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Abstract: This article analyzes the role and practical significance of an innovative
approach in the process of developing students' design and construction competence. In
today's era of rapid technological progress, educational processes require the effective use
of modern methods and tools. Based on this, the article highlights the didactic foundations
of developing students' design and construction activities using innovative technologies, the
possibilities of applying advanced pedagogical technologies, and digital resources.
Additionally, the study examines educational software tools, innovative methods, and their
effectiveness in fostering students' creative and problem-solving thinking abilities. The
research results contribute to enhancing the efficiency of training competitive specialists in
the field of education.
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AHHOTANUA: B OanHOl cmamve ananu3upyemcs poiv U Npakmuyeckoe 3HaueHue
UHHOBAUUOHHO20 1nooxooa 6 npoyecce paseumusl npoeKMHO-KOHCWlpmeopCKOZZ
KomnemerHmHocmu cmyOeHmoe. B COBPEMEHHBIX YCI0BUAX CmpemumellbHoco
MexXHONI02UYeCcKo20 npozpecca obpazoeamelvHvle npoyeccbl mpebdyrom d¢dexmusnoco
UCNOIb30B8AHUA COBPEMEHHBLX Memooos u UHCMPYMEHNO8. B cea3u ¢ smum 6 cmamve
paccmampuearomcs ouoaxkmuyeckue O0CHO6bl paseumusi I’lpO@Kn’lHO-KOHcmpmeopCKOﬁ
oesamenbHoCmu cmydeumoe HA OCHO6€ UHHOBAUUOHHbBIX m€XHOﬂ02uﬁ, BO3MOIHCHOCMU
NpUMeHeHUsl NepPedosblX Nedd202udecKux mexnHoio2uil u yugposvlx pecypcos. Kpome moeo,
usydaromcsa npocpammusle 06pa306ame/szble cpedcmea, UHHOBAYUOHHbLE Memoowvl U Ux
3qbgbe;<mueﬂocmb, cnoco6cm6y}0mue passumuro meopieckoco u I’lpO6Jl€MH020 MbBIULIEHUA
cmydeﬂmoe. Pe3yﬂbmambl UCCne008aHus HAaAnpaenlenHsvl Ha noeblUieHue 3d)gbel<mu6Hocmu
Nn0020MOBKU KOHKYPEHMOCNOCOOHBIX KAOPO8 8 cihepe 0Opa3o6anusl.

KiroueBble ¢JI0Ba:  UHHOBAYUOHHBIL  NOOX0O0, NPOEKMHO-KOHCMPYKMOPCKAs
KomMnemeHmHocms, neoazo2uvecKue mexHoJjliocuu, uuqbpoebze pecypcol, npocpadmMmHsle
06pa306amejszble cpedcmea, meopuyecKoe molutlieHue.

Annotatsiya:  Ushbu magolada talabalarining  loyihalash-konstruktorlik
kompetentligini rivojlantirish jarayonida innovatsion yondashuvning o‘rni va amaliy
ahamiyati tahlil gilinadi. Bugungi kunda texnologik taraqqiyotning jadal vivojlanishi ta’lim
jarayonlarida zamonaviy metod va vositalardan samarali foydalanishni talab etmoqda.
Shundan kelib chigib, magolada innovatsion texnologiyalar asosida talabalarning
loyihalash va konstruktorlik faoliyatini rivojlantirishning didaktik asoslari, ilg ‘or pedagogik
texnologiyalar hamda ragamli resurslardan foydalanish imkoniyatlari yoritib berilgan.
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Shuningdek, talabalarning ijodiy va muammoli fikrlash qobiliyatlarini rivojlantirishga
xizmat giluvchi dasturiy ta’lim vositalari, innovatsion metodlar va ularning samaradorligi
tajribalar asosida o ‘rganiladi. Tadgiqot natijalari ta’lim sohasida raqobatbardosh kadrlar
tayyorlash jarayonining samaradorligini oshirishga xizmat giladi.

Kalit so‘zlar: innovatsion yondashuv, loyihalash-konstruktorlik kompetentligi,
pedagogik texnologiyalar, raqamli resurslar, dasturiy ta’lim vositalari, ijodiy fikrlash.

Introduction. The rapid pace of technological advancement today requires the
implementation of new approaches and methods in the educational process. This is
particularly important in engineering and technical fields, where shaping and developing
students' design and construction competence holds significant value. This competence not
only allows students to acquire theoretical knowledge but also enables them to develop
practical skills for its application.

Innovative approach refers to the application of new methods and technologies in the
educational process.

Development of design and construction competence is the process of enhancing
students' abilities in engineering design, project development, and construction activities.

In the modern education system, digital technologies, STEAM education, and the
development of creative and problem-solving thinking play a central role. Innovative
approaches play a crucial role in developing students' knowledge and skills by integrating
modern technologies, advanced pedagogical methods, and digital resources into the
educational process. Specifically, the use of software tools, virtual laboratories, and
simulations in design and construction activities helps improve educational efficiency.
Additionally, the development of creative and problem-solving thinking, independent
decision-making, and the creation of innovative solutions are integral parts of this approach.

This article analyzes the role and practical significance of the innovative approach in
the development of students' design and construction competence. It also examines the
potential use of modern technologies in the educational process, the effectiveness of
advanced pedagogical methods, and their importance in students' professional preparation.
The article concludes with recommendations aimed at improving the quality of education
and enhancing the process of preparing competitive specialists.

Literature analysis. The development of students' design and construction
competence is one of the current key areas in modern education, and many studies are being
conducted in this field. An analysis of the literature indicates that the application of an
innovative approach in shaping design and construction competence contributes to
improving the effectiveness of the educational process. Research on the development of
design and construction activities in modern education primarily focuses on innovative
pedagogical technologies, digital educational resources, virtual and interactive
environments, as well as problem-based and creative approaches. For instance, Vygotsky
emphasized the importance of an activity-based approach in the educational process, while
Piaget analyzed key factors in shaping students' constructive thinking.



“O“ZBEKISTONDA UCHINCHI RENESSANS: INSON, FAN VA IQTISODIYOTNING
YANGI UFQLARI”
mavzusidagi respublika ilmiy-amaliy online konferensiyasi

10-Iyun, 2026-yil

In recent years, studies on the application of innovative educational technologies
(Siemens; Anderson & Shattuck) have considered digital technologies and distance learning
tools as important factors in improving educational effectiveness. In particular, methods for
organizing practical exercises using educational software tools and virtual laboratories have
been widely researched. The effectiveness of involving students in design and construction
activities based on the STEAM approach (Science, Technology, Engineering, Arts,
Mathematics) has been proven in several studies (Bybee). Furthermore, it has been
identified that problem-based learning and research-based teaching methods (Problem-
Based Learning — PBL) help develop students' competence in independently identifying and
solving problems (Hmelo-Silver).

Foreign research shows that robotics and 3D modeling tools have produced effective
results in developing students' design and construction activities (Papert; Resnick). These
technologies allow students to strengthen their knowledge not only theoretically but also
practically.

In local research, it has been noted that improving the educational process through
innovative approaches is of significant importance. In particular, several practical studies
are being conducted in the education system of Uzbekistan on developing student
competence through digital technologies and distance learning platforms. The above studies
demonstrate that to develop students' design and construction competence based on
innovative approaches, the following aspects need to be emphasized:

- The use of innovative pedagogical technologies (digital educational platforms,
virtual laboratories, 3D modeling);

- The development of creative and problem-solving thinking (problem-based
learning, research-based teaching);

- The application of STEAM and robotics technologies in the educational process.

Effectively implementing these factors into the educational process will expand the
opportunities for developing students' design and construction competence and help
strengthen their practical skills.

Materials and Methods. Various methods were used to identify the role and
practical significance of the innovative approach in developing students' design and
construction competence. These methods allow for assessing the effectiveness of the
educational process, determining the impact of innovative approaches, and studying their
influence on students' knowledge, skills, and creative thinking.

1. Theoretical Methods:

o Literature Analysis — studying innovative pedagogical technologies, advanced
research on developing design and construction competence, and foreign experiences.

o Comparative Analysis — comparing traditional and innovative approaches to
determine their effectiveness.

o Modeling — developing a theoretical model of the process of developing design
and construction competence.

2. Empirical Methods:



“O“ZBEKISTONDA UCHINCHI RENESSANS: INSON, FAN VA IQTISODIYOTNING
YANGI UFQLARI”
mavzusidagi respublika ilmiy-amaliy online konferensiyasi

10-Iyun, 2026-yil

o Pedagogical Experiment — testing innovative approaches and evaluating their
results in the educational process.

o Surveys and Interviews — assessing the effectiveness of innovative methods
through surveys conducted with students, teachers, and specialists.

o Observation — analyzing student activity in design and construction exercises and
identifying the impact of innovative methods.

3. Experimental Methods:

o Experiment — applying innovative approaches to a student group and comparing
the results with a group taught using traditional methods.

o Diagnostics and Test Trials — developing special tests and tasks to assess design
and construction competence.

o Mathematical-Statistical Analysis — analyzing experimental data using statistical
methods and determining the reliability of the results.

Using these methods, the impact of innovative approaches on students' competence is
determined, and practical recommendations are developed.

Results. The use of innovative approaches has a positive impact on the development
of students' design and construction competence. The introduction of advanced pedagogical
technologies, project-based activities, and digital resources into the educational process has
led to improvements in students' knowledge, skills, and competencies.

1. Theoretical Results:

o The role of innovative approaches in developing design and construction
competence is scientifically grounded.

o The influence of innovative pedagogical technologies on students' engineering
skills is analyzed.

o The effectiveness of modern educational methods based on the competence
approach is determined.

o The fundamental principles of innovative approaches in engineering education are
developed.

o The advantages of STEAM, digital technologies, and problem-based learning
(PBL) approaches are substantiated.

o Strategies for applying innovative technologies such as 3D modeling, simulations,
and virtual laboratories are developed.

2. Practical Results:

o Methodological recommendations for developing design and construction
competence based on innovative approaches are provided.

o Methods for increasing student participation in practical exercises are identified.

o Mechanisms for integrating innovative technologies into educational programs in
the fields of design and construction are developed.

o Students' creative and critical thinking abilities are enhanced.

o Tasks focused on solving real engineering problems are developed for students.
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o Teaching methods based on project-based learning are used to encourage students
to work independently.

3. Pedagogical Results:

o The effectiveness of developing design and construction competence is evaluated.

o The impact of innovative teaching methods on student outcomes is analyzed.

o The results of the experimental group are compared with those of the group taught
using traditional methods.

o The effectiveness of teaching based on digital technologies and innovative
methods is increased.

o The experience of creating engineering projects using digital tools is enhanced.

o The potential for developing design and construction competence through distance
and hybrid learning models is studied.

4. Innovative Results:

o Directions for implementing advanced technologies and innovative methods in
developing design and construction competence are identified.

o Methods for developing students' constructive thinking through 3D modeling and
simulations are proposed.

o Opportunities for improving the design process using artificial intelligence (Al)
and loT technologies are explored.

o Recommendations are developed for introducing innovative engineering
laboratories in educational institutions.

o Opportunities for students to create startup projects by engaging in practical
projects are provided.

o Collaboration platforms for developing engineering projects using digital
technologies are established.

As a result of this article, scientific, practical, and methodological recommendations
for developing students' design and construction competence based on innovative
approaches are provided. Additionally, the effectiveness of modern technologies and
advanced pedagogical approaches in the educational process is analyzed, and strategies for
implementing innovative educational models are proposed.

Discussion. The development of students' design and construction competence is one
of the critical issues in modern engineering education. Today, innovative approaches play a
crucial role in shaping and enhancing this competence.

1. The Importance of Innovative Approaches:
Traditional teaching methods are more theory-based, while innovative technologies and
interactive teaching methods help direct students towards practical activities. Modern
methods such as 3D modeling, digital simulations, virtual laboratories, and problem-based
learning contribute to the development of students' skills in solving technical problems,
creative thinking, and creating independent projects.

2. Practical Significance:
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o Understanding engineering design and construction processes: Students have
the opportunity to reinforce their knowledge through working on real projects.

o Analysis and problem-solving: Innovative approaches enable students to
independently analyze engineering problems and find creative solutions.

o Integration with production and industry: Modern teaching methods help
students adapt to real production environments.

3. Discussion and Recommendations: To effectively implement innovative
approaches, the following factors are crucial:

Integrating modern technologies into educational programs.

Encouraging student participation in practical projects and startups.

Utilizing digital technologies and artificial intelligence in engineering education.
Developing a hybrid learning system for teaching design and construction
processes.

Conclusion: Innovative approaches serve not only to deepen students' theoretical
knowledge but also to enhance their readiness to work independently in practical
engineering activities. This enables a more efficient process of preparing modern engineers
and technical specialists.

Findings: The research results show that innovative approaches play a significant
role in developing students' design and construction competence. The use of modern
technologies, advanced pedagogical methods, and digital resources strengthens students'
theoretical knowledge and develops their practical skills.
The implementation of innovative approaches led to the following results:

« Increased student activity in project and construction activities, with enhanced
problem-solving and creative thinking abilities.

« Confirmed effectiveness of using digital technologies and software-based
educational tools, improving the quality of the learning process.

« Experimental research results indicate that students taught using innovative
methods achieved better results compared to those taught using traditional methods.

Practical Recommendations:

« Widely implement innovative pedagogical technologies in the educational process,
such as project-based learning, problem-based learning, and research-based approaches.

« Develop the use of digital resources such as 3D modeling, virtual laboratories, and
interactive platforms to enhance student competence.

« Promote students' creative and problem-solving thinking by developing their skills
in independent project and construction work.

« Integrate research findings into teaching practices by developing methodological
guides for instructors and adapting them to the educational process.

In conclusion, the effective implementation of innovative approaches in the
educational process helps improve students' professional preparedness, supports their
independent creative activities, and contributes to the preparation of competitive specialists
in the modern labor market.
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