a marked polarization. Some students exhibit a commendable grasp
of fundamental drawing skills and visual identification, yet a significant portion struggles with
comprehending complex diagrams, spatial relationships, and practical applications. This disparity
not only highlights the unevenness in students' foundational knowledge but also uncovers the
limitations of current teaching methods in catering to diverse learning needs. Traditional
pedagogical approaches overly emphasize rote memorization and the training of singular skills,
neglecting the development of students' ability to integrate and apply knowledge comprehensively.
Furthermore, the disconnection between course content and practical application diminishes
students' perception of the relevance and foresight of their studies, leading to decreased interest and
motivation. The investigation also reveals that some students demonstrate notable hands-on skills
and innovative thinking during project practice, yet lack systematic guidance and feedback,
resulting in confusion when tackling complex design tasks. Therefore, curriculum instruction
should place greater emphasis on addressing individual differences among students, offering
tailored support and challenges for varying learning levels, while also enhancing the incorporation
of project-based learning models to elevate students' overall competencies and creativity, and to
facilitate a shift from passive learning to active exploration [3].

4. The Practice of Project-based Teaching in the Course of Design Drawing and Literacy
4.1. Project selection and design

4.1.1. Source and selection criteria of real projects

The effective implementation of project-based teaching heavily relies on the selection and design
of authentic projects, where the origin and selection criteria of the projects play a crucial role.

39



Authentic projects should draw inspiration from real-world engineering tasks or industry demands
to ensure that students engage with content closely related to their future career paths. The sources
of these projects may include architectural design firms, manufacturing enterprises, or social
welfare organizations. Such projects not only provide rich practical material but also offer insights
into current industry conditions, thereby enhancing students' professional sensitivity. When
selecting projects, it is essential to pay particular attention to the project's difficulty and complexity
to ensure it is both challenging and within the students' capabilities. An ideal project should
encompass core skills in drafting and interpretation while integrating various elements such as
spatial thinking and structural analysis, thus fostering students' comprehensive design abilities.
Additionally, project selection should address the diverse needs of students, providing both remedial
opportunities for those with weaker foundational skills and chances for more advanced students to
unleash creativity and explore new technologies. The practical application value of the project is
also a critical selection criterion. Projects that can make a positive impact in reality are more likely
to stimulate students' interest and sense of responsibility. Through such project choices, students not
only accumulate practical experience but also develop teamwork skills and a sense of professional
ethics while solving real-world problems. This kind of project practice undoubtedly lays a solid
foundation for students' future career development.

4.1.2. Match between project content and course objectives

Aligning project content with course objectives effectively is not only crucial for enhancing
teaching efficacy but also serves as a vital pathway for cultivating students' professional skills. The
design of project content should be meticulously aligned with course goals, ensuring that students
acquire core competencies in design drafting and interpretation throughout the project. This
alignment involves more than mere content coverage; it encompasses a comprehensive honing of
students' abilities. In the design of project content, priority should be given to ensuring high
relevance, with each project addressing one or more specific course objectives. For instance, a
project involving architectural drafting should encompass understanding spatial relationships,
structural analysis, and adherence to standard drafting conventions, ensuring that students integrate
this knowledge in practical applications. Furthermore, project content should be oriented towards
practical application, allowing students to perceive the close relationship between course objectives
and industry needs during the project [4]. This practice-oriented approach helps students understand
that design drafting is not merely a technical skill but a manifestation of a cognitive process that
conveys design intentions and functional requirements through drawings. Lastly, project content
should provide ample open-ended opportunities to encourage students to explore new design
methods and expressive forms within the established course objectives. This not only stimulates
their creativity but also enables them to identify and solve problems through practical experience,
fostering skills that are adaptable to future professional challenges. In such an open-ended
environment, students can consolidate their learning, exceed classroom content, and lay a more
solid foundation for their future career development.

4.2. Teaching implementation process

4.2.1. Arrangement of Teaching Activities

In the course of "Design Drawing and Interpretation,” the implementation of project-based
teaching should center around meticulously organized instructional activities to ensure that students
can thoroughly grasp the core content of the course through practice. The arrangement of teaching
activities must not only consider the achievement of course objectives but also emphasize the
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students' learning experience and practical outcomes. The organization of these activities should
reflect a systematic and continuous approach, ensuring that students accumulate knowledge and
skills progressively. Each teaching unit should revolve around a specific project task, with teaching
activities closely aligned with the project's progress, from the analysis of project requirements to the
final design delivery, with each phase having clear instructional goals and tasks. This systematic
arrangement aids students in gradually mastering design drawing and interpretation skills, from
foundational to complex levels, through practice. Furthermore, the teaching activities should be
flexible and interactive, employing diverse teaching methods such as group discussions, case
analyses, and field visits to stimulate students’ active learning awareness. In practical scenarios,
students often encounter various problems and challenges; resolving these issues within real
contexts is a crucial part of developing their comprehensive abilities. Therefore, teaching activities
should provide ample time and space for students to gain profound understanding and experience
through exploration and reflection. To ensure effective teaching, attention should also be given to
the establishment of a feedback mechanism. At each critical stage of a project, instructors should
provide timely guidance and feedback to help students identify and correct mistakes while
motivating them to continuously improve. This dynamic feedback not only enhances learning
outcomes but also fosters students' self-directed learning abilities and critical thinking, laying a
solid foundation for their future careers. Through meticulously designed teaching activities,
project-based teaching can genuinely achieve a deep integration of teaching and practice, allowing
students to significantly enhance their professional skills and vocational competence through
concrete project experiences [5].

4.2.2. Grouping of students and role allocation

The grouping of students and the assignment of roles are crucial components that directly impact
the efficacy of team collaboration and the final quality of the project. Thoughtful grouping should
take into account students' personalities, abilities, and academic backgrounds, ensuring that each
group is composed in such a way that members' strengths complement each other, thus fostering an
effective collaborative mechanism. Such a diverse grouping approach not only facilitates growth
through mutual learning but also provides students with an experience akin to a real-world
professional environment. Role assignment should be meticulously planned according to the
project's requirements and students' specializations. Each member should undertake responsibilities
commensurate with their abilities to ensure the smooth progression of the project. Throughout this
process, students gain a deeper understanding of their respective roles while comprehensively
grasping the entire design and drafting process through collaboration with others. This arrangement
not only enhances students' initiative and sense of responsibility but also cultivates their leadership
and communication skills within the team, thereby laying a solid foundation for their future career
development.

4.2.3. Teacher's guidance and support

In project-based instruction within the course "Design Drawing and Interpretation,” the guidance
and support of the teacher are not only crucial safeguards during the students' learning process but
also key factors in fostering deep learning and the development of creative thinking. In this context,
the teacher should adopt multiple roles—mentor, collaborator, and evaluator—fully engaging in the
students' learning journey. The teacher's guidance should be focused on inspiration and direction.
Confronted with project tasks, the teacher's role is not merely to provide answers but to facilitate
students' discovery and resolution of problems through questioning, discussion, and guidance. This
heuristic approach stimulates independent thought and creativity, allowing students to gradually
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master the essence of design drawing and interpretation through ongoing exploration and
experimentation. Teachers must keenly observe students' learning dynamics and promptly adjust
their teaching strategies to meet individual needs. In terms of support, teachers should offer ample
resources and tools, which extend beyond textbooks and reference materials to include various
platforms and software for practical application, as well as the sharing of industry cases. Such
multidimensional support aids students in better understanding the integration of theory and practice,
encouraging them to explore diverse design ideas and expression methods within their projects.
Additionally, teachers should foster interdisciplinary knowledge integration and support students in
experimenting with new technologies and methods, providing a solid foundation for their
innovation. The evaluation and feedback provided by the teacher in project-based teaching are also
of paramount importance. Timely and effective feedback assists students in reflecting on their
learning process and project outcomes, clarifying areas for improvement. Feedback should not
merely be evaluative but rather a constructive dialogue, engaging with students to build their
confidence, encourage them to push their boundaries, and aspire to higher learning goals.
Throughout this process, the support and guidance of the teacher enable students to genuinely
appreciate the meaning and value of their learning, laying a robust foundation for their professional
development and lifelong learning [6].

4.3. Learning outcomes and feedback

4.3.1. Evaluation of project completion

The purpose of project assessment should not merely be confined to evaluating students'
completion and accuracy, but should also focus on their thought processes, problem-solving skills,
and innovative performance within the project. Through a thorough and nuanced assessment,
educators can capture the highlights and shortcomings in students' learning, thereby guiding them
towards further improvement. Assessment should be based on the complexity of the project and the
educational objectives, designing multidimensional evaluation criteria. For instance, it can be
analyzed from various angles such as technical accuracy, design innovation, logical presentation of
the project, and the effectiveness of team collaboration. This approach to assessment provides a
more comprehensive reflection of students' true learning state, rather than merely their superficial
achievements. During the assessment process, educators serve not only as judges but also as guides
and motivators. The results of the assessment should serve as an opportunity for students to reflect
and progress, rather than just as scores and grades. Therefore, feedback should be constructive,
encouraging students to summarize their experiences and uncover their potential. Through dialogue
with students, educators can help them clarify their next learning steps and stimulate their
motivation. Additionally, assessment should emphasize the components of self-assessment and peer
evaluation. Allowing students to review their own work after the project and gain feedback from
others' evaluations aids in a more comprehensive understanding of their learning process. Such an
assessment approach not only enhances students' autonomous learning abilities but also fosters their
understanding and respect for others' work, laying the groundwork for future teamwork in their
careers. Through a scientific, comprehensive, and motivating assessment mechanism, project-based
teaching can truly realize its potential in cultivating students' comprehensive abilities, allowing
them to achieve growth in knowledge and self-worth with each completed project.

4.3.2. Students' self-evaluation and reflection

In project-based learning, students' self-assessment and reflection serve not only as a
self-examination of their learning outcomes but also as a crucial component of personal
development. Self-assessment allows students to reevaluate their learning process from an
introspective perspective, moving beyond mere reliance on external evaluation standards to a
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deeper understanding of knowledge through self-awareness. This introspective evaluation enables
students to more clearly identify their strengths and weaknesses, pinpoint core issues within the
project, and thus lay a more solid foundation for future learning. Reflection encompasses not only a
summary of the project process but also a profound examination of one's thinking patterns, learning
strategies, and teamwork abilities. Through reflection, students can uncover their responses to
complex problems, identify blind spots and limitations, and enhance their strategies and methods.
This depth of reflection encourages students to focus more on optimizing strategies and improving
methods in future learning and practice, thereby continuously enhancing their overall capabilities.
In this process, the guidance and support of teachers are equally vital. Teachers can facilitate this by
posing a series of guiding questions to help students deeply contemplate their learning experiences
and outcomes. This not only promotes a more comprehensive reflection on their performance but
also ignites a desire for further exploration and application of knowledge. Additionally, peer
evaluation and discussion provide multi-dimensional feedback, broadening students' perspectives
and deepening their reflections. Ultimately, students' self-assessment and reflection transcend a
mere review, representing a profound elevation of thought and a shift from passive learning to
active exploration. Through ongoing self-evaluation and reflection, students can achieve genuine
growth in project-based learning, develop an independent and continuously improving learning
attitude, and be well-prepared for their future professional careers [7].

5. Conclusion

The application of project-based learning in the higher education course of "Design Drawing and
Interpretation” demonstrates its immense potential in enhancing students' overall quality and
practical skills. By incorporating real-world projects, students not only consolidate theoretical
knowledge through hands-on experience but also develop essential qualities such as teamwork and
problem-solving, which are indispensable in future design careers. Despite facing challenges such
as project selection and time management in practical implementation, project-based learning has
undoubtedly paved a new path for design education and deserves broader promotion and application.
In the future, as the project-based learning model continues to evolve and refine, it is anticipated to
further enhance the teaching quality of the "Design Drawing and Interpretation” course,
contributing more significantly to the cultivation of innovative and practically skilled design
professionals. Through ongoing teaching practice and feedback cycles, strategies for implementing
project-based learning can be continuously optimized, thereby better serving the objectives of
higher education development.
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