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Abstract. This article provides a scientific analysis of the methodology for

developing students'  creative  thinking based on subject  integration  in  technical

higher education institutions. The study examines the theoretical foundations of the

integrative approach, scientific views on the formation of creative thinking, and the

effectiveness of modern pedagogical technologies. It also highlights the role of the

educational  process  organized  on  the  basis  of  interdisciplinary  integration  in

developing students' independent thinking, problem analysis skills, and the ability

to  generate  innovative  solutions.  The  obtained  results  indicate  that  subject

integration is an important pedagogical factor in developing students' creative and

professional competencies.
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Introduction. Today, the reforms being implemented in the higher education

system  require  the  organization  of  the  educational  process  based  on  modern

approaches, as well as the development of future specialists' independent thinking,

creative  approach,  and  innovative  activities.  In  particular,  training competitive,

highly qualified, and creatively thinking specialists in technical higher education

institutions  is  one  of  the  most  pressing  issues.  Therefore,  the  effective  use  of

subject integration in the educational process to develop students' creative thinking

abilities holds significant scientific and practical importance [1].
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In  modern  pedagogical  approaches,  subject  integration  is  regarded  as  an

important  tool  for  ensuring  organic  connections  between  different  disciplines,

mastering knowledge in a comprehensive manner, and forming students' analytical

and creative thinking skills [2]. The educational process organized on the basis of

an  integrative  approach  helps  students  connect  theoretical  knowledge  with

practical activities, independently solve problematic situations, and develop their

professional competencies [3].

When  specialized  subjects  in  technical  education  are  organized  in  an

interconnected  manner,  students  begin  to  perceive  complex  technological

processes as a holistic system. This has a positive impact on the development of

their  creative  thinking,  engineering  mindset,  and  innovative  approaches  [4].  In

particular, project-based learning, problem-based education, interactive methods,

and lessons integrated with digital technologies are effective tools for increasing

students' creative activity.

In scientific research, creative thinking is interpreted as one of the important

competencies of a modern specialist [5]. Although many scholars have studied the

pedagogical, psychological, and methodological aspects of creativity, the issue of

improving  the  methodology  for  developing  creative  thinking  through  subject

integration in technical higher education institutions remains a pressing scientific

problem.

The purpose of this study is to scientifically analyze the methodology of

developing students'  creative  thinking based on subject  integration  in  technical

higher  education  institutions  and  to  highlight  its  effective  pedagogical

mechanisms.  During the research,  the theoretical  foundations of  the integrative

approach,  methods  of  developing  creative  thinking,  and  the  effectiveness  of

innovative methods used in the educational process are analyzed.

Literature Review. The issue of developing students' creative thinking in the

modern education system is recognized as one of the important scientific directions

in pedagogy, psychology, and educational technologies. Particularly in technical
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higher  education  institutions,  forming  creative  competencies  based  on  subject

integration  is  a  key  factor  in  increasing  the  effectiveness  of  future  specialists'

professional training. Recent scientific studies have widely discussed the positive

impact  of  the  integrative  approach  on  the  quality  of  education,  students'

independent thinking, and innovative activities.

The theoretical foundations of the concept of creativity are reflected in the

research  of  scholars  such  as  Guilford,  Torrance,  and  Gardner.  Guilford  linked

creative thinking with divergent thinking and described it  as the ability to find

unconventional solutions to problems  [6]. Torrance identified fluency, flexibility,

and originality of  thought  as  the main indicators  of  creativity  [7].  In Gardner's

theory of multiple intelligences, creativity is interpreted as an individual’s ability

manifested in various spheres of activity [8].

Studies on subject integration emphasize that the integrative approach serves

to enable students to master knowledge systematically and connect it with practical

activities.  Researchers  such  as  Jacobs,  Drake,  and  Beane  have  noted  that  an

integrated education model develops students' analytical and creative thinking by

strengthening connections between different subjects  [9],  [10],  [15].  According to

them,  in  an  integrative  educational  process,  students  acquire  skills  to  solve

complex problems using a comprehensive approach.

A  number  of  international  studies  have  been  conducted  on  developing

creative thinking in technical education. In the works of Robinson and Sternberg, it

is emphasized that the creative potential of technical specialists is one of the main

factors of competitiveness in an innovative economy [11], [12]. The authors believe

that  project-based  learning,  creating  problem  situations,  and  interdisciplinary

integration in  technical  education yield effective results  in  developing students'

creative thinking [13].

Furthermore, in the modern STEM education concept, teaching based on the

integration of science, technology, engineering, and mathematics is considered an

important tool for developing creative and critical thinking  [4], [14]. International
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experience shows that  the STEM approach is valuable for  developing students'

skills  in  solving  practical  problems,  generating  innovative  ideas,  and  working

collaboratively.

The analysis  of  scientific  views of  local  and foreign scholars  shows that

subject  integration  in  technical  higher  education  institutions  is  an  important

pedagogical factor in improving future specialists' professional competencies. At

the  same  time,  there  is  a  need  to  further  deepen  scientific  research  on  the

methodology  of  developing  creative  thinking,  the  practical  effectiveness  of

integrative technologies, and their application in technical education.

Research Methodology. This study is aimed at scientifically analyzing the

methodology for developing students' creative thinking through subject integration

in technical higher education institutions. The methodological basis of the research

consists of the integrative approach, competency-based education, and theories of

creative  pedagogy  [1],[3].  During  the  study,  the  impact  of  interdisciplinary

integration  on students'  independent  thinking,  analytical  approach,  and creative

activity was analyzed from a scientific-theoretical perspective. Additionally, the

pedagogical possibilities of project-based learning, problem-based education, and

interactive  methods  in  developing  creative  thinking  within  technical  education

were  examined.  Based  on  the  obtained  scientific  views,  the  importance  of

education  based  on  subject  integration  in  developing  students'  professional

competencies was highlighted.

Analysis  and  Results.  During  the  research,  the  role  of  the  educational

process organized on the basis of subject integration in technical higher education

institutions in developing students'  creative thinking was scientifically analyzed.

The analyses showed that classes organized on the basis of an integrative approach

direct students not to be limited to one subject but to apply knowledge gained from

different  disciplines  in  an  interconnected  manner  [2].  This  contributes  to  the

formation of a systemic approach and creative thinking in their cognition.
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In lessons organized through subject integration, students develop skills in

independently analyzing problematic  situations,  generating alternative solutions,

and making practical decisions. In particular,  the use of project-based learning,

problem-solving tasks, and interactive methods increases students' creative activity

and motivates them toward independent research.

The  analyses  revealed  that  an  integrative  learning  environment  ensures

greater  student  engagement  in  the  educational  process.  Tasks  given  based  on

interdisciplinary  connections  direct  students  not  only  to  master  theoretical

knowledge but also to apply it in practice. This process develops their analytical

thinking, ability to see problems holistically, and creative approach.

It  was  also  observed  that  integrated  educational  technologies  strengthen

students'  collaborative working skills.  Through group projects and collaborative

tasks, students acquire skills  in exchanging ideas, substantiating their positions,

and developing joint solutions.

According  to  the  analysis  of  scientific  sources,  the  educational  process

organized on the basis of subject integration increases students' cognitive activity

compared  to  traditional  teaching  methods  and  activates  the  creative  thinking

process.  This  enables  the  effective  implementation  of  a  competency-based

approach in technical education.

Based on the conducted analyses, the following conclusions were reached:

-  Subject  integration  is  an  important  pedagogical  tool  for  developing

students' creative thinking;

-  The  integrative  approach  forms  students'  independent  and  analytical

thinking skills;

-  Problem-based  and  project-based  learning  enhances  students'  creative

activity;

-  Classes  organized  on  the  basis  of  interdisciplinary  connections  help

students master knowledge systematically;
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-  Integrated  educational  technologies  are  effective  in  developing

professional competencies.

The  educational  process  organized  on the  basis  of  subject  integration  in

technical  higher  education  institutions  plays  a  significant  role  in  developing

students'  creative  thinking,  strengthening  their  professional  preparation,  and

forming specialists who meet modern educational requirements.

Conclusion  and  Recommendations.  According to  the  research  results,  it

was  determined  that  the  educational  process  organized on the  basis  of  subject

integration  in  technical  higher  education  institutions  has  important  pedagogical

significance in  developing students'  creative thinking.  Classes organized on the

basis of interdisciplinary connections form students'  systemic thinking,  problem

analysis  skills,  and  independent  decision-making  abilities.  The  integrative

approach expands students'  opportunities to connect theoretical  knowledge with

practice and contributes to the development of their professional competencies [11].

Furthermore, during the study, it was observed that the use of project-based

learning,  problem-based  education,  and  interactive  methods  increases  students'

creative  activity  and  enhances  their  interest  in  the  learning  process.  The
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educational environment created through subject integration has a positive impact

on developing students' independent research, teamwork, and innovative thinking

skills.

To increase  the  effectiveness  of  teaching based on subject  integration  in

technical higher education institutions, it is advisable to revise curricula based on

interdisciplinary connections and widely introduce educational and methodological

materials corresponding to the integrative approach. In addition, it is necessary to

regularly use project-based learning and problem-based education technologies in

the teaching process and to improve the system of professional development for

professors and teachers in the field of integrative pedagogical competencies.
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