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Abstract. This article analyzes foreign experiences of the project method used in teaching
mathematics and their effectiveness. Based on the analysis of the literature, the experiences of
the USA, Finland, Singapore and other countries were studied. The results show that the project
method significantly increases students' critical thinking skills, independent problem-solving
skills and interest in mathematics. The article discusses a comparative analysis of the project
method with traditional teaching methods, its advantages and disadvantages, and the
possibilities of its implementation in the education system of Uzbekistan.
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INTRODUCTION
In the 21st century, the primary goal of the education system is not only to develop theoretical
knowledge in students but also to enhance their life competencies, foster independent thinking,
and teach problem-solving skills. Mathematics, by its nature, encompasses complex and
abstract concepts, which can pose difficulties for many students and reduce their interest in the
subject. Modern pedagogy focuses on finding new, effective methods in mathematics education,
one of which is the project-based method [1]. Project-Based Learning (PBL) transforms
students from passive listeners into active participants, develops their ability to apply
mathematics in real-life situations, and ensures interdisciplinary integration.
In foreign countries, particularly Finland, the USA, Canada, Singapore, and the Netherlands,
the project-based method has become an integral part of mathematics education, and its
effectiveness has been proven through numerous studies [2]. The experiences of these countries
show that the project-based method develops not only students’ academic results but also
critical competencies such as creative thinking, teamwork, and problem-solving skills. In the
context of reforming and modernizing Uzbekistan’s education system, it is essential to study
foreign advanced experiences and adapt them to the national context.

METHODOLOGY AND LITERATURE REVIEW

This study employed a literature analysis method. The research methodology included
comparative-analytical approaches, synthesis, and generalization methods. Literature selection
was based on keywords such as project-based method, mathematics education, innovative
pedagogical technologies, and international experience. Sources in English, Russian, and Uzbek
were included in the analysis.
The theoretical foundations of the project-based method are based on constructivist learning
theory, which asserts that knowledge is not passively received from external sources but
actively constructed by the learner based on their experience [3]. John Dewey, in the early 20th
century, proposed the concept of "learning by doing," which forms the foundation of modern
project-based methods [4]. Project-based learning directs students to solve real, practical, and
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multifaceted problems, enhancing their deep understanding, critical thinking, and problem-
solving skills.
Foreign researchers have developed various models of the project-based method. According to
Blumenfeld et al., an effective project-based approach includes five key components: problem
authenticity, active student engagement, collaboration, use of technology, and creation of a final
product [1]. Krajcik and Blumenfeld demonstrated that project-based learning plays a
significant role in enhancing students’ scientific knowledge [2]. A meta-analysis conducted by
Thomas confirmed that project-based learning positively affects students’ academic
achievements and motivation [5].
The Finnish education system is globally recognized for its innovative approaches, with
extensive application of the project-based method in mathematics education. Finnish students
work on projects to solve mathematical problems in real-life contexts, which develops their
interdisciplinary thinking and helps them understand the practical significance of mathematics
[6]. Singapore’s mathematics curriculum is based on a problem-solving approach, where
projects aim to develop students’ mathematical modeling and analytical skills [7].
In the USA, particularly in STEM (Science, Technology, Engineering, Mathematics) education,
the project-based method is widely applied. The "Gold Standard PBL" model developed by the
Buck Institute for Education provides clear guidelines for effective implementation of project-
based learning [8]. This model emphasizes active student research, creation of practical
products, and teamwork. In Canada and the Netherlands, the project-based method is also
employed as an important tool to enhance students’ attitude toward mathematics and equip
them with life skills [9].
In recent years, Russia has also increasingly focused on the project-based method. Polat and
other researchers have studied its implementation in Slavic countries, which are similar to the
Uzbek education system [10]. They emphasize that the project-based method is effective in
developing student independence, enhancing creativity, and fostering an active approach to
learning.

RESULTS AND DISCUSSION

Based on the literature analysis, the main characteristics and effectiveness of foreign
experiences in using the project-based method in mathematics education can be summarized.
The table below presents the experiences of different countries in applying the project-based
method and its impact on students’ learning outcomes, motivation, and skill development.
Table 1. Features of Applying the Project-Based Method in Mathematics Education in
Various Countries
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As seen from the table, Finland applies the project-based method in mathematics education at
the highest level (78.5%), which can be explained by the country’s policy of fully supporting
innovative approaches in its education system. Singapore and the Netherlands also show high
indicators, as these countries place significant emphasis on teaching students practical
mathematical skills. The average project duration ranges from 4.5 to 6.2 weeks, providing
sufficient time for deep learning and achieving quality outcomes. The level of interdisciplinary
integration is highest in Finland and the USA, which helps develop students’ systematic and
complex thinking skills.

Figure 1. Changes in Students’ Performance under the Influence of the Project-Based
Method (in %)
The graph shows the impact of the project-based method on the development of various student
competencies. The highest growth was observed in the ability to apply practical mathematical
skills (+40.9%), which is one of the main advantages of the project-based method.
Collaboration skills (+34.8%) and critical thinking (+34.7%) also increased significantly. The
depth of understanding of mathematical knowledge, which was 58.3% with traditional methods,
reached 82.7% with the project-based method, representing a 24.4% increase. The motivation
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indicator also increased by 28.6%, reflecting a positive change in students’ attitudes toward
mathematics.
These results are consistent with data obtained in foreign studies and confirm the effectiveness
of the project-based method. In particular, a meta-analysis conducted by Thomas showed
similar results, indicating that project-based learning can improve students’ knowledge quality
and long-term retention by 20–30% [5]. Krajcik and Blumenfeld also emphasized that the
project-based method is a powerful tool for enhancing students’ scientific literacy and their
ability to solve real-world problems [2].
The advantages of the project-based method include the following: first, increased student
engagement and motivation, as they work on topics aligned with their interests; second, linking
mathematical concepts to real-life contexts, which facilitates the understanding of abstract
concepts; third, development of collaboration, communication, and interpersonal skills; fourth,
fostering critical and creative thinking; and fifth, strengthening students’ responsible approach
to their own learning process.

CONCLUSION

The analysis of foreign experiences in teaching mathematics using the project-based method
indicates that this approach is one of the most effective innovative technologies in modern
education. Practices in developed countries such as Finland, Singapore, the USA, Canada, and
the Netherlands have proven the high effectiveness of the project-based method in deepening
students’ mathematical knowledge, developing practical skills, fostering critical and creative
thinking, and increasing interest in mathematics. Data from the literature review show that the
project-based method offers several advantages over traditional teaching methods, including
active student participation, engagement with real-life problems, collaborative learning, and the
development of independent learning skills.
The study results indicate that successful implementation of the project-based method requires
several conditions: highly qualified and specially trained teachers, sufficient material and
technical resources, allocation of time for projects in the curriculum, ensuring interdisciplinary
integration, and creating a system to support students. Foreign experiences serve as valuable
resources for the education system of Uzbekistan and should be adapted and implemented
taking into account national characteristics, cultural context, and available resources. A phased
implementation strategy, pilot projects, teacher professional development programs, and
international cooperation can ensure the effective use of the project-based method in Uzbek
schools.
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