
ICATS CONTESTS 

SCIENCE: COURSE OUTLINE AND LEARNING OUTCOMES 

GRADE 3-4 

1. NATURAL RESOURCES 

Types of Natural Resources: 

 

 Identify and categorize natural resources into three main types: renewable, non-

renewable, and flow resources. 

 Give examples of each type, such as renewable resources (e.g., sunlight, wind, water), 

non-renewable resources (e.g., fossil fuels, minerals), and flow resources (e.g., air, 

water). 

 

Importance of Natural Resources: 

 

 Understand the vital role that natural resources play in meeting the needs and wants of 

human society (e.g., food, energy, materials for shelter). 

 Recognize that natural resources provide the basis for economic and technological 

development. 

 

Conservation of Natural Resources: 

 

 Learn about the concept of conservation and why it is important. 

 Identify and describe strategies for conserving natural resources, such as reducing, 

reusing, and recycling. 

 

Environmental Impact: 

 

 Understand that the extraction and use of natural resources can have both positive and 

negative effects on the environment. 

 Discuss the environmental impacts of activities like deforestation, mining, and burning 

fossil fuels. 

 

Renewable Resources: 

 

 Explore the concept of renewable resources and their sustainability. 



 Recognize the importance of using renewable resources wisely to ensure their long-

term availability. 

 

Non-Renewable Resources: 

 

 Learn about the finite nature of non-renewable resources. 

 Discuss the consequences of overexploitation of non-renewable resources and the need 

for responsible use. 

 

Flow Resources: 

 

 Understand the unique characteristics of flow resources, such as air and water. 

 Recognize the importance of maintaining the quality and quantity of flow resources for 

human and environmental health. 

 

Human Impact and Responsibility: 

 

 Recognize that humans have a responsibility to manage and protect natural resources 

for future generations. 

 Discuss the concept of sustainable development and its importance in balancing 

resource use and environmental protection. 

 

Case Studies: 

 

 Explore case studies related to natural resource management and conservation, 

allowing students to understand real-world examples and issues. 

 

Advocacy and Action: 

 

 Encourage students to consider their role in advocating for the responsible use and 

conservation of natural resources. 

 Promote awareness of environmental issues and initiatives related to natural resource 

conservation. 

 

 

 

 

 



2. ARTIFICIAL RESOURCES 

Definition and Classification: 

 

 Define artificial resources as objects or materials created or modified by humans to 

serve a specific purpose. 

 Classify artificial resources into different categories, such as tools, machines, buildings, 

and technology. 

 

Examples and Uses: 

 

 Provide examples of common artificial resources in daily life, such as computers, cars, 

houses, and mobile phones. 

 Explain the various uses and functions of these artificial resources. 

 

Comparison with Natural Resources: 

 

 Differentiate between artificial resources and natural resources. 

 Understand that artificial resources are made from or with the help of natural 

resources. 

 

Resource Conservation: 

 

 Recognize the importance of conserving artificial resources to reduce waste and 

environmental impact. 

 Discuss ways to conserve and extend the lifespan of artificial resources through 

responsible use and maintenance. 

 

Resource Recycling and Reuse: 

 

 Explain the concept of recycling and reusing artificial resources to reduce waste and 

conserve materials. 

 Identify opportunities for recycling and reusing common artificial resources, such as 

paper, plastic, and electronic devices. 

 

 

 

 



Impact on the Environment: 

 

 Understand that the production and disposal of artificial resources can have 

environmental consequences, including pollution and resource depletion. 

 Explore the concept of a "carbon footprint" and its relationship to artificial resources. 

 

Innovation and Technology: 

 

 Recognize that the development of new artificial resources and technologies can lead to 

advancements in various fields, such as communication, transportation, and healthcare. 

 Discuss how innovation and technology have improved the quality of life. 

 

Ethical Considerations: 

 

 Explore ethical considerations related to the production and use of artificial resources, 

such as labor conditions and fair trade practices. 

 Encourage critical thinking about the ethical implications of consumer choices. 

 

Problem-Solving and Creativity: 

 

 Engage in problem-solving activities that involve designing, creating, or modifying 

artificial resources to address specific challenges or needs. 

 Foster creativity by encouraging students to invent and improve artificial resources. 

 

Sustainable Practices: 

 

 Emphasize the importance of sustainable practices in the design and use of artificial 

resources, with a focus on reducing waste, conserving energy, and minimizing 

environmental impact. 

 

3. WEATHER AND SEASONS 

Understanding Weather: 

 Describe and understand the concept of weather as the day-to-day conditions of the 

atmosphere, including temperature, humidity, precipitation, wind, and cloud cover. 

 Explain how weather affects daily life, activities, and clothing choices. 



Seasons: 

 Identify and describe the four seasons (spring, summer, autumn, and winter) and their 

typical characteristics, including temperature and daylight hours. 

 Understand the reasons for the changing seasons, such as the Earth's tilt on its axis and 

its orbit around the Sun. 

Climate vs. Weather: 

 Differentiate between weather and climate, understanding that weather refers to short-

term conditions, while climate refers to long-term patterns and averages of weather. 

Measuring Weather: 

 Explain how various weather instruments are used to measure weather conditions, 

including thermometers for temperature, barometers for atmospheric pressure, 

hygrometers for humidity, and anemometers for wind speed. 

Types of Precipitation: 

 Recognize and describe different forms of precipitation, including rain, snow, sleet, and 

hail. 

 Understand the conditions under which each type of precipitation occurs. 

Cloud Types: 

 Identify and classify different cloud types, such as cumulus, stratus, and cirrus clouds. 

 Explain how cloud types can provide clues about upcoming weather conditions. 

Severe Weather: 

 Recognize and understand various forms of severe weather, including thunderstorms, 

tornadoes, hurricanes, and blizzards. 

 Know safety procedures and precautions to take during severe weather events. 

Weather Patterns and Fronts: 

 Learn about weather patterns, including high-pressure systems and low-pressure 

systems. 

 Understand how the interaction of air masses at fronts can lead to changes in weather 

conditions. 

 



Local Geography and Climate: 

 Explore the influence of local geography and topography on weather and climate in 

specific regions. 

 Understand how proximity to bodies of water, mountains, and urban areas can affect 

local weather patterns. 

Recording and Analyzing Weather Data: 

 Learn to keep a simple weather journal and record daily weather conditions. 

 Analyze recorded weather data to identify trends and patterns over time. 

Impact on Ecosystems and Agriculture: 

 Understand how weather and seasonal changes affect ecosystems, wildlife, and plant 

life. 

 Recognize the impact of weather on agricultural practices and crop growth. 

Seasonal Activities and Celebrations: 

 Explore how different cultures and regions have activities, festivals, and traditions 

associated with specific seasons. 

 Gain an appreciation for the cultural significance of seasons in various parts of the 

world. 

 

4. PROPERTIES OF MATERIALS 

Identifying and Describing Properties: 

 Recognize and describe common properties of materials, including color, texture, 

hardness, flexibility, and transparency. 

 Differentiate between the properties of materials, such as identifying which materials 

are hard or soft, rough or smooth, opaque or transparent. 

Conducting Simple Experiments: 

 Perform simple experiments to test and observe the properties of materials. For 

example, testing the solubility of different substances in water or comparing the 

buoyancy of different objects in liquids. 

 

 



Classifying Materials: 

 Categorize materials based on their properties. For example, classifying materials as 

conductors or insulators of heat and electricity. 

 Sort materials based on their uses, such as identifying materials used in construction, 

clothing, and packaging. 

Understanding Changes in States of Matter: 

 Explain how changes in temperature can cause materials to change from one state of 

matter to another (e.g., melting, freezing, boiling). 

 Recognize the states of matter (solid, liquid, gas) and how materials can transition 

between them. 

Conducting Heat and Electricity: 

 Understand the conductivity of materials for heat and electricity. Recognize that some 

materials conduct heat and electricity better than others. 

 Identify applications where materials with specific conductivity properties are used (e.g., 

copper for electrical wiring). 

Magnetic Properties: 

 Describe the basic magnetic properties of materials and identify materials that are 

attracted to magnets (ferromagnetic materials). 

 Understand common uses of magnets and magnetic materials (e.g., in compasses and 

refrigerator magnets). 

Elasticity and Flexibility: 

 Differentiate between materials that are elastic (can stretch and return to their original 

shape) and those that are not. 

 Explain how elasticity and flexibility are important in various applications, such as in 

rubber bands and springs. 

Understanding Density: 

 Define and understand the concept of density, which is the mass of an object per unit 

volume. 

 Recognize that objects with different densities will float or sink in different liquids. 

 



Absorption and Reflection of Light: 

 Understand that different materials can absorb or reflect light to varying degrees. 

 Identify materials that are good reflectors or absorbers of light and their practical 

applications. 

Material Recycling and Sustainability: 

 Learn about the importance of recycling and reusing materials to reduce waste and 

conserve resources. 

 Recognize the environmental impact of different materials and the need for sustainable 

choices. 

Safety and Proper Handling: 

 Understand the importance of safely handling materials, especially when they may be 

hazardous. 

 Learn about safety measures when dealing with materials such as chemicals or electrical 

equipment. 

 

5. TEMPERATURE 

Understanding Temperature Scales: 

 Recognize and understand the two main temperature scales, Celsius (Centigrade) and 

Fahrenheit. 

 Know that the Celsius scale is commonly used for scientific measurements and weather 

reporting, while the Fahrenheit scale is used in some regions, including the United 

States. 

Temperature Measurement: 

 Understand that temperature is measured using a thermometer. 

 Learn how to read and interpret temperature readings on both Celsius and Fahrenheit 

thermometers. 

Temperature Range: 

 Identify the typical temperature range for various seasons in their region or different 

parts of the world. 

 Understand the concepts of hot and cold in relation to temperature. 

 



Effects of Temperature: 

 Describe how temperature affects daily life, such as clothing choices and indoor heating 

or cooling. 

 Understand that extreme temperatures can have health and safety implications. 

Changes in Temperature: 

 Learn about the causes of temperature changes, including the heating effect of the sun, 

weather patterns, and the changing seasons. 

 Understand the difference between daytime and nighttime temperatures. 

Thermometer Usage: 

 Know how to use a thermometer for taking personal body temperature in the case of 

illness. 

 Understand the significance of body temperature in health monitoring. 

Measurement Units: 

 Learn the units used for temperature measurement: degrees Celsius (°C) and degrees 

Fahrenheit (°F). 

 Recognize the freezing and boiling points of water on both scales (0°C/32°F and 

100°C/212°F for Celsius and 32°F and 212°F for Fahrenheit). 

Comparing Temperatures: 

 Compare temperatures in different locations using temperature data from maps or 

websites. 

 Understand how temperature can vary from place to place due to geographical factors. 

Thermal Expansion: 

 Introduce the concept of thermal expansion, where materials expand when heated and 

contract when cooled. 

 Provide examples of thermal expansion in everyday life, such as the expansion of metals 

in bridges and roads during hot weather. 

Temperature and States of Matter: 

 Understand the relationship between temperature and the states of matter (solid, 

liquid, gas). 

 Learn how heating or cooling can change the state of a substance. 



Seasonal Changes: 

 Recognize that seasonal temperature changes are related to the tilt of the Earth's axis. 

 Understand how different parts of the Earth experience different seasons at the same 

time. 

Recording and Analyzing Temperature Data: 

 Learn how to record daily temperature data and create simple temperature graphs or 

charts. 

 Analyze trends and patterns in temperature data over time. 

 

6. MAGNETIC FIELD 

Introduction to Magnets: 

 Define what a magnet is and understand that magnets have two poles, a north pole and 

a south pole. 

 Identify common objects that are made of or contain magnets, such as fridge magnets 

and compasses. 

Basic Magnetic Properties: 

 Explore the basic properties of magnets, including attraction and repulsion between 

different poles of magnets. 

 Demonstrate the ability to attract and repel objects using magnets. 

Understanding Magnetic Field: 

 Learn that magnets have invisible areas around them where their magnetic force can be 

detected; this area is called a magnetic field. 

 Visualize and draw simple diagrams to represent the magnetic field lines of a bar 

magnet. 

Types of Materials: 

 Differentiate between magnetic materials (e.g., iron, nickel, cobalt) and non-magnetic 

materials (e.g., wood, plastic). 

 Understand that magnets have a stronger effect on magnetic materials. 

Magnetic Poles and Earth's Magnetism: 

 Recognize that Earth itself acts like a giant magnet with a north pole and a south pole. 



 Understand how compasses work by aligning with Earth's magnetic field. 

Magnetic Field Strength and Shape: 

 Learn that the strength of a magnetic field is strongest near the poles of a magnet. 

 Understand that the shape of the magnetic field is similar to the field lines you learned 

about in grade 3. 

Electromagnetism: 

 Introduce the concept of electromagnets and understand that they are made by 

wrapping a wire around an iron core and passing an electric current through the wire. 

 Recognize that the strength of an electromagnet can be controlled by adjusting the 

amount of current flowing through the wire. 

Applications of Magnets: 

 Explore real-world applications of magnets, such as in electric motors, generators, 

speakers, and MRI machines. 

 Understand how magnets are used in everyday life, from refrigerator doors to magnetic 

toys. 

Magnetic Field Experiments: 

 Conduct simple experiments to investigate the properties of magnets and their 

magnetic fields. 

 Make predictions and observations about the behavior of magnets and magnetic 

materials. 

Safety and Handling: 

 Understand basic safety guidelines for handling magnets to avoid accidents and protect 

electronic devices. 

 Learn how to safely store and transport magnets. 

Magnetic Field Vocabulary: 

 Expand vocabulary related to magnets and magnetic fields, including terms like attract, 

repel, poles, and magnetic domains. 

 

 

 

 



7. LIGHT 

Introduction to Light: 

 Understand that light is a form of energy that allows us to see things. 

 Identify common sources of light, such as the Sun, light bulbs, and flashlights. 

Properties of Light: 

 Recognize that light travels in straight lines. 

 Learn that light can be reflected (bounce off a surface) and refracted (bent when it 

passes through materials like glass or water). 

Shadows: 

 Understand how shadows are formed when an object blocks light. 

 Investigate and describe the size and shape of shadows based on the position and size 

of the object and the angle of the light source. 

Colors of Light: 

 Learn that white light is made up of various colors. 

 Explore how light can be separated into its constituent colors through prisms or water 

droplets to create a spectrum. 

Luminous and Non-luminous Objects: 

 Differentiate between luminous objects (those that produce their own light, e.g., the 

Sun, a light bulb) and non-luminous objects (those that do not produce their own light, 

e.g., the Moon, a book). 

Light Travel and Speed: 

 Understand that light travels at a finite speed (about 186,282 miles per second or 

299,792 kilometers per second) and that it takes time for light to reach us from distant 

sources like stars. 

Reflection and Refraction: 

 Explore the concepts of reflection and refraction in more depth. 

 Learn how mirrors reflect light to create images and how lenses can bend light to focus 

or magnify objects. 

 



Opaque, Transparent, and Translucent Materials: 

 Differentiate between materials as opaque (do not allow light to pass through), 

transparent (allow light to pass through clearly), and translucent (allow some light to 

pass through but scatter it). 

Primary Colors and Color Mixing: 

 Discover the primary colors of light (red, green, and blue) and learn how they can be 

combined to create other colors. 

 Understand the concept of additive color mixing. 

Uses of Light and Optics: 

 Explore various applications of light and optics in everyday life, including cameras, 

telescopes, microscopes, and eyeglasses. 

Shadows and Eclipses: 

 Learn about the formation of shadows during solar and lunar eclipses. 

 Understand the difference between a solar eclipse (the Moon blocks the Sun) and a 

lunar eclipse (the Earth blocks the Sun's light from reaching the Moon). 

 

8. FOSSIL FUELS 

Definition of Fossil Fuels: 

 Understand that fossil fuels are sources of energy derived from the remains of ancient 

plants and animals. 

Types of Fossil Fuels: 

 Identify and describe the three main types of fossil fuels: coal, oil (petroleum), and 

natural gas. 

 Recognize that these fuels are finite and non-renewable resources. 

Formation of Fossil Fuels: 

 Learn how fossil fuels are formed over millions of years from the decomposition and 

compression of organic materials under heat and pressure. 

 

 



Extraction and Processing: 

 Understand that fossil fuels are extracted from the Earth through mining, drilling, and 

extraction processes. 

 Learn about the refining and processing of crude oil into various petroleum products. 

Environmental Impact: 

 Recognize that the burning of fossil fuels releases carbon dioxide (CO2) and other 

pollutants into the atmosphere, contributing to air pollution and climate change. 

 Understand the environmental consequences of fossil fuel extraction, such as habitat 

destruction and oil spills. 

Energy Production: 

 Learn how fossil fuels are used to generate electricity and power various forms of 

transportation (e.g., cars, airplanes, and ships). 

Alternatives to Fossil Fuels: 

 Explore alternative and renewable sources of energy, such as solar, wind, and 

hydroelectric power. 

 Understand the benefits of using cleaner energy sources to reduce environmental 

impact. 

Conservation and Sustainable Practices: 

 Recognize the importance of conserving energy and reducing fossil fuel consumption. 

 Understand the concept of sustainable practices to ensure that fossil fuels last longer 

and have less impact on the environment. 

Role in Climate Change: 

 Understand the link between the burning of fossil fuels and the increase in greenhouse 

gases that contribute to global warming and climate change. 

Historical Significance: 

 Learn about the historical and industrial revolution, where the widespread use of fossil 

fuels played a crucial role in shaping the modern world. 

 

 



Future of Fossil Fuels: 

 Discuss the potential challenges and limitations associated with continued reliance on 

fossil fuels. 

 Explore possible solutions and transitions to more sustainable energy sources. 

9. ENVIRONMENT 

Understanding the Environment: 

 Define the term "environment" as the surroundings that include living (biotic) and non-

living (abiotic) components. 

 Recognize the importance of a healthy environment for human and animal well-being. 

Components of the Environment: 

 Identify and classify components of the environment, including air, water, soil, plants, 

animals, and human-made structures. 

 Describe the interdependence of these components in ecosystems. 

Ecosystem Awareness: 

 Understand the concept of ecosystems and their various types (e.g., forests, grasslands, 

aquatic ecosystems). 

 Explain the relationships between living organisms and their environment within 

ecosystems. 

Conservation and Preservation: 

 Recognize the difference between conservation (sustainable use) and preservation 

(protecting without use) of natural resources and environments. 

 Discuss the importance of conserving and preserving natural resources and 

environments for future generations. 

Human Impact on the Environment: 

 Explore the ways in which human activities can have positive or negative impacts on the 

environment (e.g., pollution, deforestation, habitat destruction, conservation efforts). 

 Discuss the consequences of these human impacts on the environment and living 

organisms. 

 

 



Biodiversity: 

 Define biodiversity as the variety of life on Earth, including different species of plants, 

animals, and microorganisms. 

 Understand the importance of biodiversity for the stability and health of ecosystems. 

Environmental Issues: 

 Identify and discuss specific environmental issues, such as air pollution, water pollution, 

habitat loss, and climate change. 

 Recognize the role of individuals and communities in addressing these issues. 

Environmental Responsibility: 

 Develop a sense of responsibility for the environment and an understanding of how 

individual actions can make a positive impact. 

 Discuss strategies for reducing, reusing, and recycling resources to minimize waste and 

environmental impact. 

Local and Global Perspective: 

 Understand that environmental issues can have both local and global implications. 

 Explore examples of environmental challenges and solutions from around the world. 

Environmental Stewardship: 

 Promote the concept of environmental stewardship and the idea that humans are 

caretakers of the Earth. 

 Encourage active participation in environmental initiatives, such as tree planting, clean-

up events, or conservation projects. 

10. HEAVY AND  LIGHT 

Understanding Weight: 

 Define weight as the measure of how heavy or light an object is. 

 Recognize that weight is typically measured in units like grams or kilograms. 

Comparing Objects: 

 Compare and contrast objects based on their weight, using terms like "heavier" and 

"lighter." 

 Use appropriate comparative language to describe the weight of different objects. 



Using Scales: 

 Understand how to use a simple balance or scale to compare the weights of two 

objects. 

 Demonstrate the ability to balance two objects on a scale to determine which one is 

heavier or lighter. 

Units of Measurement: 

 Learn to use standard units of measurement for weight, such as grams and kilograms. 

 Recognize that 1 kilogram is equal to 1000 grams and understand the relationship 

between these units. 

Everyday Applications: 

 Apply the concept of heavy and light to everyday situations, such as when shopping, 

cooking, or packing for a trip. 

 Make informed decisions based on the weight of objects, like choosing the right-sized 

container for storage or understanding portion sizes in cooking. 

Estimation Skills: 

 Develop the ability to estimate the weight of common objects without using a scale. 

 Practice making reasonable estimations of the weight of various items. 

Problem-Solving: 

 Solve problems that involve weight, such as determining the total weight of a set of 

objects or comparing the weights of multiple objects. 

 Apply mathematical skills to weight-related word problems. 

Graphical Representation: 

 Represent weight data using simple graphs, bar charts, or pictographs. 

 Interpret weight-related graphs and draw conclusions from the data. 

Hands-On Activities: 

 Participate in hands-on activities that involve measuring and comparing the weights of 

various objects. 

 Engage in activities like weighing ingredients for a recipe or conducting simple science 

experiments related to weight. 



Safety Awareness: 

 Understand the importance of handling heavy objects safely to prevent accidents or 

injuries. 

 Learn about proper lifting techniques and safety precautions when dealing with heavy 

items. 

 

11. SOFT AND HARD 

Identify Soft and Hard Objects: 

 Recognize and classify objects in the environment as "soft" or "hard" based on their 

tactile properties. 

 Describe the characteristics that make an object soft or hard, such as the way it feels to 

touch. 

Sort Objects by Softness and Hardness: 

 Sort a variety of objects into two categories: soft objects and hard objects. 

 Provide explanations for the reasons behind their classifications. 

Explore Different Textures: 

 Explore and compare objects with varying textures, such as fabrics, materials, and 

surfaces. 

 Use descriptive words to explain the textures, including rough, smooth, bumpy, or 

squishy. 

Understand Material Properties: 

 Learn that the softness or hardness of an object can be related to the materials it is 

made of. 

 Identify common materials that are associated with softness (e.g., cotton, foam) and 

hardness (e.g., metal, wood). 

Conduct Simple Experiments: 

 Engage in hands-on activities and experiments to investigate the concept of softness 

and hardness. 

 Compare the effects of applying pressure to soft and hard objects. 

 



Apply Soft and Hard Concepts: 

 Apply the knowledge of soft and hard objects to practical situations, such as selecting 

appropriate materials for various tasks. 

 Explain why specific materials are chosen for specific purposes (e.g., using soft materials 

for cushions, hard materials for building structures). 

Safety Awareness: 

 Understand the importance of recognizing the softness and hardness of objects for 

safety reasons. 

 Recognize that some objects may need to be handled more carefully due to their 

hardness or softness. 

Vocabulary Development: 

 Expand their vocabulary by learning and using words related to softness and hardness, 

as well as texture-related terms. 

 Practice using descriptive language to communicate effectively. 

Critical Thinking and Problem-Solving: 

 Develop problem-solving skills by considering the softness and hardness of materials 

when faced with real-life challenges. 

 Make informed decisions based on the properties of materials. 

Environmental Awareness: 

 Understand how the choice of materials, considering their softness and hardness, can 

have environmental implications. 

 Recognize the importance of sustainable and eco-friendly materials. 

 

12. MEASURING DEVICES 

Understanding the Concept of Measurement: 

 Define the concept of measurement as the process of comparing an unknown quantity 

to a known quantity using a standard unit. 

Standard Units of Measurement: 

 Identify and use common standard units of measurement, such as meters, centimeters, 

grams, kilograms, liters, and milliliters. 



Length Measurement: 

 Use a ruler or tape measure to measure the length of objects accurately in centimeters 

and meters. 

 Understand and apply appropriate units for measuring different objects, e.g., use 

centimeters for shorter objects and meters for longer ones. 

Mass Measurement: 

 Use a balance or a scale to measure the mass of objects in grams and kilograms. 

 Understand and apply appropriate units for measuring different objects, e.g., use grams 

for lightweight objects and kilograms for heavier ones. 

Volume Measurement: 

 Use graduated cylinders, beakers, or measuring cups to measure the volume of liquids 

in milliliters and liters. 

 Understand and apply appropriate units for measuring different volumes, e.g., use 

milliliters for smaller quantities and liters for larger quantities. 

Temperature Measurement: 

 Learn to use a thermometer to measure temperature in degrees Celsius. 

 Understand common temperature scales and conversions (e.g., the relationship 

between Celsius and Fahrenheit). 

Area Measurement: 

 Understand the concept of area and learn to measure the area of simple two-

dimensional shapes (e.g., rectangles, squares) using appropriate units (e.g., square 

centimeters or square meters). 

Accuracy and Precision: 

 Distinguish between accuracy (closeness to the true value) and precision (consistency of 

measurements). 

 Practice making accurate and precise measurements. 

Estimation: 

 Develop the ability to estimate measurements before using a measuring device. 

 Use estimation to check the reasonableness of measurements. 



Conversion of Units: 

 Convert between different units within the same system (e.g., converting centimeters to 

meters or milliliters to liters). 

 Develop an understanding of why unit conversions are necessary. 

Reading Scales: 

 Read and interpret various scales on measuring devices, including rulers, thermometers, 

and scales. 

Problem-Solving: 

 Apply measurement skills to solve real-life problems, such as calculating the perimeter 

and area of irregular shapes, determining the amount of liquid to fill a container, or 

converting units in word problems. 

Safety and Proper Handling: 

 Understand the safety precautions when using measuring devices, especially when 

dealing with potentially hazardous materials (e.g., hot liquids, chemicals). 

 Learn the proper techniques for handling and using measuring tools. 

Data Collection and Recording: 

 Collect data through measurements and record the results neatly and accurately, using 

appropriate units and significant figures. 

Application of Measurement in Everyday Life: 

 Recognize and apply measurement concepts and skills in everyday situations, such as 

cooking, DIY projects, and understanding product labels. 

 

13. STATES OF MATTER 

Understanding Matter: 

 Define matter as anything that takes up space and has mass. 

 Identify the three primary states of matter: solid, liquid, and gas. 

 Describe the key characteristics of each state, such as shape, volume, and how closely 

the particles are packed. 

 



Properties of Solids: 

 Identify common examples of solids in everyday life. 

 Explain that solids have a fixed shape and volume. 

 Recognize that particles in a solid are closely packed and vibrate in place. 

Properties of Liquids: 

 Identify common examples of liquids in everyday life. 

 Explain that liquids have a definite volume but take the shape of their container. 

 Understand that particles in a liquid are not as closely packed as in solids and can move 

past each other. 

Properties of Gases: 

 Identify common examples of gases in everyday life. 

 Explain that gases do not have a fixed shape or volume. 

 Recognize that gas particles are widely spaced and move freely. 

Changes of State: 

 Describe how matter can change from one state to another through heating or cooling. 

 Understand the processes of melting, freezing, evaporation, and condensation. 

 Provide examples of everyday situations where changes of state occur. 

Measurement of Matter: 

 Introduce the concept of mass as the amount of matter in an object, typically measured 

in grams. 

 Explain that volume is the amount of space occupied by an object or substance, often 

measured in milliliters or liters. 

 Discuss the use of tools like scales and graduated cylinders to measure mass and 

volume. 

The Particle Model: 

 Learn the particle model of matter, which describes the behavior of particles in solids, 

liquids, and gases. 

 Understand that particles in solids are tightly packed, while those in gases are far apart 

and move quickly. 

 Recognize that heating or cooling affects the motion and arrangement of particles. 



Changes of State and Energy: 

 Explain that changes of state are accompanied by the absorption or release of energy. 

 Describe the energy changes during melting, freezing, evaporation, and condensation. 

 Understand that heating adds energy to particles, while cooling removes energy. 

Sublimation and Deposition: 

 Introduce the concepts of sublimation (solid to gas) and deposition (gas to solid). 

 Provide examples of substances that undergo sublimation (e.g., dry ice) and deposition 

(e.g., frost on a window). 

Critical Thinking: 

 Apply knowledge of the states of matter to real-world scenarios, such as the water cycle 

or cooking processes. 

 Predict how changes in temperature or pressure can affect the state of matter. 

 Understand the importance of the states of matter in various industries and daily life. 

 

14. FORCES 

Definition of Force: 

 Define force as a push or pull that can cause an object to move, change speed, or 

change direction. 

Types of Forces: 

 Identify and describe different types of forces, including gravity, friction, and 

magnetism. 

 Understand that gravity is the force that pulls objects toward the center of the Earth. 

Effects of Forces: 

 Explain how forces can make objects speed up, slow down, or change direction. 

 Understand that unbalanced forces can cause motion. 

Balanced and Unbalanced Forces: 

 Differentiate between balanced and unbalanced forces. 

 Recognize that balanced forces do not cause motion, while unbalanced forces do. 

 



Friction: 

 Describe the force of friction and its role in slowing down or stopping moving objects. 

 Provide examples of situations where friction is helpful and situations where it is not. 

Magnetism: 

 Explain the concept of magnetism and how it attracts or repels objects with iron in 

them. 

 Identify common uses of magnets. 

Measurement of Forces: 

 Understand that forces can be measured using units such as Newtons (N). 

 Recognize that a greater force results in more significant changes in motion. 

Gravity and Weight: 

 Explain that weight is the measure of the force of gravity acting on an object. 

 Understand that weight varies with location but mass remains constant. 

Simple Machines: 

 Identify simple machines (e.g., levers, pulleys, inclined planes) and how they use forces 

to make tasks easier. 

 Provide examples of everyday devices that use simple machines. 

Action and Reaction (Newton's Third Law): 

 Introduce Newton's third law of motion: for every action, there is an equal and opposite 

reaction. 

 Provide examples of action-reaction pairs in everyday situations. 

Understanding Pressure: 

 Define pressure as the force applied to a given area. 

 Explain how pressure is affected by the amount of force and the area over which it is 

applied. 

Real-World Applications: 

 Apply the understanding of forces to real-world scenarios, such as vehicle safety, sports, 

and engineering. 



 Explain how forces are used in the design and operation of various machines and 

structures. 

 

15. WATER CYCLE 

Understanding the Water Cycle: 

 Define the water cycle as the continuous movement of water on Earth as it evaporates 

from the surface, forms clouds, and returns as precipitation. 

Key Processes in the Water Cycle: 

 Describe the main processes of the water cycle, including evaporation, condensation, 

precipitation, and runoff. 

Evaporation: 

 Explain that evaporation is the process by which water changes from a liquid to a gas 

when heated by the sun. 

 Identify common sources of evaporation, such as lakes, rivers, and the ocean. 

Condensation: 

 Define condensation as the process in which water vapor in the air cools and changes 

back into tiny water droplets, forming clouds. 

 Recognize that condensation is responsible for cloud formation. 

Precipitation: 

 Describe precipitation as any form of water that falls from the sky, including rain, snow, 

sleet, and hail. 

 Understand that precipitation is a vital part of the water cycle, as it returns water to the 

Earth's surface. 

Collection and Runoff: 

 Explain that after precipitation, water can be collected in bodies of water like lakes, 

rivers, and oceans. 

 Discuss the concept of runoff, where excess water flows over the land and into rivers 

and streams, eventually making its way to the ocean. 

 

 



Importance of the Water Cycle: 

 Discuss the critical role of the water cycle in maintaining the Earth's water supply and 

climate. 

 Emphasize the importance of freshwater availability for ecosystems and human life. 

Role of the Sun: 

 Understand that the energy from the sun is the driving force behind the water cycle. 

 Explain that solar energy causes water to evaporate, creating a continuous cycle. 

Local and Global Water Cycles: 

 Recognize that the water cycle occurs on both local and global scales. 

 Understand that the water cycle is not limited to one location but is part of the Earth's 

interconnected systems. 

Human Impact on the Water Cycle: 

 Learn about human activities that can impact the water cycle, such as deforestation, 

urbanization, and pollution. 

 Understand the importance of responsible environmental practices to protect the water 

cycle. 

Observation and Recording: 

 Develop skills in observing and recording different stages of the water cycle, including 

cloud formations, rainfall, and changes in bodies of water. 

Diagrams and Models: 

 Create simple diagrams or models to illustrate the water cycle, highlighting the key 

processes and their relationships. 

16. FREEZING AND BOILING POINTS 

Understanding States of Matter: 

 Recognize that matter can exist in different states: solid, liquid, and gas. 

 Understand that temperature plays a crucial role in changing the state of matter. 

 

 



Defining Freezing and Boiling Points: 

 Define freezing point as the temperature at which a substance changes from a liquid to 

a solid state. 

 Define boiling point as the temperature at which a substance changes from a liquid to a 

gas state. 

Identifying Common Substances: 

 Identify common substances and their freezing and boiling points (e.g., water freezes at 

0°C or 32°F and boils at 100°C or 212°F). 

Measuring Temperature: 

 Understand how temperature is measured using a thermometer. 

 Read and interpret temperature scales (e.g., Celsius and Fahrenheit) to determine 

freezing and boiling points. 

Effect of Altitude and Pressure: 

 Recognize that freezing and boiling points can vary with changes in altitude and 

pressure. 

 Understand the concept of lower boiling points at higher altitudes due to reduced air 

pressure. 

Examples and Applications: 

 Provide examples of real-world applications of freezing and boiling points (e.g., cooking, 

weather, and the water cycle). 

Phase Changes: 

 Understand that changes in temperature can cause phase changes in matter (e.g., from 

ice to water to water vapor). 

Safety and Practical Knowledge: 

 Demonstrate safe practices when working with hot and cold substances. 

 Understand the importance of knowing freezing and boiling points for cooking and 

other activities. 

 

 



Comparing Substances: 

 Compare the freezing and boiling points of different substances (e.g., water, alcohol, 

and oil). 

 Recognize that substances have different freezing and boiling points due to their 

molecular properties. 

Conducting Simple Experiments: 

 Participate in hands-on experiments to observe changes in matter related to freezing 

and boiling points. 

 Record observations and draw conclusions from these experiments. 

Graphical Representation: 

 Learn to create simple graphs or charts to represent freezing and boiling points of 

substances. 

Practical Problem Solving: 

 Apply knowledge of freezing and boiling points to solve practical problems, such as 

determining when water will freeze or boil under different conditions. 

17. CLASSIFICATION OF ANIMALS 

Understanding Animal Classification: 

 Define classification as the process of organizing animals into groups or categories based 

on shared characteristics. 

 Explain the importance of classification for studying and understanding the diversity of 

the animal kingdom. 

The Five Main Classes of Vertebrates: 

 Identify and distinguish between the five main classes of vertebrate animals: mammals, 

birds, fish, reptiles, and amphibians. 

 Describe the key characteristics that differentiate these classes, such as body coverings, 

reproduction methods, and habitat preferences. 

Invertebrates: 

 Define invertebrates as animals without a backbone. 

 Recognize common invertebrate groups, such as insects, arachnids (spiders), mollusks, 

and crustaceans. 



 Understand that invertebrates make up the majority of the animal kingdom. 

Characteristics for Classification: 

 Identify the characteristics used for classifying animals, including body coverings (e.g., 

fur, feathers, scales, exoskeletons), number of legs, presence of a backbone, and 

method of reproduction (e.g., live birth, laying eggs). 

The Role of Taxonomy: 

 Explain that taxonomy is the science of naming, defining, and classifying living 

organisms. 

 Recognize the hierarchical system of taxonomy, from domain to species, and 

understand that each level represents a more specific classification. 

Creating Classification Keys: 

 Develop simple classification keys that enable the identification of animals based on 

observable characteristics. 

 Practice using classification keys to identify and categorize different animals. 

Animal Adaptations: 

 Explore how animal adaptations (physical and behavioral traits) help animals survive 

and thrive in their environments. 

 Understand that adaptations may influence an animal's classification and habitat. 

Local Fauna and Flora: 

 Study the animals and plants native to the local environment. 

 Categorize and classify local animals and observe their unique adaptations. 

Understanding Diversity: 

 Appreciate the vast diversity of animals within each class and how they have adapted to 

various ecological niches. 

 

Conservation Awareness:   

 

 Develop an awareness of the importance of conserving and protecting different animal 

species.  

 Understand how habitat destruction and human activities can impact animal 

populations and biodiversity. 



Presentations and Projects:  

 

 Participate in projects or presentations where students classify and showcase different 

animals.  

 Develop skills in research, data collection, and presentation of findings. 

 

18. FOOD CHAIN/FOOD CYCLE 

Understand the Concept of a Food Chain: 

 Define a food chain as a sequence of living organisms in which each one is a source of 

food for the next. 

 Recognize that food chains represent the transfer of energy from one organism to 

another. 

Identify Components of a Food Chain: 

 Identify the key components of a food chain, including producers (plants), consumers 

(animals), and decomposers (bacteria and fungi). 

 Recognize that producers convert sunlight into energy through photosynthesis, serving 

as the primary source of energy in most food chains. 

Differentiate Between Producers and Consumers: 

 Differentiate between producers and consumers by understanding that producers make 

their own food, while consumers rely on others for their energy. 

Classify Consumers: 

 Classify consumers into different categories based on their role in the food chain, 

including herbivores (plant-eating animals), carnivores (meat-eating animals), and 

omnivores (animals that eat both plants and other animals). 

Identify Predators and Prey: 

 Recognize that predators are animals that hunt and eat other animals (prey). 

 Understand the interdependence of predators and prey in a food chain. 

Describe the Transfer of Energy: 

 Explain how energy flows from one organism to another in a food chain. 

 Understand that energy decreases as it moves up the food chain due to loss through 

respiration and waste. 



Food Web: 

 Understand that ecosystems are often more complex than a single linear food chain and 

can involve interconnected food webs. 

 Explore the concept of multiple species serving as both predators and prey in a food 

web. 

Adaptations and Relationships: 

 Investigate how adaptations in animals and plants are related to their roles in the food 

chain. 

 Describe the interrelationships between organisms in an ecosystem, including 

mutualism, parasitism, and commensalism. 

Human Impact on Food Chains: 

 Explore how human activities, such as habitat destruction and pollution, can disrupt 

food chains and ecosystems. 

 Understand the importance of conservation and responsible environmental practices. 

Real-Life Examples: 

 Analyze real-life examples of food chains or food webs in different ecosystems, such as 

forests, oceans, or grasslands. 

 Discuss the implications of disruptions in these ecosystems, including the impact on 

biodiversity. 

Practical Observations and Fieldwork: 

 Engage in practical observations and fieldwork to understand local ecosystems and their 

food chains. 

 Collect data and make connections between the observed flora and fauna. 

Critical Thinking: 

 Encourage critical thinking about the balance and stability of ecosystems and how 

disruptions can lead to consequences for all organisms in the food chain. 

19. HUMAN BODY SYSTEM 

Skeletal System: 

 Identify the major bones of the human body, including the skull, ribs, spine, and limbs. 



 Understand the functions of the skeletal system, including support, protection, and 

movement. 

 Describe how bones grow and change as the body grows. 

Muscular System: 

 Recognize the major muscle groups in the body, such as biceps, triceps, quadriceps, and 

deltoids. 

 Understand the role of muscles in movement and locomotion. 

 Explain how muscles work in pairs (agonist and antagonist) to create movement. 

Circulatory System: 

 Describe the main components of the circulatory system, including the heart, blood 

vessels, and blood. 

 Explain the function of the heart in pumping blood throughout the body. 

 Understand the importance of blood in transporting oxygen and nutrients to cells and 

removing waste products. 

Respiratory System: 

 Identify the organs of the respiratory system, including the lungs, trachea, and 

diaphragm. 

 Explain the process of breathing and the exchange of oxygen and carbon dioxide in the 

lungs. 

 Recognize the importance of good respiratory health. 

Digestive System: 

 Describe the organs involved in the digestive system, such as the mouth, esophagus, 

stomach, and intestines. 

 Explain the process of digestion, including the breakdown of food and absorption of 

nutrients. 

 Understand the role of the liver and pancreas in the digestion process. 

Nervous System: 

 Identify the major parts of the nervous system, including the brain, spinal cord, and 

nerves. 

 Explain how the nervous system controls and coordinates various body functions. 

 Understand the concept of reflexes and their role in protecting the body. 

 



Excretory System: 

 Recognize the organs of the excretory system, including the kidneys, bladder, and 

urethra. 

 Explain the role of the excretory system in removing waste products and regulating the 

body's fluid balance. 

 Understand the importance of drinking water for a healthy excretory system. 

Integumentary System (Skin): 

 Describe the functions of the skin, including protection, temperature regulation, and 

sensation. 

 Explain the structure of the skin, including the epidermis, dermis, and subcutaneous 

layer. 

 Understand the importance of proper skin care and sun protection. 

Endocrine System: 

 Introduce the concept of hormones and their role in regulating various body functions. 

 Identify some major endocrine glands, such as the pituitary gland and thyroid gland. 

 Understand the effects of hormones on growth and development. 

Reproductive System (basic):  

 Introduce the basic concepts of the male and female reproductive systems.  

 Explain the roles of these systems in reproduction and the development of offspring. 

Senses: 

 Identify the five main human senses: sight (vision), hearing (auditory), taste (gustatory), 

smell (olfactory), and touch (tactile). 

 Understand the basic anatomy of sensory organs, such as the eyes, ears, nose, tongue, 

and skin. 

 Explain how sensory organs receive and transmit information to the brain. 

Lungs: 

 Describe the location and basic structure of the lungs. 

 Understand the role of the lungs in the respiratory system, which involves inhaling 

oxygen and exhaling carbon dioxide. 

 Learn about common respiratory problems and how to keep the lungs healthy. 

 



Heart: 

 Identify the heart as a vital organ in the circulatory system. 

 Understand the basic anatomy of the heart, including chambers and valves. 

 Describe the function of the heart in pumping blood throughout the body and explain 

the importance of a healthy heart. 

Stomach: 

 Recognize the stomach as a part of the digestive system responsible for breaking down 

food. 

 Understand the role of stomach acid and enzymes in digestion. 

 Explain the importance of a balanced diet and healthy eating habits for stomach health. 

Kidney: 

 Identify the kidneys as organs in the urinary system responsible for filtering waste from 

the blood to form urine. 

 Understand the importance of kidney function in maintaining proper fluid and 

electrolyte balance in the body. 

 Learn about the importance of staying hydrated for kidney health. 

Human Digestive System: 

 Describe the entire human digestive system, including the mouth, esophagus, stomach, 

small intestine, and large intestine. 

 Explain the process of digestion, absorption, and elimination in each part of the 

digestive system. 

 Understand the role of enzymes and the importance of a well-balanced diet in the 

digestive process. 

 

20. FOSSIL FUELS/COAL 

Identification of Fossil Fuels: 

 Define fossil fuels as non-renewable energy sources that come from the remains of 

ancient plants and animals. 

 Identify the three primary types of fossil fuels: coal, oil (petroleum), and natural gas. 

Formation of Coal: 

 Understand the formation process of coal, which involves the transformation of plant 

materials under heat and pressure over millions of years. 



 Recognize that coal is primarily composed of carbon. 

Types of Coal: 

 Differentiate between different types of coal, such as lignite, sub-bituminous, 

bituminous, and anthracite, based on their carbon content and energy content. 

 Understand that coal quality can vary, and some types of coal are more suitable for 

specific uses. 

Mining and Extraction: 

 Describe the methods used for mining and extracting coal, including surface mining and 

underground mining. 

 Recognize the environmental and safety concerns associated with coal mining. 

Uses of Coal: 

 Identify the various uses of coal, such as for electricity generation, heating, and as a raw 

material in industries like steel production. 

 Understand the historical and current importance of coal as an energy source. 

Environmental Impact: 

 Discuss the environmental impact of burning coal, including air pollution, greenhouse 

gas emissions, and contributions to climate change. 

 Explain the importance of transitioning to cleaner and more sustainable energy sources. 

Conservation and Sustainable Practices: 

 Learn about the concept of conserving fossil fuels and using energy more efficiently. 

 Explore strategies and technologies for reducing energy consumption and minimizing 

environmental impacts. 

Renewable Energy Alternatives: 

 Introduce the idea of renewable energy sources, such as solar, wind, and hydroelectric 

power, as alternatives to fossil fuels like coal. 

 Understand the advantages of renewable energy in terms of sustainability and reduced 

environmental impact. 

Historical and Social Context: 

 Learn about the historical significance of coal in the Industrial Revolution and its role in 

shaping societies. 



 Explore the social and economic implications of transitioning away from coal in modern 

times. 

Safety and Health Awareness: 

 Understand the health hazards associated with coal mining and exposure to coal dust 

and gases. 

 Recognize the importance of safety measures for coal miners and the regulations in 

place to protect their well-being. 

21. MAGNETIC FIELD 

Understanding Magnets: 

 Define what a magnet is and describe its basic properties. 

 Recognize that magnets have two poles: a north pole and a south pole. 

Magnetic Attraction and Repulsion: 

 Understand that like poles (north-north or south-south) of magnets repel each other, 

and opposite poles (north-south) attract each other. 

 Conduct simple experiments to demonstrate magnetic attraction and repulsion. 

Earth's Magnetic Field: 

 Explain that the Earth itself acts like a giant magnet with north and south magnetic 

poles. 

 Understand that a compass needle aligns with the Earth's magnetic field, pointing to the 

north magnetic pole. 

Properties of Magnetic Materials: 

 Identify common materials that are attracted to magnets (ferromagnetic materials) and 

those that are not (non-magnetic materials). 

 Describe how the strength of attraction varies with different materials. 

Creating Temporary Magnets: 

 Demonstrate how certain materials can become temporarily magnetized when brought 

in contact with a permanent magnet. 

 Explore temporary magnetization using iron filings or paperclips. 

Magnetic Fields and Their Representation: 



 Recognize that magnetic fields are the regions around magnets where their influence 

can be felt. 

 Learn to draw simple diagrams representing magnetic fields using field lines. 

Practical Applications: 

 Understand various everyday applications of magnets, such as in compasses, 

refrigerator doors, and magnetic toys. 

 Explain how magnetic fields are used in technologies like MRI machines. 

Safety and Caution: 

 Learn about potential hazards and safety precautions when working with strong 

magnets. 

 Understand that swallowing or mishandling small, powerful magnets can be dangerous. 

Magnetism in Nature: 

 Explore the role of magnetism in nature, including how some animals (like homing 

pigeons) use Earth's magnetic field for navigation. 

Hands-on Experiments: 

 Engage in hands-on experiments and activities to observe and explore magnetic fields 

and their behavior. 

22. LIFE CYCLE 

Life Cycles of Animals: 

 Recognize Stages: Identify and describe the different stages of an animal's life cycle, 

including birth, growth, reproduction, and death. 

 Specific Animals: Understand and explain the life cycles of specific animals, such as 

butterflies, frogs, and birds. Recognize metamorphosis as a common process in various 

animal life cycles. 

 Metamorphosis: Differentiate between animals that undergo complete metamorphosis 

(e.g., butterflies) and those that undergo incomplete metamorphosis (e.g., 

grasshoppers). 

 Parental Care: Understand and discuss how parental care varies among different 

animals. Recognize that some animals require more care from their parents, while 

others are more independent from birth. 



 Adaptations: Explain how an animal's life cycle and behaviors are adaptations to its 

environment and survival. Understand how certain behaviors and life cycle stages are 

advantageous for specific habitats. 

 Life Cycles of Endangered Species: Learn about the life cycles of endangered species 

and the importance of conservation efforts to protect these animals and their habitats. 

Life Cycles of Plants: 

 Recognize Stages: Identify and describe the stages of a plant's life cycle, including seed, 

germination, growth, flowering, and seed production. 

 Parts of a Plant: Understand the functions of different parts of a plant, such as roots, 

stems, leaves, and flowers, in the context of their life cycle. 

 Pollination: Explain the process of pollination, where pollen is transferred from the male 

parts of a flower to the female parts, leading to seed production. 

 Seed Dispersal: Describe various methods of seed dispersal, such as wind, animals, and 

water, and understand how this aids in the plant's life cycle. 

 Adaptations: Recognize how different plants have evolved specific adaptations to their 

environments and the impact of these adaptations on their life cycles. 

 Human Use: Discuss the importance of plants in human life, including as sources of 

food, medicine, and materials, and how understanding plant life cycles can help us 

cultivate and manage them effectively. 

Life Cycles of Humans: 

 Human Growth: Understand the stages of human development, including infancy, 

childhood, adolescence, adulthood, and old age. 

 Changes: Describe the physical and emotional changes that occur during each stage of 

human development. 

 Reproduction: Introduce the concept of reproduction in humans, emphasizing the role 

of parents in the birth of offspring. 

 Human Life Span: Learn about the human life span and the factors that influence a 

person's life expectancy, such as lifestyle and healthcare. 

 Human Needs: Discuss the basic needs of humans at different life stages, including 

nutrition, shelter, education, and social interaction. 

 Human Developmental Differences: Understand that individuals may develop at 

different rates and have different experiences, and foster empathy and understanding 

for these differences. 

 


