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Abstract: The article substantiates the pedagogical potential of TRIZ (TIPS–Theory of Inventive Problem Solving) as 
a universal methodology for developing preschoolers’ cognitive abilities through structured work with contradictions, 
resources, systems thinking, and imaginative transformation. The study modernizes classical TRIZ-based didactic games 
by integrating contemporary educational technologies, including AI-assisted teacher planning within ethical boundaries, 
learning analytics for formative monitoring, augmented reality (AR) for visualizing systems and functions, and digital sto-
rytelling tools to support children’s creative expression. The proposed model is grounded in developmentally appropriate 
practice, equitable access, and child well-being, including screen-time hygiene, and aligns with national priorities for the 
modernization of preschool education. The article presents an applied toolkit of TRIZ-guided activities and a set of meth-
odological recommendations for educators, methodologists, and administrators.

Key words: TRIZ; TIPS; preschool education; cognitive development; systems thinking; contradictions; inquiry-based 
learning; educational games; learning analytics; augmented reality; digital storytelling; AI in education.
Annotatsiya: Maqolada TRIZ (TIPS – Ixtirochilik masalalarini yechish nazariyasi) metodologiyasining maktabgacha yosh-
dagi bolalarning kognitiv qobiliyatlarini rivojlantirishdagi pedagogik salohiyati ilmiy jihatdan asoslab berilgan. Tadqiqotda 
qarama-qarshiliklar bilan ishlash, resurslarni aniqlash, tizimli fikrlash va tasavvuriy transformatsiyaga asoslangan klassik 
TRIZ-didaktik o‘yinlar zamonaviy ta’lim texnologiyalari bilan boyitilgan. Jumladan, etik me’yorlarga asoslangan o‘qituv
chilar uchun sun’iy intellekt yordamida rejalashtirish, formatif monitoring uchun learning analytics, tizim va funksiyalarni 
vizualizatsiya qilishda kengaytirilgan reallik (AR), hamda bolalarning ijodiy faoliyatini qo‘llab-quvvatlovchi raqamli hiko
yalash vositalari taklif etiladi. Taklif etilgan model rivojlanishga mos pedagogik yondashuv, teng imkoniyatlar va bolaning 
farovonligi, jumladan ekran vaqti gigiyenasiga asoslanadi hamda maktabgacha ta’limni modernizatsiya qilish bo‘yicha 
milliy ustuvor yo‘nalishlarga mos keladi. Maqolada TRIZ asosidagi mashg‘ulotlar majmuasi va pedagoglar, metodistlar 
hamda boshqaruv xodimlari uchun amaliy-metodik tavsiyalar keltirilgan.

Kalit so‘zlar: TRIZ; TIPS; maktabgacha ta’lim; kognitiv rivojlanish; tizimli fikrlash; qarama-qarshiliklar; izlanishga aso-
slangan ta’lim; didaktik o‘yinlar; learning analytics; kengaytirilgan reallik; raqamli hikoyalash; ta’limda sun’iy intellekt.
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Аннотация: В статье научно обоснован педагогический потенциал методологии ТРИЗ (TIPS – теория решения 
изобретательских задач) как универсального средства развития когнитивных способностей детей дошкольного 
возраста. Исследование направлено на обновление классических дидактических игр на основе ТРИЗ посред-
ством интеграции современных образовательных технологий, включая этически ориентированное планирование 
деятельности педагога с использованием искусственного интеллекта, learning analytics для формативного мони-
торинга, технологии дополненной реальности (AR) для визуализации систем и функций, а также цифровые сред-
ства сторителлинга, способствующие развитию творческого самовыражения детей. Предлагаемая модель осно-
вана на принципах возрастной адекватности, равного доступа и обеспечения благополучия ребёнка, включая 
соблюдение гигиены экранного времени, и соответствует национальным приоритетам модернизации системы 
дошкольного образования. В статье представлен прикладной инструментарий TRIZ-ориентированных заданий и 
методические рекомендации для педагогов, методистов и администраторов.

Ключевые слова: ТРИЗ; TIPS; дошкольное образование; когнитивное развитие; системное мышление; противо-
речия; исследовательское обучение; дидактические игры; learning analytics; дополненная реальность; цифровой 
сторителлинг; искусственный интеллект в образовании.

INTRODUCTION
Modern preschool education increasingly aims not only to transmit knowledge but also to cultivate thinking 

tools: the ability to compare, classify, infer, anticipate consequences, and generate alternatives. In the Republic 
of Uzbekistan, preschool development strategies through 2030 emphasize quality, accessibility, modernization, 
and professional capacity building, thereby creating a favorable policy framework for methodological innova-
tion.

TRIZ (in English, often presented as TIPS) offers a coherent logic for nurturing thinking. Within this 
approach, children learn to (a) identify a problem situation, (b) detect contradictions, (c) search for resources, 
(d) construct and evaluate solutions, and (e) reflect on the effectiveness of the chosen strategy. Today, the 
relevance of TRIZ is further increasing because preschool education is increasingly supported by digital tools; 
however, digitalization must remain human-centered, safe, and pedagogically justified. Global guidance on 
generative AI emphasizes the need for ethical regulation, privacy protection, and age-appropriate use, posi-
tioning AI as an assistive instrument rather than a replacement for human teaching.

LITERATURE REVIEW
An analysis of scholarly and methodological sources on developing preschoolers’ cognitive abilities through 

TRIZ (TIPS) reveals a shared conclusion across contemporary research and policy documents: the educational 
impact of technology depends less on “digitalization itself” and more on purposeful didactic design, develop-
mental appropriateness, the mediating role of the teacher, and the safety of the learning environment.

1.	 TRIZ (TIPS) as a methodology for developing preschool thinking. In pedagogical adaptations of TRIZ 
for early childhood education, TRIZ is interpreted not as a set of isolated techniques but as a coherent 
logic of thinking actions. These actions include identifying a problem situation, searching for resources, 
working with contradictions, imagining an Ideal Final Result (IFR), and viewing objects through systems 
thinking (system–subsystem–supersystem). This methodological framework supports the transition from 
spontaneous trial-and-error behavior to structured solution generation, which is directly associated with 
key cognitive outcomes in preschool age, such as comparison, classification, causal reasoning, flexibility, 
and creative initiative.

2.	 Current trends in educational technologies for early childhood education. The reviewed literature on 
digital transformation in education increasingly prioritizes technologies that strengthen:

•	 personalization and formative assessment (e.g., observation-based monitoring and basic learning 
analytics);

•	 the role of the child as a creator (digital storytelling, making, and modeling) rather than a passive consumer 
of content;

•	 the “visibility of thinking” through visualization tools that help children externalize relationships, functions, 
and alternative solutions.

In this context, OECD publications emphasize how technological and societal changes reshape compe-
tency demands and underscore the importance of evidence-informed pedagogical decisions and the stra-
tegic implementation of innovation.
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3.	 Generative AI and methodological guidance of the process (the teacher’s role). Recent interna-
tional guidance stresses that generative AI is most appropriate in early education as an instrument for 
professional teacher support–such as lesson design, differentiation, generating multiple task variants, and 
preparing prompts that guide children toward identifying resources and contradictions–rather than as a 
replacement for teacher–child interaction. UNESCO frameworks highlight ethical requirements, including 
transparency, privacy protection, age sensitivity, and human-centered governance. For the present study, 
this implies that “methodological guidance” includes clear rules defining the scope of AI assistance (plan-
ning and teacher preparation), quality control of generated materials, and safeguards for child protection 
and data privacy.

4.	 AR and interactive media as “cognitive amplifiers” in preschool learning. Contemporary studies on 
augmented reality (AR) and interactive tools indicate their potential to make abstract relations–such as 
properties, functions, categories, and system relationships–more concrete and manipulable for young chil-
dren. When these tools are teacher-mediated and developmentally designed, AR can enhance engage-
ment and support conceptual learning. Within a TRIZ-based approach, such tools can strengthen key 
cognitive operations, including “seeing the system,” identifying resources, comparing objects by multiple 
criteria, and testing alternative solutions in a safe exploratory format.

5.	 Developmental appropriateness, well-being, and digital safety. Position statements from NAEYC 
emphasize that technology use in early childhood education should be intentional, goal-oriented, inter-
active, and integrated with play and communication, without displacing movement, social interaction, or 
hands-on exploration. Health guidance from the World Health Organization similarly highlights the impor-
tance of limiting sedentary screen time for young children and prioritizing sleep, physical activity, and live 
interaction. In addition, UNICEF reports on childhood in the digital world underline the need for child-cen-
tered design, risk reduction, and the protection of children’s rights and well-being in digital contexts.

Summary of the review. Overall, the literature supports the conceptual position of the article: TRIZ (TIPS) 
functions as the methodological core of cognitive development, while modern educational technologies–such 
as AR visualization, digital storytelling, basic learning analytics, and AI-assisted teacher planning–serve as an 
instrumental layer. The effectiveness of this layer depends on strong methodological guidance, teacher compe-
tence, and strict adherence to developmental and safety principles.

RESEARCH METHODOLOGY
TRIZ large volumes of inventive solutions were analyzed to identify recurring patterns in system evolution, 

and in pedagogical interpretation these ideas are adapted to the development of children’s thinking. Within this 
framework, systems thinking enables any object or phenomenon to be examined as an interconnected system 
with elements, functions, and relationships. The resource approach encourages the child to search for “what can 
help” within a given situation, including materials, properties, the environment, time, and other people. Working 
with contradictions helps children understand that an effective solution often resolves opposing requirements 
rather than choosing only one side. The concept of the Ideal Final Result (IFR) guides children to imagine the 
best possible outcome and then move from imaginative representation to feasible steps. Heuristic reasoning 
supports structured thinking processes, emphasizing purposeful cognitive actions instead of random guessing. 
In the preschool context, TRIZ becomes most effective when embedded in play, dialogue, and exploration–
forms that preserve children’s intrinsic motivation and support natural cognitive engagement.

To meaningfully update TRIZ-based preschool practice, it is essential to select educational technologies 
that extend children’s thinking rather than distract them. Contemporary pedagogical research highlights several 
directions as particularly valuable. AI-supported teaching, when used for adults rather than as a “shortcut” for 
children, allows educators to draft scenarios, differentiate tasks, prepare questions that guide children toward 
identifying contradictions and resources, and create variations of the same game for different developmental 
levels. International guidance consistently emphasizes human-centered use, privacy protection, transparency, 
and responsible age limits. Learning analytics for formative monitoring, such as digital observation checklists, 
simple dashboards, and evidence-based reflection tools, support teachers in identifying growth in comparison, 
classification, flexibility, persistence, and initiative. OECD materials underscore how data-informed and AI-sup-
ported tools can enhance pedagogical decision-making and personalization when applied responsibly.

Augmented reality (AR) and immersive visualization technologies are increasingly used in early childhood 
edutainment to enhance engagement and make abstract relations visible, including system–subsystem–super-
system structures, functions, and hidden properties. Research on AR-based preschool applications reports 
positive user perceptions and potential learning benefits when design is developmentally appropriate and 
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teacher-mediated. Within a TRIZ-based approach, such tools strengthen key cognitive operations, including 
“seeing the system,” identifying available resources, comparing objects by multiple criteria, and testing alterna-
tive solutions in a safe exploratory format. Digital storytelling and the “child as creator” approach further support 
cognitive development by enabling children to externalize their thinking through short animations, stop-motion 
sequences, voice recordings, and interactive storyboards. These tools allow children to test “what-if” alterna-
tives and revisit proposed solutions, aligning with TRIZ logic in which a story becomes a laboratory for working 
with contradictions and resources.

At the same time, safety and well-being remain central methodological considerations. International early 
childhood organizations emphasize the intentional, goal-driven use of interactive media within developmentally 
appropriate practice. Health guidance for children under 5 years of age highlights the importance of limiting 
sedentary screen time and prioritizing sleep, movement, and live interaction. Accordingly, the integration of 
TRIZ and technology should follow the principle of short, purposeful, active, and co-played engagement rather 
than passive viewing. Recent global discussions on children’s digital rights further stress that children should 
benefit from digital opportunities while being protected from risks, underscoring the importance of safe design 
and comprehensive digital literacy ecosystems.

The methodological model for TRIZ-based cognitive development in a digital preschool environment is 
grounded in several core principles. Developmental appropriateness ensures that tools support play, speech, 
imagination, and sensorimotor experience. Human-centered digitalization positions technology as a support 
for teacher decision-making rather than a replacement for interpersonal interaction. Equity and accessibility 
allow tasks to be implemented with low-technology alternatives when necessary. Formative monitoring focuses 
on observing thinking actions rather than solely evaluating “right answers.” Well-being and safety principles 
emphasize screen-time hygiene, privacy protection, and child safeguarding. The model is implemented through 
sequential stages, beginning with a diagnostic stage based on baseline observation of classification, verbal 
reasoning, flexibility, and initiative. The design stage involves selecting TRIZ tools–such as resources, contra-
dictions, IFR, and the system operator–and aligning them with appropriate technologies, including AR cards, 
audio recorders, and digital storyboards. The implementation stage is organized around short cycles of “problem 
→ alternatives → evaluation → reflection,” followed by a reflection stage in which teachers and children jointly 
summarize what was helpful, what was difficult, and what strategies can be tried next.

Updated TRIZ-based games and exercises illustrate the practical application of this methodological model. 
In the activity “The Mansion” (Little House), the goal is to develop analytical thinking, comparison, generaliza-
tion, and systems vision by identifying common features and moving toward a supersystem. Classic materials 
include picture cards and a shared space, while optional technological extensions involve AR overlays that 
reveal hidden properties and interactive boards or tablet collages for regrouping objects by different criteria. 
TRIZ-focused guidance begins with identifying subsystem similarities and progresses toward functional and 
supersystem-level grouping. Formative assessment markers include the number of criteria used, flexibility 
of regrouping, and the quality of explanations. In the activity “Masha the Scatterbrain,” the focus is on atten-
tion, logical thinking, and resource-based problem solving. Children explore functional substitution through 
scenarios in which an item is missing, supported by voice notes, ethical teacher-only AI planning for scenario 
generation, and visual resource maps. IFR prompts encourage imagining self-functioning solutions, while 
contradiction-based tasks guide children to resolve opposing requirements through separation in space or 
time. In “Little Red Riding Hood,” transformation thinking and imaginative design are developed through tasks 
that require children to redesign characters based on object properties. Technology-enhanced formats include 
stop-motion mini-animations and digital storyboards, complemented by educational components that foster 
emotional regulation and empathy through reflective questioning.

ANALYSIS AND RESULTS
The expected cognitive outcomes of implementing TRIZ-based activities in a technology-enhanced 

preschool learning environment include a noticeable growth in children’s classification and comparison skills, 
which are reflected in their ability to group objects according to multiple criteria and to shift flexibly between 
different bases for comparison. Alongside this, improvements in verbal reasoning are observed, as children 
increasingly articulate why a particular solution works, justify their choices, and explain causal relationships in 
an age-appropriate manner. The approach also contributes to increased cognitive flexibility, manifested in the 
recognition that more than one valid solution or strategy may exist for the same problem situation. In addition, 
the development of initiative and productive persistence becomes evident, as children demonstrate a greater 
willingness to propose ideas independently, test alternatives, and continue problem-solving efforts despite 
initial difficulty.
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The quality of these outcomes depends on several interrelated conditions of implementation. A central 
factor is the professional competence of the teacher in both TRIZ logic and the pedagogy of play, which 
enables the educator to guide children’s thinking without suppressing initiative or creativity. Effective practice 
also requires that digital components be used in short, active episodes that are meaningfully integrated into 
movement-based and hands-on exploration, rather than functioning as isolated or passive activities. Ethical 
and secure digital practices are essential, including respect for privacy, the use of minimal and non-sensitive 
data, and consistent adult mediation during technology use. Furthermore, alignment with established health 
recommendations regarding sedentary screen time ensures that cognitive development is supported without 
compromising children’s physical well-being, thereby maintaining a balanced and developmentally appropriate 
learning environment.

CONCLUSION AND RECOMMENDATIONS
TRIZ (TIPS) in preschool education functions as a “thinking scaffold” that helps children move from spon-

taneous guessing to the structured exploration of alternatives. When enriched with modern educational tech-
nologies–such as AI-assisted teacher planning, formative learning analytics, AR visualization, and digital story-
telling–TRIZ-based practice can become more differentiated, observable, and engaging. However, its pedagog-
ical value emerges only when technology is used in a developmentally appropriate, safe, and human-centered 
manner. This integrated approach supports the formation of a coherent and scientifically grounded worldview 
in children and creates a “success situation” in which one child’s solution becomes a stimulus for the cognitive 
development and reflective thinking of others.
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