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Abstract: The project-driven experimental course teaching model focuses on the cultivation of students’ practical and 
innovative abilities, with projects as the core. This study takes the course “Building Materials and Testing” as an example 
to explore and evaluate the effectiveness of specific implementation methods of the project-driven experimental course 
teaching model. Through practical case analysis, it was found that this teaching model effectively enhanced the student’s 
practical hands-on abilities, innovative thinking abilities, and teamwork abilities. In this teaching model, students are 
not just passive recipients of knowledge, but actively learn by participating in project practice. They need to apply the 
knowledge they have learned to solve practical problems and cooperate with team members to complete project tasks. This 
learning approach makes students more proactive and positive, cultivating their practical hands-on abilities and teamwork 
abilities. With this, the teaching of experimental courses in architectural majors can refer to and draw lessons from the 
project-driven experimental course teaching model. However, teachers need to pay attention to solving potential problems 
when implementing this teaching model to ensure optimal teaching outcomes.
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1. Introduction
With the development of society and the continuous progress of educational reform, the teaching mode of 
higher education is constantly innovating and reforming [1]. The traditional classroom teaching mode has been 
unable to meet the needs of students, and the project-driven experimental teaching mode has emerged. This 
teaching mode takes projects as the core, focuses on the cultivation of practical and innovative abilities, and 
enables students to better cope with real-life challenges [2]. In the traditional classroom teaching mode, students 
mainly receive knowledge and theoretical indoctrination, lacking practical and application opportunities. In 
the project-driven experimental teaching mode, students will participate in real or simulated projects, engage 
in practical and innovative activities, and thus improve their practical abilities, innovative thinking abilities, 
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and teamwork abilities [3]. This teaching mode can better cultivate the student’s comprehensive and application 
abilities, enabling them to better solve practical problems [4].

This paper takes the “Building Materials and Testing” course as an example to explore the specific 
implementation methods and effects of the project-driven experimental teaching mode. Through practical case 
analysis, we will discuss the impact of this teaching mode on students’ practical abilities, innovative thinking 
abilities, and teamwork abilities [5]. At the same time, this paper also analyzes the problems encountered in the 
teaching practice of this teaching mode and proposes corresponding solution strategies, providing beneficial 
references for the experimental teaching of construction-related majors [6]. In this study, a combination of 
qualitative and quantitative research methods will be adopted to evaluate the effectiveness of the project-driven 
experimental teaching mode through practical investigation and data analysis. We will also compare it with the 
traditional classroom teaching mode to identify the advantages and value of the project-driven experimental 
teaching mode.

1.1. The concept and characteristics of the project-driven teaching model
The project-driven teaching mode is a teaching method that takes projects as the core and enables students 
to master knowledge and skills through participating in real or simulated project activities [7,8]. Compared 
with traditional classroom teaching, the project-driven teaching mode pays more attention to students’ active 
learning and the cultivation of practical abilities. It emphasizes student participation and cooperation. In 
projects, students need to form teams to solve problems and complete tasks. Through teamwork, students can 
cultivate team spirit and collaboration abilities. This teaching mode fully utilizes practical environments and 
resources. The project-driven teaching mode focuses on practical operations and applications, allowing students 
to conduct practical operations and experiments in real or simulated situations, thus improving their practical 
abilities. Furthermore, this teaching mode encourages students’ innovation and exploratory spirit. In projects, 
students need to think and solve practical problems, which stimulates their innovative thinking and problem-
solving abilities. As students need to learn and think independently in projects, this cultivates their learning 
abilities and critical thinking through independent exploration. The project-driven teaching mode emphasizes 
interdisciplinary integration and comprehensive abilities. This is because students may need to integrate 
knowledge and skills from different disciplines and solve complex problems through the integration of various 
disciplines.

2. Design and implementation of project-driven experimental teaching in the course
2.1. Design of course objectives and content
In the Building Materials and Testing experimental course, clear course objectives and scientific design of 
teaching content are the keys to ensuring the effectiveness of teaching [9,10]. 

(1) Setting of course objectives
The main objectives of the Building Materials and Testing experimental course are to cultivate students’ 
comprehensive understanding of the performance and characteristics of common building materials 
and to master relevant experimental testing methods and skills. The specific objectives include 
understanding the basic performance and characteristics of common building materials, including 
concrete, steel, etc.; mastering the experimental testing methods of common building materials, 
including compressive strength, tensile strength, bending, etc.; learning the methods of data collection, 
analysis, and processing, cultivating experimental design and data analysis abilities; cultivating 
teamwork awareness and communication skills, and completing experimental project tasks through 
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collaboration.
(2) Design of teaching content

A series of scientific and systematic teaching contents was designed. The classification, properties, 
and applications of common building materials, including concrete, steel, bricks, etc., were introduced 
so that students have a basic understanding of various building materials. The experimental testing 
methods of common building materials, including the principles, steps, and operational skills of 
performance tests such as compressive strength, tensile strength, and bending were also explained. A 
series of experimental projects were designed, taking the compressive strength testing of concrete as 
an example, to enable students to master experimental design and operational skills through practice. 
Guidance was provided for students’ experimental operations in the experimental class, allowing 
them to personally conduct experimental operations and master experimental skills. They were also 
guided to analyze and process experimental data and present experimental results through charts, 
curves, etc. Students were required to write experimental reports based on experimental data, including 
experimental purposes, methods, results, conclusions, etc., to enhance their writing skills and scientific 
literacy.

The above design of teaching content aims to help students have a comprehensive understanding 
of the performance characteristics of building materials, master experimental testing methods, and 
skills, and cultivate experimental design and data analysis abilities, thereby achieving the course 
objectives.

2.2. Preparation of experimental environment and equipment
In the Building Materials and Testing experimental course, to effectively carry out project-driven teaching 
activities, it is necessary to ensure the preparation of the experimental environment and equipment [11,12]. 

(1) Layout of the experimental environment
To ensure the safety of students’ experimental operations and the effectiveness of the experiments, 
the experimental environment should be arranged reasonably to ensure that the laboratory facilities 
are complete and the environment is clean. In this study, we selected a building materials laboratory 
with necessary experimental equipment and safety measures as the venue for experimental teaching. 
Sufficient experimental benches were also set up in the laboratory to ensure that students had enough 
space for experimental operations. Since dust, odors, and other harmful substances may be generated 
during the experiment, the laboratory, an exhaust system was installed to ensure fresh air and constant 
ventilation. The laboratory was also equipped with emergency facilities, including fire extinguishers, 
emergency exits, first aid kits, etc., to deal with emergencies.

(2) Preparation of experimental equipment
To carry out experimental projects on building materials and testing, a series of experimental 
equipment was prepared to support students in completing experimental tasks, including testing 
machines, concrete preparation equipment, safety protection equipment, data recording, and analysis 
equipment. The experimental measurement equipment was also equipped with a series of experimental 
measurement equipment, such as measuring rulers, pressure gauges, thermometers, etc., for measuring 
various parameters during the experimental process.

(3) Preparation of experimental materials
Various experimental materials were prepared to support the experimental operations. In the 
compressive strength testing project of concrete, raw materials such as cement, sand, aggregate, etc., 
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were prepared, and concrete samples were mixed and prepared according to a certain mix ratio.
(4) Experimental operation procedures

To ensure the standardization and safety of experimental operations, detailed experimental operation 
procedures were formulated, including the preparatory work before the experiment, the operation steps 
during the experiment, and the equipment cleaning and storage after the experiment. Students were 
required to carefully read and comply with the experimental procedures before conducting experimental 
operations to ensure the smooth progress of the experiment and accurate data recording.

(5) Management of the experimental environment
To ensure the cleanliness and safety of the experimental environment, regulations for the management 
of the experimental environment were formulated, including daily cleaning and disinfection of the 
laboratory, regular inspection, and maintenance of experimental equipment. Teachers and laboratory 
administrators were responsible for supervising and managing the experimental environment. 
Through the preparation of the experimental environment and equipment mentioned above, we provide 
necessary support and guarantee for the project-driven teaching activities in the Building Materials and 
Testing experimental course, and provide students with a good experimental learning condition.

2.3. Experimental process and result analysis
In the implementation of project-driven experimental teaching, experimental operations, and result analysis are 
very important. In the “Building Materials and Testing” course, ensuring the standardization of the experimental 
process and the accuracy of results is crucial [13,14]. Teachers should provide guidance and explanations for 
students’ experimental operations and ensure that students can conduct experimental operations correctly and 
master relevant practical skills. Students should collect relevant data during the experiment and analyze and 
interpret the experimental results. Teachers can guide students in result analysis through explanations and 
discussions to help them understand the meaning of the experimental results.

2.4. Teacher’s role and student evaluation
In project-driven experimental teaching, the role of the teacher and the evaluation of students are key factors 
in promoting teaching effectiveness. In the “Building Materials and Testing” course, teachers should play the 
roles of guide, facilitator, and evaluator [11]. Teachers should provide guidance, explanations, and necessary help 
and support. Through this, teachers can ensure the correctness of students’ experimental operations and the 
accuracy of results. By acting as a facilitator, teachers can guide students in independent learning and thinking, 
and stimulate their innovative abilities and problem-solving abilities. Student evaluation is important feedback 
on the effectiveness of project-driven experimental teaching. Teachers can collect students’ opinions through 
questionnaires, group discussions, etc., to improve teaching effectiveness based on the student’s feedback.

3. Evaluation of effects and problem analysis
3.1 Selection of evaluation methods
When evaluating the effectiveness of a project-driven experimental teaching mode, multiple evaluation 
methods can be implemented to obtain comprehensive evaluation results. Questionnaires can be designed to 
collect students’ opinions and feedback on the project-driven experimental teaching mode. The questionnaire 
can include the student’s evaluation of the achievement of course objectives, practical abilities, innovative 
abilities, and teamwork abilities. By evaluating the submitted experimental reports, we can understand the 
student’s operational and result analysis abilities during the experiment. The teacher can then evaluate the 
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student’s practical operation abilities, data analysis abilities, and result interpretation abilities. By observing 
students’ performances in group discussions and presentations, teachers can evaluate their teamwork abilities, 
communication and expression abilities, and innovative abilities. Teachers can evaluate and then provide 
feedback based on students’ performances. Students should be encouraged to self-evaluate and reflect on 
their performances, summarize their experiences and lessons in the projects, and propose suggestions for 
improvement.

3.2. Analysis of evaluation results
According to the selected evaluation methods, the effectiveness of the project-driven experimental teaching 
mode was analyzed and evaluated. It can be concluded that the students’ practical abilities, innovative abilities, 
and teamwork abilities improved. Furthermore, the student’s feedback and self-evaluation helped teachers to 
understand the teaching effectiveness, identify problems, and make improvements.

3.3. Problem analysis and solution strategies
In the project-driven experimental teaching mode, some problems and challenges may be encountered. In 
the process of teamwork, there may be communication barriers and ineffective collaboration between team 
members. Solution strategies can include clarifying division of labor, strengthening communication and 
coordination, and cultivating teamwork awareness. During experimental teaching, there may be problems with 
insufficient or unsuitable experimental equipment. Solution strategies can include reasonable arrangement of 
experimental time and resources, and finding alternative experimental equipment or methods. Some students 
may lack interest or enthusiasm in project activities. Solution strategies can include increasing the interest and 
practicality of projects and providing personalized support and guidance. Lastly, the guidance and instruction of 
teachers play an important role in project-driven experimental teaching, but there may be problems of improper 
guidance or insufficient instruction. Solution strategies can include adequate preparation and planning of 
teaching content, and providing timely guidance and feedback.

By analyzing the problems and adopting corresponding solution strategies, continuous improvement 
and enhancement of the effectiveness of project-driven experimental teaching can be achieved. The active 
participation and cooperation of teachers and students are the key to solving these problems.

4. Conclusion
The project-driven experimental teaching mode can effectively enhance students’ practical abilities, innovative 
abilities, and teamwork abilities. The project-driven experimental teaching mode also contributes to students’ 
comprehensive qualities and career development. Through participating in project activities, students can 
cultivate comprehensive qualities such as independent learning, communication and expression, and problem-
solving, improving their comprehensive abilities and competitiveness. The project-driven experimental teaching 
mode may encounter problems such as poor teamwork, insufficient resources and equipment, poor student 
engagement, and teacher guidance. Through reasonable solution strategies, these problems can be overcome, 
and teaching effectiveness can be continuously improved and enhanced.
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