	Big Ideas from Technologies Across The World




Big Ideas in Computing Science Education
1. United States of America (USA) – often based on CSTA (Computer Science Teachers Association) K-12 Standards and AP Computer Science Principles
The USA, particularly through the AP Computer Science Principles course, highlights seven “Big Ideas” that serve as foundational concepts:
· Computing as a Creative Human Activity: Emphasises that computing involves creativity and innovation, enabling individuals to express themselves and solve problems in new ways.
· Abstraction: Focuses on managing complexity by simplifying information and detail to concentrate on what is relevant. This includes breaking down problems and representing data at different levels.
· Data and Information: Explores how data is collected, processed, analysed, and transformed into information and knowledge, highlighting its role in understanding the world.
· Algorithms: Centres on the development, use, and analysis of step-by-step procedures to solve computational problems.
· Programming: Views programming as a creative process for producing computational artefacts (such as software, simulations, or digital art) by translating human intent into computer instructions.
· The Internet: Involves understanding the fundamental principles of network communication, cybersecurity, and the societal impact of interconnected systems.
· Global Impact: Examines the profound and far-reaching effects of computing and technology on individuals, society, and the wider world, including ethical considerations.
2. Finland – National Core Curriculum for Basic Education (often integrated)
Finland’s approach treats computational thinking and programming as cross-cutting competencies integrated across subjects. They are not typically set out as a discrete list of “big ideas”, but the core concepts include:
· Algorithmic and Computational Thinking: The essential thought processes for analysing problems, formulating solutions, and expressing them in a way that can be automated. This includes decomposition, pattern recognition, abstraction, and algorithms.
· Programming as a Tool for Creation and Problem-Solving: Learning to programme is seen as empowering students to create their own digital content and solve real-world problems.
· ICT Competence (Digital Literacy with an Emphasis on Creation): Covers responsible and safe use of ICT, but importantly also the ability to produce content and understand how ICT works.
· Multiliteracy: The ability to produce and interpret diverse texts, including digital and multimodal forms, in which computational thinking plays a role.
· Understanding the Logic and Rules of Digital Environments: Going beyond merely using technology to grasp the underlying principles that govern it (for example, how the internet functions, or what determines privacy).
 

 
3. New Zealand – Digital Technologies and Hangarau Matihiko (part of the Technology Learning Area)
New Zealand’s curriculum explicitly sets out two main “Digital Technologies” strands with clear big ideas:
· Computational Thinking for Digital Technologies (CTDT): Students develop computational and algorithmic thinking skills, along with an understanding of the computer science principles underpinning all digital technologies. This includes:
· Algorithms: Understanding and designing sequences of instructions.
· Data Representation: Knowing how information is stored digitally.
· Programming: Learning core programming concepts to become creators of digital technologies.
· Digital Devices and Infrastructure: Gaining a basic understanding of how electronic components and networks work.
· Humans and Computers: Exploring how users interact with systems.
 
· Designing and Developing Digital Outcomes (DDDO): Students learn to design and develop digital solutions, focusing on user needs and societal impact. This involves:
· Designing and Planning: Applying design thinking processes.
· Developing Solutions: Creating software, digital media, or electronic systems.
· Social, Ethical, and End-User Considerations: Emphasising the responsibility of creators to consider the impact of their digital outcomes on people, culture (including Māori concepts such as whanaungatanga, manaakitanga, kaitiakitanga), and society.
· Evaluating and Iterating: Testing and refining digital outcomes.
4. British Columbia, Canada – Applied Design, Skills, and Technologies (ADST)
The ADST curriculum is integrated across subject areas, meaning its “Big Ideas” for computational thinking are woven throughout rather than presented as standalone. They focus on the process of design and creation:
· Designs Grow Out of Natural Curiosity: Emphasises inquiry-based learning and problem identification.
· Skills Can Be Developed Through Play / Skills Are Developed Through Practice, Effort, and Action: Highlights the iterative, hands-on nature of learning and mastering skills.
· Technologies Are Tools That Extend Human Capabilities: Positions technology as an enabler of human ingenuity and problem-solving.
· Designs Can Be Improved with Prototyping and Testing: Reinforces the iterative design process, stressing refinement based on feedback and evaluation.
· The Choice of Technology and Tools Depends on the Task: Encourages critical thinking about selecting appropriate tools for particular problems.
· Design Can Be Responsive to Identified Needs: Underlines the user-centred and purpose-driven nature of design.
Computational thinking is implicitly a core thread running through these, enabling students to structure problems and solutions for technological development.

 
5. Germany – Varies by State, but common principles emerging (particularly from the German Informatics Society)
While Germany’s decentralised education system means curricula vary by state, there is a growing national consensus on core computing science principles. The German Informatics Society (GI) promotes the following guiding concepts:
· Information and Data: Understanding how information is represented, stored, processed, and transmitted digitally.
· Algorithms: The concept of step-by-step procedures for solving problems, including their design, analysis, and implementation.
· Programming (Realisation of Algorithms): Using programming languages to implement algorithms and create software.
· Computers and Networks (System Architecture): Understanding the fundamental components of computer systems and how they communicate.
· Interaction (Human-Computer Interaction): Designing and evaluating interfaces for effective human-computer interaction.
· Informatics, Humans, and Society: Reflecting on the societal, ethical, and legal implications of computer science and digital technologies.
· Modelling and Simulation: Using computational methods to represent real-world phenomena and predict behaviour.
· Abstraction and Structuring: Managing complexity by focusing on essential features and organising information.
 

 
Big Ideas in Craft, Design and Engineering Education
Craft and Design
1. United States of America– Often integrated within Technology Education, Industrial Arts, or STEM programmes
The USA’s approach to Craft & Design at the K-12 level is varied but often emphasises design thinking and practical application.
· Design Process: Understanding and applying a systematic approach to problem-solving through design, typically involving defining a problem, researching, ideating, prototyping, testing, and iterating.
· Form, Function, and Aesthetics: Recognising the interplay between how an object looks (aesthetics), what it is made for (function), and its overall shape and structure (form).
· Materials and Processes: Understanding the properties of various materials (wood, metal, textiles, plastics, digital media) and the tools and techniques used to manipulate them.
· User-Centred Design: Designing with the end-user in mind, considering their needs, preferences, and how they will interact with the designed object or system.
· Innovation and Creativity: Fostering original thinking, imaginative problem-solving, and the development of novel solutions or artefacts.
· Safety and Responsible Practice: Understanding and adhering to safety protocols when working with tools and materials, and considering the environmental and ethical implications of design and production.
 
2. Finland – Integrated within Arts and Crafts, Technology Education, and phenomenon-based learning
Finland places emphasis on hands-on making, material exploration, and integrating technology.
· Materiality and Workmanship: A deep understanding of different materials (traditional and new), their properties, and the skilled techniques required to work with them effectively, with emphasis on quality of execution.
· Problem-Solving Through Making: Using practical skills and creative processes to solve concrete problems and develop tangible products or solutions.
· Design as a Creative Process: Engaging in a cyclical process of ideation, planning, making, and evaluating, often focusing on sustainable and functional outcomes.
· Technological Literacy through Production: Understanding and applying various technologies – from traditional hand tools to digital fabrication (such as 3D printing and laser cutting) – in the creation process.
· Cultural and Historical Context of Crafts: Appreciating the cultural significance and historical evolution of craft traditions and design movements.
· Sustainability and Resource Awareness: Considering the origin, life cycle, and environmental impact of materials and products.
 

 
3. New Zealand – Technology Learning Area (incorporating “Designing and Developing Material Outcomes” and “Designing and Developing Processed Outcomes”)
New Zealand’s Technology curriculum specifically includes strong elements of Craft and Design.
· Technological Practice: Understanding and applying the iterative process of developing technological outcomes, including brief development, planning, fabrication, testing, and evaluation.
· Nature of Technology: Reflecting on how technology shapes the world, its impact on people and the environment, and the values and ethics embedded in technological developments.
· Technological Knowledge: Acquiring knowledge of specific technologies, materials, and systems (such as structures, mechanisms, control systems, and digital technologies).
· Characteristics of Technology: Understanding the purpose, functionality, and inherent properties of various materials and processes.
· Brief Development: Clearly defining the needs, opportunities, and constraints of a design challenge.
· Outcome Development and Evaluation: Systematically creating and critically assessing the quality and fitness-for-purpose of technological solutions, often incorporating user feedback.
 
4. British Columbia, Canada – Applied Design, Skills, and Technologies (ADST)
British Columbia’s ADST curriculum is heavily focused on the design cycle and practical application.
· Designs Grow Out of Natural Curiosity: Emphasises inquiry, observation, and identifying problems or opportunities in the world around them.
· Skills Are Developed Through Practice, Effort, and Action: Highlights the importance of hands-on learning, repeated attempts, and refining techniques to gain proficiency in working with materials and tools.
· Technologies as Tools that Extend Human Capabilities: Understanding how tools, materials, and processes (both traditional and digital) enable us to create, innovate, and solve problems.
· Designs Can Be Improved with Prototyping and Testing: Recognising the iterative nature of design, where ideas are made tangible, tested for effectiveness, and refined based on feedback.
· Choice of Technology and Tools Depends on the Task: Encourages critical thinking about selecting appropriate materials, tools, and processes for specific design challenges.
· Design Can Be Responsive to Identified Needs: Designing with a clear purpose, addressing real-world needs, and considering the user or audience.
· Considering Social and Environmental Impact: Reflecting on the broader implications of designed objects and the processes used to create them.
 
 

 
5. Germany – Often integrated within “Werken” (Crafts), “Technik” (Technology), or “Arbeitslehre” (Work Studies), varying by state
German education often combines practical skills with an understanding of industrial processes and technological principles.
· Material Science and Processing: In-depth knowledge of material properties (such as wood, metal, plastics, ceramics, textiles) and the precise, safe, and efficient use of tools and machinery for their manipulation.
· Technical Drawing and Construction: Proficiency in creating and interpreting technical drawings, understanding dimensions, tolerances, and assembly instructions.
· Functionality and Durability: Designing and constructing objects that are fit for purpose, reliable, and built to last.
· Production Processes: Understanding the principles of manufacturing, from individual craftsmanship to industrial production lines.
· Problem-Solving Through Technical Application: Applying technical knowledge and practical skills to solve defined problems and create functional artefacts.
· Safety and Environmental Awareness: Strict adherence to safety regulations in workshops and consideration of ecological aspects in material selection and production.
 

 
Engineering
1. United States of America  – Often aligned with Next Generation Science Standards (NGSS) Engineering Design and various K-12 engineering curricula
The USA has seen a strong push for K-12 engineering education, often integrated into STEM.
· Engineering Design Process: A systematic, iterative approach to problem-solving, typically involving defining problems, generating solutions, optimising designs, and communicating solutions.
· Systems Thinking: Understanding how components interact within a larger system and how changes in one part can affect others.
· Optimisation and Trade-offs: Recognising that engineering solutions often involve balancing competing constraints (such as cost, performance, safety, and aesthetics) and making informed compromises.
· Models and Simulations: Using physical, mathematical, or computational models to test ideas, analyse designs, and predict performance before physical construction.
· Scientific Principles and Mathematical Application: Applying foundational knowledge from science (physics, chemistry, biology) and mathematics (algebra, geometry, calculus) to engineering problems.
· Societal and Ethical Impact of Engineering: Considering the broader consequences of engineering solutions on society, the environment, and human well-being, including issues of equity and sustainability.
· Collaboration and Communication: Working effectively in teams, documenting work, and clearly presenting designs and findings to various audiences.
2. Finland – Often integrated within Technology Education, Physics, and cross-curricular projects
Finland’s education system emphasises practical application and understanding the “how” behind technology.
· Problem Identification and Solution Design: Identifying real-world problems and applying scientific and technological knowledge to design innovative and feasible solutions.
· Systemic Understanding of Technology: Comprehending how complex technological systems (such as energy systems, communication networks, and transportation) function and interact.
· Scientific and Mathematical Foundations: Applying core principles from physics, chemistry, and mathematics to analyse and design technological solutions.
· Prototyping and Testing: Hands-on development of functional models and rigorous testing to evaluate performance and identify areas for improvement.
· Sustainability in Engineering: Designing solutions that minimise environmental impact and promote long-term viability.
· Innovation and Entrepreneurial Thinking: Encouraging creative solutions, risk-taking, and the potential to develop new technological ventures.

 
3. New Zealand – Technology Learning Area (especially “Technological Practice” and “Technological Knowledge” strands)
New Zealand’s Technology curriculum provides a robust framework that readily accommodates engineering concepts.
· Technological Practice (Design Process): Applying a structured, iterative process to develop technological solutions, including investigating, designing, planning, making, testing, and evaluating.
· Technological Knowledge (Systems and Components): Understanding how various technological systems (mechanical, electrical, electronic, structural) function, including their underlying principles and components.
· Nature of Technology: Reflecting on how technological developments shape society, culture, and the environment, and the ethical responsibilities of those who create technology.
· Problem Identification and Brief Development: Defining clear technological problems, considering constraints, and outlining desired outcomes.
· Material and Physical World Understanding: Knowledge of material properties, forces, energy, and motion as applied to engineering design.
· Modelling and Prototyping: Creating representations (physical or digital) to test and refine design ideas.
· Fitness for Purpose: Evaluating how well a technological solution addresses the original need and performs its intended function.
4. British Columbia, Canada – Applied Design, Skills, and Technologies (ADST)
BC’s ADST curriculum integrates engineering principles through its focus on design, making, and problem-solving.
· Designs Grow Out of Natural Curiosity: Encourages identifying real-world problems or needs that can be addressed through engineered solutions.
· Skills Are Developed Through Practice, Effort, and Action: Emphasises hands-on application of scientific principles and technical skills in creating functional solutions.
· Technologies Extend Human Capabilities: Understanding how engineering applies scientific and mathematical knowledge to create tools and systems that address human needs and expand possibilities.
· Designs Can Be Improved with Prototyping and Testing: Recognises the iterative nature of engineering, where solutions are built, tested, analysed, and refined based on performance data.
· Choice of Technology and Tools Depends on the Task: Encourages critical selection of appropriate materials, processes, and engineering principles for specific design challenges.
· Design Can Be Responsive to Identified Needs: Engineering solutions are purpose-driven, aiming to solve a specific problem for a particular user or context.
· Systems Thinking and Optimisation: Implicitly fosters understanding of how engineered components interact and how to balance competing constraints for optimal solutions.
 

 
5. Germany – Often within “Technik” (Technology), Physics, or vocational training for specific engineering fields
Germany has a strong tradition in technical and engineering education, emphasising theoretical depth and practical rigour.
· Technical Systems and Functionality: In-depth understanding of the principles behind various technical systems (mechanical, electrical, thermal, hydraulic) and how they operate.
· Application of Scientific and Mathematical Principles: Rigorous application of physics, chemistry, and advanced mathematics to analyse, design, and optimise engineering solutions.
· Engineering Design Process (Systematic Approach): A structured methodology for problem analysis, conceptual design, detailed design, realisation, and testing, often following industry standards.
· Material Science and Manufacturing Processes: Detailed knowledge of engineering materials, their properties, and precise manufacturing techniques used in industrial production.
· Modelling, Simulation, and Measurement: Using tools (such as CAD, CAE, and simulation software) to design, analyse, and verify engineering solutions, alongside practical measurement and experimentation.
· Quality Assurance and Standards: Understanding the importance of precision, reliability, and adherence to technical standards and regulations in engineering.
· Innovation and Sustainable Engineering: Developing novel solutions that address current and future societal needs, with a strong emphasis on resource efficiency, environmental impact, and long-term viability.
 
 

 
Big Ideas in Business & Economics Education
1. United States of America – often guided by the Jump$tart Coalition National Standards in Personal Finance and the Council for Economic Education’s National Standards for Financial Literacy and Economic Education
In the USA, business and economics are frequently taught as separate disciplines, although financial literacy is often interwoven across both.
Economics
· Scarcity and Choice: The fundamental economic problem that resources are limited while human wants are unlimited, making choices inevitable. Every decision involves an opportunity cost.
· Markets and Prices: How supply and demand interact within markets to determine prices and allocate resources efficiently.
· Incentives Matter: How positive and negative incentives shape people’s decisions and behaviours.
· The Role of Government: How government interventions through fiscal and monetary policies can influence economic outcomes and address market failures.
· Trade-offs and Consequences: Recognising that all economic decisions involve trade-offs, with both intended and unintended outcomes.
· Macroeconomic Performance: Key concepts such as economic growth, inflation, unemployment, and the business cycle.
Business
· Entrepreneurship and Innovation: Identifying opportunities, creating ventures, and bringing new ideas to market.
· Business Functions: Understanding core areas including marketing, finance, human resources, operations, and management.
· Stakeholders and Ethics: Appreciating how various groups—employees, customers, investors, the wider community—are affected by business decisions, and the importance of ethical behaviour and corporate social responsibility.
· Global Economy: Understanding how businesses operate within an increasingly interconnected global market.
· Decision-Making: Using analytical tools and information to make sound business decisions.
 

 
2. Finland – National Core Curriculum for Basic Education (integrated within Social Studies, emphasising active citizenship and entrepreneurship)
Finland integrates business and economic ideas within a broader context of social education, typically without separate “Business” or “Economics” subjects at basic education level.
· Financial Literacy and Responsible Consumption: Developing practical skills in managing personal finances, understanding consumer rights, and making informed choices.
· Entrepreneurial Mindset: Encouraging creativity, initiative, problem-solving, and a proactive approach to creating value—whether in business, social projects, or personal life.
· Understanding the Economy as a Societal System: Exploring basic economic principles (such as supply, demand, money, markets) in relation to societal well-being and sustainability.
· Global Interdependence: Understanding how local and national economies are connected to global systems, including trade and sustainable development.
· Active Participation: Empowering pupils to see themselves as economic actors—consumers, producers, citizens—who can influence economic and social progress.
3. New Zealand – The New Zealand Curriculum (within the Social Sciences Learning Area, with “Business Studies” as a distinct subject)
New Zealand offers Business Studies as a clear subject area, focusing on:
· Enterprise: The central concept, involving innovation, initiative, and identifying and pursuing opportunities to create value.
· Globalisation: Understanding how global interconnectedness affects economies, markets, and cultures, and its implications for businesses and individuals.
· Citizenship: Considering the roles of businesses and individuals as responsible members of society, including ethical practices and social contribution.
· Sustainability: Balancing economic activity with environmental stewardship and social equity for the benefit of current and future generations.
· Decision-Making and Opportunity Cost: Recognising that choices must be made due to scarcity, with each choice carrying an opportunity cost.
· Purpose of Business: Exploring why businesses exist, what functions they serve, and how they meet customer needs and create value.
· Māori Business: Understanding the distinctive characteristics, values, and contributions of Māori businesses within New Zealand’s economy.
 

 
4. British Columbia, Canada – Applied Design, Skills, and Technologies (ADST) & Social Studies (including Economics)
BC’s curriculum integrates aspects of business and economics across ADST and Social Studies, with more specialised courses in upper secondary education.
· Financial and Economic Literacy: Building knowledge and skills to enable individuals and businesses to make sound financial and economic decisions.
· Scarcity and Choice: The core economic issue of unlimited wants versus limited resources, necessitating choices that involve opportunity costs.
· Market Dynamics: How demand, supply, and competition shape prices and quantities in different markets.
· Impact of Economic Systems: Examining how various systems (market, mixed, planned) address fundamental economic questions and the implications of these approaches.
· Innovation and Entrepreneurship: How new ideas and enterprises drive economic growth and respond to societal needs.
· Global Economic Interdependence: Exploring the connections between local, national, and international economies, including trade and global economic challenges.
· Social, Ethical, and Environmental Considerations: Acknowledging that economic and business decisions have significant social, ethical, and environmental impacts, and encouraging responsible choices.
 
5. Germany – varies by federal state, often within Social Sciences, Politics, or dedicated Economics and Business subjects
Germany’s approach typically combines a strong theoretical grounding in economics with practical business administration, especially in vocational pathways.
· Basic Economic Principles: Scarcity, opportunity cost, and rational decision-making by individuals, households, firms, and governments.
· Market Mechanisms and Competition: How markets function to allocate resources, the role of prices, and different competitive structures.
· Economic Systems and Policies: Understanding types of economic systems (such as the social market economy) and tools of economic policy (fiscal, monetary, supply-side measures).
· Business Functions and Management: Key areas such as production, marketing, finance, human resources, and organisational management.
· Role of the State: How government regulates markets, provides public goods, and influences economic stability and growth.
· Global Economic Relations: The importance of international trade, globalisation, and the interconnectedness of national economies.
· Ethical and Social Responsibility: Emphasising sustainable practices, fair labour standards, and sound corporate governance within a societal framework.
· Entrepreneurial Action: The processes involved in starting and managing businesses, including taking risks, innovating, and creating value.
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