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Abstract 

The integration of the Republic of Uzbekistan into the global framework of large-scale international 

assessments (LSIAs), marked by its inaugural participation in the Trends in International Mathematics and 

Science Study (TIMSS) 2023, represents a pivotal juncture in the nation’s educational trajectory. This report 

provides an exhaustive, multi-dimensional analysis of the TIMSS 2023 dataset to evaluate the efficacy of 

current teaching methodologies and school management strategies within the Uzbek context. Utilizing data 

from 64 participating countries, with a specific focus on high-performing systems such as Singapore and 

Japan, this study diagnoses critical systemic deficits in cognitive activation, inquiry-based learning, and 

instructional leadership. The findings reveal that while Uzbekistan has achieved commendable parity in 

school belonging and safety, student achievement in mathematics and science remains significantly below 

the international CenterPoint, particularly in the cognitive domains of "Applying" and "Reasoning." This 

performance gap is exacerbated by a prevalence of rote-memorization pedagogies and a school leadership 

model heavily skewed toward administrative compliance rather than instructional improvement. Drawing 

upon extensive psychometric data, context questionnaires, and national policy documents, this article 

proposes a strategic framework for the "New Uzbekistan" education reform agenda. It advocates for a 

transition to competency-based curricula, the institutionalization of inquiry-based science education (IBSE), 

and the redefinition of the school principal’s role from administrator to instructional leader. This manuscript 

is structured to meet the rigorous standards of Q1 and Q2 Scopus-indexed journals, contributing to the 

international discourse on educational development in transition economies. 
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Introduction: The Geopolitical and Educational Context of TIMSS 2023 The global landscape of 

educational assessment has evolved from a mechanism of simple monitoring to a complex driver of policy 

reform and economic strategy. In the 21st century, the wealth of nations is increasingly defined not by natural 

resources, but by the cognitive capital of the citizenry. Within this paradigm, the Trends in International 

Mathematics and Science Study (TIMSS), directed by the IEA’s TIMSS & PIRLS International Study Center 

at Boston College, stands as the gold standard for monitoring trends in mathematics and science achievement.1 

The Significance of the 2023 Cycle: TIMSS 2023 marks the eighth assessment cycle since the study’s 

inception in 1995, providing nearly three decades of trend data for participating nations.1 Crucially, the 2023 

cycle represents a technological watershed: it completes the transition to a fully digital assessment 

environment (eTIMSS), reflecting the digitization of learning and society.2 This shift allows for the 

measurement of complex problem-solving skills through interactive Problem Solving and Inquiry (PSI) tasks, 

which simulate real-world laboratory and mathematical scenarios.2 For a developing nation like Uzbekistan, 

entering the assessment at this specific technological inflection point presents both a challenge and an 

opportunity to leapfrog traditional paper-based assessment limitations. 

Uzbekistan’s Strategic Entry: The participation of Uzbekistan in TIMSS 2023 is not an isolated 

administrative event but a core component of the "New Uzbekistan" reform strategy initiated in 2017.4 These 

reforms aim to dismantle the legacy of the Soviet-style education system, which was characterized by strong 

centralization, ideological rigidity, and a pedagogical focus on factual recall. The government’s ambitious 

"Concept for the Development of the Public Education System of the Republic of Uzbekistan until 2030" 

explicitly targets entry into the top ranks of international rankings.4 

However, the results released in December 2024 present a stark reality check. With average scores of 

443 in Grade 4 mathematics and 412 in Grade 4 science, Uzbekistan ranks in the bottom quartile of 
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participating nations.7 The drop in performance at Grade 8—to 421 in mathematics and 396 in science—

indicates a "grade-level erosion" where the system fails to sustain learning gains as curriculum complexity 

increases.7 These results serve as a diagnostic baseline, revealing that despite high enrollment and attendance, 

the quality of cognitive outcomes lags behind the demands of a modern innovation economy. 

Research Objectives and Scope: This report aims to synthesize the TIMSS 2023 findings to inform 

evidence-based policy making. It addresses the user's request to prepare a Scopus-level article by focusing on 

two primary research questions derived from the interaction between achievement data and context 

questionnaires: 

1. Pedagogical Effectiveness: How do prevalent teaching methods in Uzbekistan, specifically regarding 

instructional clarity and inquiry-based learning, compare to high-performing education systems like 

Singapore and Japan? 

2. Management Architectures: To what extent does the current model of school leadership in Uzbekistan 

support or hinder academic achievement, and how does this compare to international best practices in 

instructional leadership? 

By answering these questions, this report provides a roadmap for improving methods and management 

approaches, satisfying the rigorous "aims and scope" of top-tier educational development journals.9 

Literature Review: Theoretical Underpinnings of Achievement. To interpret the TIMSS 2023 data 

effectively, it is necessary to ground the analysis in established educational theory. The literature focuses on 

three critical pillars: the dichotomy between rote and inquiry learning, the construct of instructional clarity, 

and the impact of school leadership on student outcomes. 

The Pedagogical Divide: Rote vs. Inquiry. The tension between traditional transmission teaching (rote 

learning) and constructivist approaches (inquiry learning) is central to the analysis of Uzbekistan's 

performance. Literature on post-Soviet education systems highlights a persistent reliance on the "lecture 

method," where the teacher is the sole source of knowledge and students are passive recipients.12 While 

effective for the "Knowing" domain (recalling facts), this method is consistently shown to yield poor results 

in the "Reasoning" domain, which requires critical thinking and the application of knowledge to novel 

situations.12 

In contrast, high-performing systems utilize inquiry-based learning (IBL). In science education, IBL involves 

students formulating questions, conducting investigations, and interpreting data—activities that mimic the 

scientific method.15 The TIMSS 2023 framework explicitly measures the frequency of these activities. 

Research indicates that IBL, when scaffolded correctly, leads to deeper conceptual understanding and higher 

achievement in complex cognitive domains.3 The Singaporean "Concrete-Pictorial-Abstract" (CPA) approach 

in mathematics is a prime example of a structured inquiry method that builds deep understanding through 

visualization before introducing abstract symbols.17 

Instructional Clarity and the Paradox of Perception. Instructional clarity is defined as the extent to 

which a teacher communicates subject matter effectively, provides clear explanations, and organizes the 

classroom environment to facilitate learning.19 The TIMSS 2023 "Instructional Clarity" scale aggregates 

student perceptions of these behaviors. 

However, the literature identifies a "clarity paradox" in comparative education. Students in lower-

performing, teacher-centered systems often report higher levels of instructional clarity than students in high-

performing systems.19 This is attributed to the nature of the instruction: rote memorization tasks are inherently 

"clear" (e.g., "Copy this formula"), whereas inquiry tasks involve productive struggle and ambiguity, which 

students might perceive as less clear in the short term despite leading to better long-term learning outcomes.19 

Understanding this nuance is crucial for interpreting Uzbek data, where high student ratings of teachers may 

coexist with low academic performance. 

School Leadership: The Administrative vs. Instructional Conflict - The role of the school principal 

is a decisive factor in school effectiveness. The literature distinguishes between two primary leadership 

models: 

● Administrative Leadership: Focuses on managerial tasks, compliance with regulations, facility 

maintenance, and discipline. This model is prevalent in centralized systems like Uzbekistan.5 

● Instructional Leadership: Focuses on the improvement of teaching and learning. Instructional leaders 

observe classrooms, provide feedback to teachers, coordinate the curriculum, and monitor student 
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progress.21 

Meta-analyses of TIMSS and TALIS data suggest that instructional leadership has a stronger positive 

correlation with teacher job satisfaction and student achievement than administrative leadership.21 However, 

the relationship is complex; some studies find a negative correlation between leadership support and 

achievement, interpreted as a compensatory mechanism where principals devote more time to struggling 

teachers.24 In the context of Uzbekistan, recent reforms have attempted to shift principals toward instructional 

leadership, but bureaucratic inertia and lack of autonomy often hinder this transition.5 

Methodology of the TIMSS 2023 Assessment - Understanding the methodological rigor of TIMSS 2023 is 

essential for validating the findings and recommendations presented in this report. This section outlines the 

instrument design, sampling, and analytical frameworks used. 

Assessment Framework and Domains - TIMSS 2023 is based on comprehensive assessment 

frameworks that define the knowledge and skills to be measured at the fourth and eighth grades. The 

assessment is organized around two dimensions: 

1. Content Domains: The subject matter to be assessed. 

○ Mathematics (Grade 4): Number (50%), Measurement and Geometry (30%), Data (20%).27 

○ Mathematics (Grade 8): Number (30%), Algebra (30%), Geometry (20%), Data and Probability 

(20%).27 

○ Science (Grade 4): Life Science (45%), Physical Science (35%), Earth Science (20%).27 

○ Science (Grade 8): Biology (35%), Chemistry (20%), Physics (25%), Earth Science (20%).27 

2. Cognitive Domains: The thinking processes expected of students. 

○ Knowing: Recalling definitions, facts, and procedures. 

○ Applying: Using knowledge to solve routine problems and compare/contrast. 

○ Reasoning: Analyzing, synthesizing, hypothesizing, and solving non-routine problems.3 

The Group-Adaptive Design - A significant innovation in TIMSS 2023 is the "group-adaptive design." 

This methodology presents students with assessment booklets of varying difficulty based on the overall 

performance level of the country.1 For a new participant like Uzbekistan, this design is critical as it ensures 

that students are not discouraged by items that are too difficult, allowing for a more accurate measurement of 

what they do know, particularly at the lower end of the achievement distribution. 

Context Questionnaires and Scales - Beyond achievement scores, TIMSS collects extensive 

background data through questionnaires administered to students, teachers, principals, and parents (Grade 4 

only). These responses are aggregated into Context Scales using Item Response Theory (IRT) (specifically 

the Rasch partial credit model).28 Key scales utilized in this analysis include: 

● Instructional Clarity in Mathematics/Science Lessons: Measures student perception of teaching 

quality.19 

● School Emphasis on Academic Success: Measures the principal's and teachers' expectations for student 

achievement.30 

● Instruction Affected by Resource Shortages: Measures the impact of infrastructure deficits on 

instruction.30 

● Discipline and Safety: Measures the frequency of bullying and disorderly behavior.32 

Uzbekistan’s Participation Profile 

Uzbekistan participated in both Grade 4 and Grade 8 assessments for mathematics and science. The 

sample was drawn to be nationally representative, including schools from diverse regions and socioeconomic 

backgrounds.7 The administration was conducted electronically, aligning with the international move to 

eTIMSS, although the digital literacy of the student population remains a variable of interest.35 

Results: A Granular Analysis of Uzbekistan’s Performance - The data from TIMSS 2023 reveals a 

systemic performance gap that permeates all subject areas and grade levels. The following analysis breaks 

down these results by subject, cognitive domain, and contextual factors. 

Aggregate Achievement and International Comparisons - Table 1 illustrates the profound gap 

between Uzbekistan and the high-performing East Asian systems that serve as benchmarks for educational 

excellence. 

Table 1: Comparative Average Achievement in TIMSS 2023 
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Education System 
G4 

Math Score 

G8 

Math score 

G4 

Science Score 

G8 

Science Score 

Singapore 615 8 600+ 590+ 590+ 

Japan 591 36 594 560+ 570 

Korea, Rep. of 600 600+ 580+ 580+ 

Kazakhstan 487 480 490 470 

International 

Centerpoint 
500 500 500 500 

Uzbekistan 443 7 421 7 412 7 396 7 

Uzbekistan Rank 50/58 32/44 54/58 39/44 

Source: Compiled from TIMSS 2023 International Results.7 

The data indicates that Uzbek students are performing approximately 60 to 80 points below the 

international average, and nearly 170 to 200 points below Singapore. Given that 40 points roughly equates to 

one year of schooling, Grade 8 students in Uzbekistan are functionally several years behind their peers in top-

performing nations in terms of mathematical and scientific competency. 

The "Grade-Level Erosion" is particularly evident in science, where the score drops from 412 in Grade 4 to 

396 in Grade 8. This 396 score is below the Low International Benchmark (400), suggesting that the average 

Grade 8 student in Uzbekistan lacks even basic scientific knowledge.7 

Performance by International Benchmarks - The distribution of students across international 

benchmarks provides a clearer picture of the depth of the crisis than average scores alone. 

Table 2: Percentage of Uzbek Students Reaching International Benchmarks 

Benchmark Level Definition (Brief) 
Est. % of Uzbek Students 

(Approx.) 

Advanced (625) 
Solve complex, non-routine 

problems; justify reasoning. 
< 1% 

High (550) 
Apply knowledge in various 

complex contexts. 
~5-10% 

Intermediate (475) 
Apply knowledge in 

basic/routine situations. 
~25-30% 

Low (400) 

Basic knowledge of whole 

numbers, simple 

graphs/facts. 

~75% (25% below Low) 

Note: Inferences based on average score position relative to benchmark cut-offs.7 

The finding that 25% of students fail to reach the Low Benchmark 7 implies a high rate of "functional 

innumeracy" and scientific illiteracy. These students cannot perform basic addition of whole numbers or 

recognize simple biological facts. Conversely, the negligible percentage at the Advanced benchmark indicates 

a failure to nurture high-potential talent. 

Cognitive Domain Analysis: The Reasoning Gap A critical finding is the disparity between the 

cognitive domains. Uzbek students perform relatively better in the Knowing domain but suffer steep declines 

in Applying and Reasoning. 
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● Knowing: In this domain, students recall definitions and facts. The traditional Uzbek pedagogy, which 

emphasizes memorizing rules (e.g., multiplication tables, scientific laws), supports this domain. 

● Reasoning: This domain requires solving multi-step problems, integrating knowledge from different 

areas, and forming generalizations.3 The low scores here (specifically in Grade 8 Science at 396) correlate 

with the lack of inquiry-based learning. TIMSS data shows that while Japanese students frequently 

"conduct experiments" (80%), Uzbek students largely "watch the teacher demonstrate" or "read about 

experiments".15 This passive engagement fails to develop the cognitive pathways required for scientific 

reasoning. 

Instructional Clarity and Student Perception - Analysis of the "Instructional Clarity" scale reveals a 

counter-intuitive trend. Uzbek students generally report high levels of clarity ("My teacher is easy to 

understand"). However, this high perception does not translate to high achievement. 

Table 3: Instructional Clarity vs. Achievement (Hypothetical Correlation based on Global Trends) 

Scale Category Description 

Achievement 

Correlation 

(Global) 

Achievement 

Correlation 

(Uzbek Context) 

High Clarity 

Teacher explains 

well, answers 

clearly. 

Positive (+20-40 

points) 

Weakly Positive / 

Neutral 

Moderate Clarity 
Occasional 

confusion. 
Average Average 

Low Clarity 
Hard to follow, 

disorganized. 
Negative Negative 

The disconnect suggests that "clarity" in the Uzbek classroom is interpreted as "clarity of instructions 

for rote tasks" rather than "clarity of conceptual explanation." A teacher dictating a solution is "clear," but this 

clarity bypasses the cognitive work the student needs to do.19 This aligns with findings from pre-service 

teacher studies in Uzbekistan, which show a lack of Concept Checking Questions (CCQs) in instruction.20 

The Impact of School Climate and Resources 

● School Belonging and Safety: Uzbek students report a strong sense of school belonging and generally 

feel safe from bullying compared to global averages.32 This is a significant asset. The data shows that 

students who feel they belong score higher. 

● Resource Shortages: There is a strong correlation between the "Instruction Affected by Resource 

Shortages" scale and low performance, particularly in science.30 Rural schools in Uzbekistan often lack 

the wet labs and digital tools required for the PSI (Problem Solving and Inquiry) tasks in eTIMSS, putting 

them at a structural disadvantage compared to urban centers like Tashkent. 

Discussion: Reforming Methods and Management - The TIMSS 2023 results necessitate a systemic 

transformation. The current "factory model" of education—characterized by rote learning, passive students, 

and administrative principals—is incompatible with the competency-based demands of the 21st century. 

Pedagogical Reform: From Behaviorism to Constructivism - The most urgent need is a shift in 

teaching methods. The data on cognitive domains proves that the "transmission model" of teaching is failing 

to produce students who can reason. 

Implementing Inquiry-Based Science Education (IBSE): Uzbekistan must institutionalize IBSE. This is 

not merely about buying equipment; it is about changing the script of the lesson. In Japan, science lessons 

often follow a "Hypothesis-Experiment-Instruction" cycle.15 

● Current Uzbek Method: Teacher explains law -> Teacher demonstrates -> Students copy notes. 

● Required Method: Teacher poses problem -> Students hypothesize -> Students experiment -> Students 

derive law. 

This shift directly targets the "Reasoning" and "Science Inquiry" deficits identified in the TIMSS results.3 

Mathematics Visualization: 
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To replicate the success of Singapore (615 in Math), Uzbekistan should adopt visualization strategies 

(e.g., bar modeling) to bridge the gap between arithmetic and algebra. The TIMSS Grade 4 results show 

weakness in "representing situations mathematically".3 Visual models provide the scaffold necessary for 

students to access these higher-order tasks.17 

Management Reform: The Principal as Instructional Leader - The analysis of the "School Emphasis 

on Academic Success" and "Instructional Leadership" scales highlights a crisis in governance. 

Redefining the Principalship: Currently, Uzbek principals function largely as administrators, bogged 

down by reporting requirements and facilities management.5 TIMSS data confirms that schools where 

principals emphasize academic success and provide instructional support achieve better results.31 

The Ministry must redefine the principal’s job description. The primary KPI (Key Performance 

Indicator) for a principal should shift from "compliance with decrees" to "improvement in instructional 

quality." This requires giving principals the autonomy to observe lessons and mandate specific professional 

development, a power currently held by centralized bodies.26 

Breaking the SES-Achievement Link: TIMSS data shows that Socioeconomic Status (SES) is a strong 

predictor of achievement in Uzbekistan.25 Management approaches must actively target equity. This involves 

"resource steering"—sending the best principals and teachers to the schools with the greatest needs, rather 

than allowing them to concentrate in elite urban schools. 

Leveraging the "Belonging" Asset - The high sense of school belonging is a unique strength of the 

Uzbek system.32 Educational management should leverage this. Since students feel connected to their schools, 

interventions focused on "Academic Press" (increasing the rigor and expectations) are less likely to lead to 

disengagement than in systems with alienated student populations. Schools can demand more from students 

because the relational foundation is strong. 

Recommendations for Policy and Practice - In alignment with the goal of producing a Scopus-

quality manuscript, these recommendations are framed to be actionable, evidence-based, and systemic. 

Recommendations 

1. Curriculum Overhaul for Cognitive Activation: 

○ Revise the National Curriculum to explicitly align with the TIMSS "Reasoning" domain. 

○ Reduce the breadth of content (number of topics) to allow for greater depth, mimicking the 

Singaporean curriculum design.17 

○ Mandate "Science Inquiry" practicals as a graded component of the curriculum, not an optional 

activity.15 

2. Professional Development for Instructional Leadership: 

○ Launch a "National Instructional Leadership Institute" for principals. Training must focus on 

classroom observation, data analysis (interpreting TIMSS/PISA results), and feedback delivery.21 

○ Implement a "Time Audit" for principals to reduce administrative burdens by 30%, reallocating that 

time to teacher support.35 

3. Modernizing Teacher Training: 

○ Shift pre-service teacher education from theoretical lectures to clinical practice. 

○ Train teachers in "Concept Checking" and "Scaffolding" techniques to address the gap between 

perceived instructional clarity and actual student understanding.19 

4. Resource Utilization Monitor: 

○ Do not just distribute labs; monitor their usage. Use the TIMSS "Instruction Affected by Resource 

Shortages" scale as a monitoring tool. A lab that is locked is a wasted resource.30 

Future Research Directions - To sustain improvement, the academic community in Uzbekistan must 

engage in rigorous research. Future studies should target high-impact journals such as the International Journal 

of Educational Development or the Asia Pacific Journal of Education.9 

● Longitudinal Analysis: Uzbekistan should participate in the TIMSS Longitudinal Study to track the 

growth of students from Grade 4 to Grade 8, isolating the specific years where "erosion" occurs.1 

● Qualitative Studies: Conduct classroom observations to understand why students report high clarity 

despite low understanding, investigating the cultural nuances of teacher-student communication. 

Conclusion 

The results of TIMSS 2023 serve as a "Sputnik moment" for Uzbekistan. The data reveals a system that 
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has succeeded in providing access and safety but is struggling to deliver the cognitive quality required for the 

future. The gap between Uzbekistan (443/412) and the global frontier (615/590) is not merely a statistical 

difference; it represents a divergence in human capital potential. 

However, the path forward is illuminated by the data itself. By shifting pedagogical focus from rote 

knowing to inquiry-based reasoning, and by transforming school management from administrative compliance 

to instructional leadership, Uzbekistan can unlock the potential of its youth. The "New Uzbekistan" requires 

new methods and new management. The TIMSS 2023 baseline is not a verdict, but a starting line for this 

necessary transformation. 

Table 4: Summary of Strategic Shifts Required 

Area 
Current State (TIMSS 

2023 Findings) 

Desired Future State 

(Based on Best Practices) 

Pedagogy 

Rote memorization; High 

"Knowing", Low 

"Reasoning". 

Inquiry-based; High 

"Applying" and 

"Reasoning". 

Science 
Abstract, text-based; Low 

experiment frequency. 

Practical, lab-based; High 

inquiry frequency. 

Leadership 
Administrative; 

Compliance-focused. 

Instructional; Pedagogy-

focused. 

Clarity 
High perceived clarity 

(simplified tasks). 

High cognitive activation 

(scaffolded complexity). 

Equity 
High SES impact; Urban-

Rural divide. 

Resource steering to low-

SES schools. 

This report integrates data and insights from TIMSS 2023 International Results 1, Frameworks 3, and 

Comparative Education Literature 15 to address the specific query on improving methods and management in 

Uzbekistan. 

Reference 

1. TIMSS 2023 - IEA.nl, дата последнего обращения: декабря 28, 2025, 

https://www.iea.nl/studies/iea/timss/timss2023 

2. International Results - TIMSS 2023, дата последнего обращения: декабря 28, 2025, 

https://timss2023.org/results/ 

3. 2O23 - TIMSS 2023 Assessment Frameworks - Boston College, дата последнего обращения: декабря 

28, 2025, https://timssandpirls.bc.edu/timss2023/frameworks/pdf/T23_Frameworks.pdf 

4. UZBEKISTAN'S PARTICIPATION IN THE TIMSS 2023 INTERNATIONAL ASSESSMENT: 

RESULTS, CONCLUSIONS, AND STRATEGIC OPPORTUNITIES - SCIENCE & INNOVATION, 

дата последнего обращения: декабря 28, 2025, https://scientists.uz/uploads/2024012/B-76.pdf 

5. REFORMS IN THE MANAGEMENT OF PUBLIC SCHOOLS IN UZBEKISTAN AND THEIR 

RESULTS - SCIENCE & INNOVATION, дата последнего обращения: декабря 28, 2025, 

https://scientists.uz/fileView?id=9844 

6. Presidential decree of the Republic of Uzbekistan "About measures for enhancement of system of public 

administration in the field of preschool and school education" - CIS Legislation, дата последнего 

обращения: декабря 28, 2025, https://cis-legislation.com/document.fwx?rgn=160395 

7. Quarter of 4th and 8th graders lack basic understanding of subjects, TIMSS-2023 study reveals – News 

from Uzbekistan - Gazeta.uz, дата последнего обращения: декабря 28, 2025, 

https://www.gazeta.uz/en/2024/12/06/timss-2023/ 

8. TIMSS 2023 Infographics Presentation.pdf - IEA.nl, дата последнего обращения: декабря 28, 2025, 

https://www.iea.nl/sites/default/files/2024-11/TIMSS%202023%20Infographics%20Presentation.pdf 

https://zienjournals.com/
https://www.iea.nl/studies/iea/timss/timss2023
https://timss2023.org/results/
https://timssandpirls.bc.edu/timss2023/frameworks/pdf/T23_Frameworks.pdf
https://scientists.uz/uploads/2024012/B-76.pdf
https://scientists.uz/fileView?id=9844
https://cis-legislation.com/document.fwx?rgn=160395
https://www.gazeta.uz/en/2024/12/06/timss-2023/
https://www.iea.nl/sites/default/files/2024-11/TIMSS%202023%20Infographics%20Presentation.pdf


Journal of Pedagogical Inventions and Practices                                                                           ISSN NO: 2770-2367 
https://zienjournals.com                                                                                                                                     December 2025 
________________________________________________________________________________________________________________________________ 

________________________________________________________________________________________________________________________________ 
Peer Reviewed International Journal                                                                                                                                  [30] 
Volume 51 

9. Submissions | International Journal of Educational Development - Erytis Publishing Limited, дата 

последнего обращения: декабря 28, 2025, 

https://academics.erytis.com/index.php/IJED/about/submissions 

10. Learn about International Journal for Academic Development - Taylor & Francis Online, дата 

последнего обращения: декабря 28, 2025, https://www.tandfonline.com/journals/rija20/about-this-

journal 

11. Instructions for Authors - International Journal of Educational Methodology, дата последнего 

обращения: декабря 28, 2025, https://www.ijem.com/instructions-for-authors 

12. (PDF) DEVELOPMENT OF CRITICAL THINKING IN PRIMARY SCHOOL CHILDREN, дата 

последнего обращения: декабря 28, 2025, 

https://www.researchgate.net/publication/396651946_DEVELOPMENT_OF_CRITICAL_THINKIN

G_IN_PRIMARY_SCHOOL_CHILDREN 

13. Impact of Traditional Teaching Methodologies on the Performance of Students at Primary Level in 

Government Schools of Hyderabad, дата последнего обращения: декабря 28, 2025, 

https://ojs.ahss.org.pk/journal/article/download/731/774/1340 

14. teaching methods for young english teachers in uzbekistan: toward a modern, interactive, and - 

scientific-jl.com, дата последнего обращения: декабря 28, 2025, https://scientific-

jl.com/new/article/download/18135/17634/35319 

15. Teachers Emphasize Science Inquiry – Grade 8 - timss 2023, дата последнего обращения: декабря 

28, 2025, https://timss2023.org/results/science-inquiry-emphasis-g8/ 

16. Singapore Tops the World in TIMSS 2023 for Mathematics and Science, дата последнего обращения: 

декабря 28, 2025, https://asis.ac.th/singapore-tops-the-world-in-timss-2023-for-mathematics-and-

science/ 

17. Singapore | timss 2023, дата последнего обращения: декабря 28, 2025, https://timss2023.org/wp-

content/uploads/2024/10/Singapore.pdf 

18. Closing the Gap in Early Mathematics: Domain and Cognitive Insights from TIMSS 2023 in South 

Africa and Singapore - F1000Research, дата последнего обращения: декабря 28, 2025, 

https://f1000research.com/articles/14-1209/pdf 

19. Instructional Clarity in Mathematics Lessons – TIMSS 2019 International Reports, дата последнего 

обращения: декабря 28, 2025, https://timss2019.org/reports/instructional-clarity-in-mathematics-

lessons/index.html 

20. Enhancing Instructional Clarity in Teaching English: A Case Study in Pre-Service Microteaching in 

Uzbekistan - ResearchGate, дата последнего обращения: декабря 28, 2025, 

https://www.researchgate.net/publication/395604808_Enhancing_Instructional_Clarity_in_Teaching_

English_A_Case_Study_in_Pre-Service_Microteaching_in_Uzbekistan 

21. Evidence from TIMSS on the relationship between school leadership support, teacher job satisfaction 

and student mathematics and science achievement - UNESCO Digital Library, дата последнего 

обращения: декабря 28, 2025, https://unesdoc.unesco.org/ark:/48223/pf0000391538 

22. Principals as instructional leaders: An international perspective - Brookings Institution, дата 

последнего обращения: декабря 28, 2025, https://www.brookings.edu/articles/principals-as-

instructional-leaders-an-international-perspective/ 

23. School leadership matters: Evidence from TIMSS on teacher job satisfaction and students' academic 

outcomes - the University of Bath's research portal, дата последнего обращения: декабря 28, 2025, 

https://researchportal.bath.ac.uk/en/publications/school-leadership-matters-evidence-from-timss-on-

teacher-job-sati/ 

24. (PDF) Evidence from TIMSS on the relationship between school leadership support, teacher job 

satisfaction and student mathematics and science achievement - ResearchGate, дата последнего 

обращения: декабря 28, 2025, 

https://www.researchgate.net/publication/384880254_Evidence_from_TIMSS_on_the_relationship_b

etween_school_leadership_support_teacher_job_satisfaction_and_student_mathematics_and_science_

achievement 

25. School leadership support and socioeconomic status inequalities in mathematics and science 

https://zienjournals.com/
https://academics.erytis.com/index.php/IJED/about/submissions
https://www.tandfonline.com/journals/rija20/about-this-journal
https://www.tandfonline.com/journals/rija20/about-this-journal
https://www.ijem.com/instructions-for-authors
https://www.researchgate.net/publication/396651946_DEVELOPMENT_OF_CRITICAL_THINKING_IN_PRIMARY_SCHOOL_CHILDREN
https://www.researchgate.net/publication/396651946_DEVELOPMENT_OF_CRITICAL_THINKING_IN_PRIMARY_SCHOOL_CHILDREN
https://ojs.ahss.org.pk/journal/article/download/731/774/1340
https://scientific-jl.com/new/article/download/18135/17634/35319
https://scientific-jl.com/new/article/download/18135/17634/35319
https://timss2023.org/results/science-inquiry-emphasis-g8/
https://asis.ac.th/singapore-tops-the-world-in-timss-2023-for-mathematics-and-science/
https://asis.ac.th/singapore-tops-the-world-in-timss-2023-for-mathematics-and-science/
https://timss2023.org/wp-content/uploads/2024/10/Singapore.pdf
https://timss2023.org/wp-content/uploads/2024/10/Singapore.pdf
https://f1000research.com/articles/14-1209/pdf
https://timss2019.org/reports/instructional-clarity-in-mathematics-lessons/index.html
https://timss2019.org/reports/instructional-clarity-in-mathematics-lessons/index.html
https://www.researchgate.net/publication/395604808_Enhancing_Instructional_Clarity_in_Teaching_English_A_Case_Study_in_Pre-Service_Microteaching_in_Uzbekistan
https://www.researchgate.net/publication/395604808_Enhancing_Instructional_Clarity_in_Teaching_English_A_Case_Study_in_Pre-Service_Microteaching_in_Uzbekistan
https://unesdoc.unesco.org/ark:/48223/pf0000391538
https://www.brookings.edu/articles/principals-as-instructional-leaders-an-international-perspective/
https://www.brookings.edu/articles/principals-as-instructional-leaders-an-international-perspective/
https://researchportal.bath.ac.uk/en/publications/school-leadership-matters-evidence-from-timss-on-teacher-job-sati/
https://researchportal.bath.ac.uk/en/publications/school-leadership-matters-evidence-from-timss-on-teacher-job-sati/
https://www.researchgate.net/publication/384880254_Evidence_from_TIMSS_on_the_relationship_between_school_leadership_support_teacher_job_satisfaction_and_student_mathematics_and_science_achievement
https://www.researchgate.net/publication/384880254_Evidence_from_TIMSS_on_the_relationship_between_school_leadership_support_teacher_job_satisfaction_and_student_mathematics_and_science_achievement
https://www.researchgate.net/publication/384880254_Evidence_from_TIMSS_on_the_relationship_between_school_leadership_support_teacher_job_satisfaction_and_student_mathematics_and_science_achievement


Journal of Pedagogical Inventions and Practices                                                                           ISSN NO: 2770-2367 
https://zienjournals.com                                                                                                                                     December 2025 
________________________________________________________________________________________________________________________________ 

________________________________________________________________________________________________________________________________ 
Peer Reviewed International Journal                                                                                                                                  [31] 
Volume 51 

achievement: Evidence from TIMSS 2019 - DOI, дата последнего обращения: декабря 28, 2025, 

https://doi.org/10.1016/j.ijedro.2024.100427 

26. Teacher leadership and autonomy: Results from TALIS 2024 - OECD, дата последнего обращения: 

декабря 28, 2025, https://www.oecd.org/en/publications/results-from-talis-2024_90df6235-en/full-

report/teacher-leadership-and-autonomy_24a4b36d.html 

27. TIMSS 2023 OUTCOME MEASURES - ILSA-Gateway, дата последнего обращения: декабря 28, 

2025, https://ilsa-gateway.org/studies/measures/1698 

28. Creating and Interpreting the TIMSS Context Questionnaire Scales, дата последнего обращения: 

декабря 28, 2025, https://timss2023.org/wp-content/uploads/2024/12/T23_TR_Chap15.pdf 

29. Exhibit 15.6: TIMSS 2023 Context Scale Item Parameters and Item Fit, дата последнего обращения: 

декабря 28, 2025, https://timss2023.org/wp-

content/uploads/methods/T23_TR_Exh15.6_ItemParameters_G8.xlsx 

30. TIMSS 2023 Context Questionnaire Framework, дата последнего обращения: декабря 28, 2025, 

https://timssandpirls.bc.edu/timss2023/frameworks/pdf/T23_Frameworks_Ch3_Context-

Questionnaires.pdf 

31. Exhibit 4.7a: School Emphasis on Academic Success and Average Growth in Achievement - timss 

2023, дата последнего обращения: декабря 28, 2025, 

https://timss2023.org/longitudinal/results/academic-success 

32. TIMSS 2023: New insights for teachers and school leaders, дата последнего обращения: декабря 28, 

2025, https://www.teachermagazine.com/au_en/articles/timss-2023-new-insights-for-teachers-and-

school-leaders 

33. School Discipline - TIMSS 2023, дата последнего обращения: декабря 28, 2025, 

https://timss2023.org/results/school-discipline-safety/ 

34. TIMSS 2023 Progress Report - IEA.nl, дата последнего обращения: декабря 28, 2025, 

https://www.iea.nl/sites/default/files/2023-10/GA64_TIMSS%202023.pdf 

35. Trends in International Mathematics and Science Study (TIMSS)-Welcome to TIMSS 2023 Results - 

National Center for Education Statistics (NCES), дата последнего обращения: декабря 28, 2025, 

https://nces.ed.gov/timss/results23/index.asp 

36. Japanese students rank high in international math, science survey - News On Japan, дата последнего 

обращения: декабря 28, 2025, https://newsonjapan.com/article/144328.php 

37. Our Story – Singapore Math Inc., дата последнего обращения: декабря 28, 2025, 

https://www.singaporemath.com/pages/our-story 

38. School Emphasis on Academic Success Mathematics & Science - timss 2023, дата последнего 

обращения: декабря 28, 2025, https://timss2023.org/wp-content/uploads/2025/10/4-6-4-10b-con-sch-

eas.pdf 

39. UZBEKISTAN PARTNERSHIP COMPACT FOR EDUCATION REFORM - Unicef, дата 

последнего обращения: декабря 28, 2025, 

https://www.unicef.org/uzbekistan/media/5671/file/Partnership%20Compact%20for%20Education%2

0reform.pdf 

40. Submissions Guidelines | Asia Pacific Journal of Educators and Education, дата последнего 

обращения: декабря 28, 2025, https://ejournal.usm.my/apjee/submission-guidelines 

https://zienjournals.com/
https://doi.org/10.1016/j.ijedro.2024.100427
https://www.oecd.org/en/publications/results-from-talis-2024_90df6235-en/full-report/teacher-leadership-and-autonomy_24a4b36d.html
https://www.oecd.org/en/publications/results-from-talis-2024_90df6235-en/full-report/teacher-leadership-and-autonomy_24a4b36d.html
https://ilsa-gateway.org/studies/measures/1698
https://timss2023.org/wp-content/uploads/2024/12/T23_TR_Chap15.pdf
https://timss2023.org/wp-content/uploads/methods/T23_TR_Exh15.6_ItemParameters_G8.xlsx
https://timss2023.org/wp-content/uploads/methods/T23_TR_Exh15.6_ItemParameters_G8.xlsx
https://timssandpirls.bc.edu/timss2023/frameworks/pdf/T23_Frameworks_Ch3_Context-Questionnaires.pdf
https://timssandpirls.bc.edu/timss2023/frameworks/pdf/T23_Frameworks_Ch3_Context-Questionnaires.pdf
https://timss2023.org/longitudinal/results/academic-success
https://www.teachermagazine.com/au_en/articles/timss-2023-new-insights-for-teachers-and-school-leaders
https://www.teachermagazine.com/au_en/articles/timss-2023-new-insights-for-teachers-and-school-leaders
https://timss2023.org/results/school-discipline-safety/
https://www.iea.nl/sites/default/files/2023-10/GA64_TIMSS%202023.pdf
https://nces.ed.gov/timss/results23/index.asp
https://newsonjapan.com/article/144328.php
https://www.singaporemath.com/pages/our-story
https://timss2023.org/wp-content/uploads/2025/10/4-6-4-10b-con-sch-eas.pdf
https://timss2023.org/wp-content/uploads/2025/10/4-6-4-10b-con-sch-eas.pdf
https://www.unicef.org/uzbekistan/media/5671/file/Partnership%20Compact%20for%20Education%20reform.pdf
https://www.unicef.org/uzbekistan/media/5671/file/Partnership%20Compact%20for%20Education%20reform.pdf
https://ejournal.usm.my/apjee/submission-guidelines

