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SUMMARY

(BEL8oHE)
| . Title

Devloping an Operational Guide for a Science Leading School
Linked Across Elementary, Middle, and High School Levels

[I. Overview of the Study

1. Necessity of the Study
- Aligns with the 5th Science Education Comprehensive Plan (2025-2029)
- Supports customized science inquiry based on developmental stages

Addresses declining interest in science and STEM aversion

Prepares students for convergence society with scientific literacy

Connects individual curiosity to learning and career paths

Encourages school-community cooperation to reduce education gaps

Serves as a science education hub, especially in small schools

2. Purpose of the Study
- Develop a vertically articulated science curriculum supporting STEM career interest

- Main goals:
- Analyze needs and current status of science education
- Propose a Science Leading School operation model
- Develop a practical operation guide

lll. Contents and Scope of the Study

1. Background and Purpose
- Emphasizes science education in an advanced technology society
- Proposes a new, school-linked science education model
- Aligns with national education policy
- Suggests customized inquiry by grade level and inter—school cooperation
- Aims to build a regional science education ecosystem

2. Concept and Theoretical Foundation
- Student—centered inquiry school with career-linked learning
- Based on Bruner's spiral curriculum and Vygotsky's ZPD theory
- Differentiated from global models (STEM academies, IB, PBL, etc.)
- Focus on digital, regional, and student-led inquiry



3. Operation Model Analysis
- Emphasizes digital learning environments and inquiry continuity
- Divides into elementary—-middle and middle-high linkages
- Promotes shared programs between lead and partner schools
- Enhances quality through teacher collaboration

4. Curruculum and Program Design
- Core modules: Basic Science Inquiry and Science Literacy
- Extracurriculars: Career lectures, research projects, mentoring camps
- Level-based programming for customization
- Managed via LMS for full-cycle learning

5. Implementation Cases

Partnerships with science museums, universities, industries

Collaborative school projects (e.g., climate action, science investigation)

Career exploration through portfolios and expert mentoring

Integration of inquiry and career planning

6. Digital Science Education Infrastructure

Smart labs with digital sensors and loT devices
- Collaborative LMS and cloud platforms (e.g., Google Workspace)
- VR/AR-based experiments beyond space/time limitations

Learning visualization through data collection and feedback systems

7. Teacher Expertise and Expert Networks
- Practice-based training (e.g., co—teaching, digital tools)
- Programs involving scientists, engineers as mentors
- National teacher collaboration networks (forums, case sharing)

Teacher learning communities (PLC) for sustainability

8. Performance Indicators and Evaluation
- Quantitative: participation rate, report submission, LMS activity
- Qualitative: student satisfaction, career interest change
- Community cooperation indicators included
- Evaluates digital class effectiveness and sustainability

9. Policy Proposals and Future Directions



- Regionalized operation models (urban vs rural)

- Institutionalize and secure funding and teacher incentives

- Propose a national-level support center and modular curriculum
- Establish a feedback system and expansion model

IV. Results

1. Science Leading School Operation Model Development
- Boosts interest and inquiry through vertical articulation

Early STEM talent discovery and systematic support

Operational plan includes curriculum, infrastructure, budget, and evaluation

Emphasizes real-life problem-solving and student-led inquiry

Suggests multiple models (regional, career-focused, digital)

Recommends blended infrastructure and differentiated funding

Encourages school flexibility and local cooperation

2. Development of an Operation Guide
- Practical manual for implementing Science Leading Schools
- Provides actionable strategies and sample programs

Covers application, curriculum, infrastructure, and evaluation

Outlines teacher network building

Designed for easy use by schools and education offices

V. Dissemination and Utilization of Research Outcomes

1. Policy Applications
- Consistent with the bth Comprehensive Science Education Plan
- Reflectable in local and national education policy
- Proposes a vertically integrated policy framework

2. School-Level Application Strategies
- Customizable pilot models for various regions/school levels
- Partnership system between lead and linked schools
- Provides curriculum reconstruction guides

3. Curriculum Enrichment (Regular and Extracurricular)
- Operates foundational and real-life connected science programs
- Strengthens student-led inquiry activities
- Expands use of digital-based materials and lessons



4. Teacher Competencies Building and Training
- Develops practice-based training using real experiences
- Diagnostic tools and customized training plans
- National network-based training expansion

5. Community and Science Institution Collaboration
- Partner with museums, universities, research institutes
- Develop region-specific science education models
- Strengthen local STEM career education programs

6. Carrer Exploration and Evaluation Systems
- Implements inquiry—centered assessment tools
- Promotes career portfolios and their integration
- Introduces Al-based performance analytics

7. Institutionalization for Sustainability
- Standardizes budget items and ensures stable support
- Establishes hub—school-based regional operation system
- Builds a feedback loop for continuous improvement

8. Dissemination and Future Research
- Publishes best practices and casebooks
- Develops modular programs for wider adoption
- Proposes further research for localized, school-level model enhancement
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