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Abstract: This study focuses on the teaching reform of the communication application development course based on the
core requirements of engineering education accreditation. To address key challenges such as the disconnection between
software and hardware teaching and insufficient practical skills among students, a project-driven “learning-practice-
application” teaching model is proposed. By optimizing course content, innovating teaching methods, and introducing
university-industry collaboration mechanisms, the reform aligns the curriculum more closely with engineering education
standards and industry demands. The approach significantly enhances students’ comprehensive skills, practical abilities,
and employability. This study provides theoretical foundations and practical strategies for the teaching reform of courses

in communication engineering.
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1. Introduction

Engineering education accreditation, as an important global trend in the field of engineering education, aims
to cultivate high-quality engineering professionals capable of addressing complex engineering problems and
competing internationally "', Against this backdrop, the communication application development course, as
one of the core courses in the communication engineering discipline, plays a pivotal role in enhancing students’
comprehensive skills and achieving the objectives of engineering education accreditation ),

The rapid advancement of communication technology imposes higher demands on engineering talent,
requiring students to possess diverse skills in software development, hardware design, and system integration.
However, traditional course content often lags behind technological developments, with insufficiently designed

practical components and significant gaps between academic training and industry requirements. This situation
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not only hinders the development of students’ abilities to solve complex engineering problems but also
undermines their career competitiveness. Consequently, there is an urgent need for systematic teaching reforms
to establish a more scientific and reasonable curriculum system and teaching methodologies, providing students
with a more effective and industry-relevant learning experience 7.

This study aims to explore and implement a project-driven teaching model grounded in the principles
of engineering education accreditation. The goal is to enhance students’ comprehensive practical skills and
interdisciplinary problem-solving abilities, offering robust support for improving the communication application

development course.

2. Current teaching status and analysis

2.1. Teaching status and background analysis

The core objective of engineering education is to cultivate high-quality engineering professionals with
innovation and practical abilities. The communication application development course, as an essential
component of the communication engineering discipline, covers various fields such as web development and
embedded system design. It is a critical course for students to build their professional knowledge base and
enhance their practical skills. However, the current curriculum suffers from outdated content and relatively
traditional teaching methods, creating a significant gap with the rapidly evolving demands of the industry.

The lag in curriculum content and limitations in teaching methodologies directly impact the cultivation
of students’ comprehensive capabilities, particularly in addressing complex engineering problems. Traditional
teaching models fail to incorporate cutting-edge industry technologies promptly, and students lack opportunities
to connect their learning with real-world engineering applications. This disconnect undermines the effectiveness
of the course in fostering innovation and practical abilities. Systematic teaching reforms are urgently needed to

align the curriculum more closely with the goals and requirements of engineering education accreditation.

2.2. Key issues

The current communication application development course faces two primary challenges: the disconnect
between software and hardware teaching and insufficient student practical skills. Firstly, in traditional
communication engineering education, application development and hardware design courses are often taught
independently. This separation makes it difficult for students to effectively integrate software and hardware
knowledge. Such a disconnect hampers the holistic development of students’ competencies and falls short
of meeting the interdisciplinary integration requirements of engineering education accreditation. In modern
communication engineering practice, solving complex engineering problems often demands seamless
collaboration between software and hardware technologies. Therefore, introducing interdisciplinary integration
into teaching is imperative to help students master the skills required for collaborative software-hardware
development.

Secondly, the existing teaching model places excessive emphasis on theoretical knowledge, neglecting
the design and implementation of practical components. This traditional approach results in students struggling
to apply theoretical knowledge to real-world scenarios, failing to meet the industry’s high expectations for
practical problem-solving and operational skills. The lack of sufficient practical opportunities leaves students
underprepared for independent operation and teamwork in real engineering projects. To address this issue, it is
essential to enhance practical components in the curriculum, offering students hands-on experiences through
real projects or simulated scenarios. This approach will comprehensively improve their practical abilities and
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overall competencies.

3. Teaching reform
3.1. Teaching model design and curriculum integration

Innovating teaching models and integrating curriculum content are central goals of teaching reform, focusing
on providing students with a comprehensive and application-oriented learning experience. Based on extensive
literature research and case studies, this study proposes a “learn-practice-apply” teaching model, systematically
designed for the communication application development course. This model encompasses content such as
web front-end development, smart terminal development technologies, Java programming, microcontroller
principles and applications, and embedded system design, ensuring strong alignment between the curriculum
and real-world projects.

The model also emphasizes interdisciplinary knowledge integration and collaborative learning, enabling
students to acquire comprehensive knowledge from different disciplines to tackle complex engineering
problems. To achieve this, the curriculum content has been meticulously integrated to form a cohesive syllabus
that transitions students from theoretical learning to practical project application. Through systematic course
design, students are equipped to master key skills in software development, hardware design, and embedded
systems, achieving deep integration of software and hardware in project practice and significantly enhancing
their overall competence.

3.2. Project practice design and application scenario simulation

The design of practical components is a critical aspect of teaching reform, aiming to provide students with
extensive hands-on experience through real or simulated application scenarios. Based on the course content,
this study has designed several comprehensive projects with significant challenges and practical relevance.
These projects span multiple levels, from software development to embedded system design, and are integrated
throughout the teaching process to ensure students gain a deep understanding and flexible application of their
knowledge during project practice.

Additionally, considering the characteristics of practical applications in communication engineering,
various simulated scenarios have been developed, such as communication system simulations and small-scale
communication device development. These scenarios help students closely connect theoretical knowledge with
real-world applications. Within these contexts, students not only experience the challenges of real engineering
but also enhance their logical analysis and innovative abilities as they solve actual problems. This practice-
based teaching method effectively improves students’ problem-solving skills and engineering literacy, laying a
solid foundation for their future career development.

3.3. University-industry collaboration

University-industry collaboration provides crucial support for teaching reform by introducing enterprise
resources and industry expertise, further enhancing the practicality and forward-looking nature of the
curriculum. Joint development of real projects by schools and enterprises offers students invaluable practical
opportunities. Under the guidance of industry mentors, students deeply engage in project development, gaining
a comprehensive understanding of industry needs and workflows, thereby strengthening their professional skills
and employability.

Moreover, university-industry collaboration offers a scientific basis for dynamically adjusting course
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content. Through close communication with industry experts, schools can stay informed about industry trends
and technological demands, ensuring that teaching content keeps pace with the times. This constructive
interaction not only improves the adaptability of the curriculum but also provides strong support for cultivating
high-quality, application-oriented talents tailored to industry needs.

4. Conclusion

Under the framework of engineering education accreditation, the teaching reform of the communication
application development course serves as a critical pathway to improving student capabilities and teaching
quality. This study addresses key challenges such as the disconnect between software and hardware instruction
and insufficient practical skills by optimizing course content, innovating teaching models, and strengthening
university-industry collaboration. These efforts have significantly enhanced students’ comprehensive
competencies and adaptability to professional environments.

In the future, this research will further refine the teaching model, continuously monitor industry
technological advancements, and incorporate more forward-looking content into the curriculum design. These
initiatives aim to deepen the integration of engineering education with industry needs, providing stronger
support for cultivating high-quality, application-oriented talents in the field of communication engineering.
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