Class 2

The students at this class should begin focusing on the position and movement of objects as they manipulate the objects around them by pushing, pulling, throwing, dropping and rolling. Students at this stage are familiar with the change of state between water and ice and hence should be introduced to the existence of materials in different states (solids and liquids, as existences of gases are abstract they are to be introduced at later classes). The foundations for interactions between various materials are to be laid at this class through the interaction of water with different solids and liquids. Students are to be made aware of the existence of phenomena of light and sound that can be perceived through sensory inputs of sight and hearing. Students in this class should also appreciate the differences among organisms based on their external appearances and movement. 

Scientific Skills: 

Students should:

2.1) Understand that people can often learn about things around them by just observing things carefully, but sometimes they can learn more by doing something to the things and noting what happens.

2.2) Understand that people are more likely to believe your ideas if you give reasons for them

2.3) Understand that describing things as accurately as possible is important in science because it enables people to compare their observations with those of others.

2.4) Understand that when people give different descriptions of the same thing, it is usually a good idea to make some fresh observations instead of just arguing about who is right.

Physics

Students should: 

2.5) Understand that the way to change how something is moving are to give it a push or pull

2.6) Show an awareness that pushes or pull is needed to start things moving as well as to stop movement 

2.7) Identify that things move in many different ways, such as zig zag, round and round, back and forth, and fast and slow. 

2.8) Understand that things that make sound vibrate

2.9) Categorize different things (natural/ man made) that make different types of sounds 

2.10) Understand that people are able to see when there is light and it is able to enter their eyes 

2.11) Identify different sources of light 
Chemistry

Students should: 

2.12) Understand that water can be a liquid or a solid and can go back and forth from one form to the other. If water is turned into ice and then ice is allowed to melt, the amount of water is the same as it was before freezing.

2.13) Identify the different forms of water as it exists in nature (such as rain, snow, dew, frost) 

2.14) Show an awareness that different materials react in different ways to water (such as dissolve or not, mix or not) 

2.15) Understand that things can be done to materials to change some of their properties, but not all materials respond the same way to what is done to them (for example, applying heat affects solubility)

Biology

Students should: 

2.16) Relate that most living things are made of parts that have different functions (such as leaves, stem, roots, etc of a plant) 
2.17) Compare that some animals and plants are alike in the way they look and the things they do, and others are different from one another (such as special body parts of animals like trunk, horns, beaks, fins, fur, etc; ways of locomotion, etc) 

2.18) Understand that living things are found almost everywhere in the world. There are somewhat different kinds in different places 

2.19) Identify the external features of different plants and animals that help them thrive in different kinds of places 

2.20) Understand that people need water, food, air, waste removal, and a particular range of temperatures in their environment, just as other animals

2.21) Discover that senses can warn individuals about danger, muscles help them fight, hide, or get out of danger. 
2.22) Show an awareness that the brain enables human beings to think and send messages to other body parts to help them work properly

2.23) Accept that people are alike in many ways and different in many ways

2.24) Relate that people react to personal problems in different ways. Some ways are more likely to be helpful than others

2.25) Understand that changes happen in everyone’s life, sometimes suddenly and often slowly. People cannot control changes, but they can usually learn to cope with them
2.26) Accept that people have different feelings about events, themselves and other people
2.27) Understand that talking to someone may help people understand their feelings or problems and what to do about them 

Earth Science

Students should: 

2.28) Observe that the sun can be seen only in the day time, but the moon can be seen sometimes at night and sometimes during the day. The sun, moon, and stars all appear to move slowly across the sky 

2.29) Observe that there are more stars in the sky than anyone can count, but they are not scattered evenly, and they are not same in brightness or color
2.30) Show an awareness that stars are like the sun, some being smaller and some larger, but so far away that they look like points of light 
2.31) Observe that the patterns of the stars in the sky stay the same, although they appear to move across the sky nightly, and different stars can be seen in different seasons 
Technology
Students should: 

2.32) Show an understanding that people alone or in groups, are always inventing new ways to solve problems and get work done. The tools and ways of doing things that people have invented affect all aspects of life (for example, zippers, paper clips, telephones, microwave ovens, musical instruments, etc)

2.33) Discover that something may not work if some of its parts are missing

2.34) Be familiar with using everyday appliances such as locks, lifts, refrigerators, torches, etc) 

Nature of Science

____________

Unifying Concepts

Students should: 

2.35) Understand that there is diversity among objects, materials, living things, etc 

________________________________________________________________________

Class 3

Students in this class should understand that objects around them are subjected to different types of forces and that there is a relationship between force and motion. Students are already familiar with the concept that materials interact with other, these concepts can be extended further to show that some materials attract or repel other materials. Students are familiarized to the water cycle which is ideal to introduce the abstract concept of existences of gases.  Extending the concepts of light introduced in the previous class, students should be made aware that light is able to pass though some materials and when it does not, it causes shadows and that light falling on the rotating earth causes day and night. Concepts related to shape of the earth, rotation and revolution of earth and moon are abstract and care should be taken to introduce these through suitable activities or games. Students in this level should also appreciate the existence of different types of food and that different animals eat food of different types while plants prepare their own food. Students should also understand the food link between organisms at this stage. Efforts are to be made to make the students aware of the facts/ideas in science as we know today was not always known and persistent human endeavor led to the establishment of these ideas based on evidence.

Scientific Skills: 

Students should: 

3.1) Understand that in doing science, it is often helpful to work with a team and to share findings with others. All team members should reach their own individual conclusions, however, about what the findings mean

3.2) Offer reasons for their findings and consider reasons suggested by others. 

3.3) Understand that reasoning can be distorted by strong feelings. 

3.4) Seek better reasons for believing something than “Everybody knows that” or    “I just know” and discount such reasons when given by others.
3.5) Buttress their statements with facts found in books, articles, and databases and identify the sources used and expect others to do the same

Physics

Students should: 

3.6) Understand that changes in speed or direction of motion are caused by forces (such as magnetic force, gravitational force, frictional force, muscular force)

3.7) Be aware that the greater the force is, the greater the change in motion 

3.8) Understand that some forces can make things move without touching them (gravity, magnetism)

3.9) Observe that things near the earth fall to the ground unless something holds them up 

3.10) Understand that light travels and tends to maintain its direction of motion until it interacts with an object or material. Light can be absorbed, redirected, bounced back or allowed to pass through

3.11) Recognize that a shadow is formed when light is completely or partially blocked by an object

Chemistry

Students should: 

3.12) Identify some materials are able to attract or repel other materials

3.13) Infer that water left in an open container disappears, but water in a closed container does not disappear.

3.14) Understand that when liquid water disappears, it turns into gas (vapor) in the air and can reappear as a liquid when cooled, or a solid if cooled below the freezing point of water

3.15) Understand that water is constantly changing from one form to another in nature (through processes such as evaporation and condensation)

3.16) Understand that substances may move from place to place, but they never appear out of nowhere and never just disappear

Biology

Students should: 

3.17) Understand that people obtain energy and materials for body repair and growth from food.

3.18) Identify different types of food and their sources

3.19) Understand that only human beings process (cook/bake/steam/etc) some foods before eating, while other animals do not

3.20) Be aware that if germs are able to get inside one’s body, they may keep it from working properly

3.21) Understand that vitamins and minerals, present in small amounts in foods, are essential to keep everything working well 

3.22) Understand that eating a variety of healthy foods and getting enough exercise and rest help people to stay healthy
3.23) Understand that as people grow up, the amounts and kinds of food and exercise needed by the body may change
3.24) Understand that most plants prepare their own food (producers)

3.25) Relate plant parts to their role in photosynthesis
3.26) Understand that animals eat plants or other animal for food (consumers- herbivore/ carnivore/ omnivore) 

3.27) Understand that insects and various other organisms depend on dead plant and animal material for food (scavengers)

3.28) Understand that organisms such as bacteria decompose the dead and return the materials to the surroundings (decomposers)

3.29) Show awareness that over the whole earth, organisms are growing, dying, decaying, and new organisms, are being produced by the old ones 

3.30) Relate the different body features of animals and birds adapted to the food they eat (such as different types of teeth, claws, beaks of birds, etc) 

3.31) Describe briefly the organs in human digestive system and relate them to their function 
Earth Science

Students should: 

3.32) Know that earth is one of the nine planets that orbit the sun and that the moon orbits the earth

3.33) Know that earth is shaped like a ball

3.34) Understand that the day and night cycle is due to the rotation of the earth on its axis

3.35) Show awareness that there is regularity in movements of the earth and the moon which makes it possible to measure time (such as a day when the earth rotates once on its axis; a month when the moon revolves once around the earth and a year when the earth completes one revolution around the sun)

Technology
Students should: 

3.36) Show awareness that when a group of people want to build something or try something new, they should try to figure out ahead of time how it might affect other people.

3.37) Understand that in making decisions it helps to take time to consider benefits and drawbacks of alternatives

3.38) Understand that technologies often have drawbacks as well as benefits. A technology that helps some people or organisms may hurt others (such as depletion of natural resources, impact on wild-life, human health, etc)
3.39) Understand that the solution to one problem may create another

3.40) Design and construct a system that uses a specific force to move, change the speed or direction of an object (e.g., a boat holding paper clips can be moved through water using a magnet)

Nature of Science

Students should: 

3.41) Be familiar with the efforts taken by different people at different times to understand that earth is a sphere and that earth goes around the sun.

Unifying Concepts

Students should: 

3.42) Understand that materials as well as living things interact with each other  

________________________________________________________________________

Class 4

Students at this level are introduced to the concept that work is done when the force acting on the object succeeds in moving it, and to do work energy is needed. While introducing heat as energy, students may not be able to immediately perceive the difference between heat and temperature and efforts are to be made to improve students understanding of the same. Students have been introduced to the existence of different states of materials through the example of water as ice as well as vapor. This makes it easier for them to understand the existence of air which they think of as ‘emptiness’ and hence care should be taken to introduce some of the simple concepts related to air which are abstract, through concrete experiences. In this class, students should grasp the idea that organisms depend on their environment and the focus should be on establishing the primary association of organisms with their environment and the secondary ideas of dependence on various aspects of the environment and of behavior that helps various animals survive. Through the study of human body, students should recognize the integration of the different systems in carrying out the life processes. Students should observe phenomena related with the sky and weather and relate it to their daily experiences. 

Scientific Skills: 

Students should: 

4.1) Keep a notebook that describes observations made, carefully distinguishes actual observations from ideas and speculations about what was observed, and is understandable weeks or months later

4.2) Understand that scientists do not pay much attention to claims about how something they know about works unless they are backed up with evidence that can be confirmed and with a logical argument

4.3) Predict that when a science investigation is done the way it was done before, we expect to get a similar result.

4.4) Understand that clear communication is an essential part of doing science. It enables scientists to inform others about their work, expose their ideas to criticism by other scientists, and stay informed about scientific discoveries around the world

Physics

Students should: 

4.5) Understand that work is done when the force acting on the object succeeds in moving it, and to do work energy is needed

4.6) Know that energy appears in different forms (such as light energy, heat energy, sound energy, mechanical energy and electrical energy)

4.7) Understand that temperature of an object is a measurement of its degree of hotness or coldness

4.8) Know that heat flows from a hotter to a colder object until both reach the same temperature
4.9) Understand that some materials conduct heat while the rest do not

Chemistry

Students should: 

4.10) Realize that air is a material substance present all around us although we cannot see it. 

4.11) Observe phenomena that happens in daily life that are related with air pressure and movement (for example, air can move, air can flow up or down, air can be compressed, air can push, carry and lift things) 

4.12) Know that air is made of different kinds of gases (such as nitrogen, oxygen, carbon-dioxide and water vapor) 

4.13) Understand that air is needed for burning

Biology

Students should: 

4.14) Understand that all living things need to breathe air and without air they will die

4.15) Know that the amount of different gases in normal air people breathe in and in the air breathed out are different

4.16) Compare how plants, fish, earthworm and mammals take in oxygen and give out carbon-dioxide

4.17) Understand that living plants make oxygen (through photosynthesis) while animals make carbon-dioxide

4.18) Name the organs of the human respiratory and circulatory system and describe their functions 

4.19) Compare the ways in which nutrients, water and oxygen are transported within plants and animals

4.20) Recognize the integration of the different systems (such as the digestive, respiratory and circulatory) in carrying out life processes 

4.21) Understand that living things are interdependent on their surroundings (including water, space and shelter such as coral, tree, caves and houses) and other living things for survival

4.22) Understand that the habitats of living things such as forests, grasslands, rivers, etc may change under the influence of seasons

4.23) Understand how the behavioral adaptations of animals and plants help them respond to life needs (for example, hibernation, migration, instinct, dormancy, shedding of leaves, etc)

4.24) Understand that the physical or structural adaptations help animals survive in their environment (for example, camouflage and mimicry)  

Earth Science

Students should: 

4.25) Observe and describe the common indicators of weather (sunlight, clouds, temperature, wind, rain, and humidity)

4.26) Construct simple instruments to record weather (for example, rain gauge, wind speed and direction indicator)

4.27) Show awareness of the annual cycle of seasons through observations of natural phenomena (including time of sunrise and sunset, length of days and nights, etc)

4.28) Observe and recognize that soil is a natural resource that provides the support and nutrients necessary for plant growth

4.29) Analyze the different components of soil as rock fragments, clay, silt, sand and humus

4.30) Interpret and illustrate a simple diagram showing major layers of soil including bedrock, subsoil and topsoil

Technology
Students should: 

4.31) Understand that people may not be able to actually make or do everything they design

4.32) Understand that there is no perfect design. Designs that are best in one respect (safety or ease of use, for example) may be inferior in other ways (cost or appearance). Usually some features must be sacrificed to get others

4.33) Understand that something may not work as well (or not at all) if a part of it is missing, broken, worn out, or misconnected

4.34) Understand that if something consists of many parts, the parts usually influence one another

4.35) Use appropriate tools and simple equipment to gather scientific data and to extend the senses (for example, thermometers, magnifiers, rulers, watches, etc)

4.36) Design, construct and test a structure that can fly (e.g., a kite, a paper airplane, a hot air balloon)
Nature of Science

Students should:

4.37) Understand that results of scientific investigations are seldom exactly the same, but if the differences are large, it is important to figure out why 

4.38) Recognize when comparisons might not be fair because some conditions are not kept the same 
4.39) Understand that sometimes people aren’t sure what will happen because they don’t know everything that might be having an effect.

4.40) Understand that sometimes similar investigations give different results because of unexpected differences in the things being investigated, the methods used, or the circumstances in which the investigation is carried out, and sometimes just because of uncertainties in observations

4.41) Recognize that there is danger of choosing only the data that show what is expected by the person doing the choosing

Unifying Concepts

Students should: 

4.42) Understand that energy is needed to do work (for living as well as non living processes)

________________________________________________________________________

Class 5

As an extension of the concept of work introduced in the earlier class, students should be made aware that machines can be used to make doing work easier. Students in this class are already familiar with the concept of changes in the daily weather phenomena of the earth and hence they can appreciate that changes are constantly taking place in the world. The concept that all substances are made of matter is abstract and hence difficult to understand. Students should observe that matter commonly exists in three states and are able to change their state at particular temperatures such as boiling point, melting point, freezing point, etc. Students should recognize that although some changes in matter are reversible some are not. Students should relate that living organisms also undergo changes throughout their life, for example, life cycle of butterfly, life cycle of a plant, etc. By the end of this class, students will be aware of unifying concepts in science such as diversity, existence and need for energy, cycles, etc. Students should be made aware that technology is an intrinsic part of human culture, and changes in technology both shapes society and is shaped by it. 

Scientific Skills: 

Students should: 

5.1) Plan and conduct simple investigations independently (i.e., develop a testable question, make systematic observations, conduct simple experiments to answer questions, develop a logical conclusion, and communicate findings to others)

Physics

Students should: 

5.2) Understand that machines can be used to make doing work easier (for example, simple machines such as lever, inclined plane, wedge, wheel and axle, screw, pulley and compound machines such as scissors, wheel barrow, bicycle, etc)

5.3) Differentiate and classify specific examples of simple machines found in school and household items

Chemistry

Students should: 

5.4) Understand that all substances are made of matter 

5.5) Classify materials as solids, liquids and gases (in terms of shape and volume)

5.6) Understand that most substances change its state at specific temperature
5.7) Observe temperatures at which matter change state (condensation, evaporation, melting, freezing, sublimation and crystallization)    

5.8) Understand that some changes are reversible while some are not 

5.9) Understand that matter can undergo changes that can be categorized under many types (such as natural, man made, useful, harmful, controlled, uncontrolled, periodic, non periodic, physical as well as chemical changes)

5.10) Many kinds of changes occur faster under conditions

Biology

Students should: 

5.11) Know and describe the different types of root systems in plants (for example, tap roots, fibrous roots and modified roots) 

5.12) Know and describe the different types of shoot systems in plants (for example, stems and modified stems)

5.13) Know and describe the different types of leaves in plants (leaves and modified leaves) 

5.14) Know and describe the parts of a flower and relate them briefly to their function

5.15) Understand that plants and animals undergo a series of orderly changes throughout their lives (for example, plant cycle from flower to fruit, life cycle of a butterfly and life cycle of a frog)

5.16) Know and describe the parts of a fruit

5.17) Describe briefly the organs in the human nervous system and relate them to their function

5.18) Understand that some actions of human body can be controlled while the rest cannot be controlled (for example, voluntary, involuntary and reflex actions)

5.19) Describe briefly the organs in the human skeletal and muscular systems and relate them to their function

5.20) Understand the components of blood and their function

5.21) Understand briefly the organs in the human excretory systems and relate them to their function

5.22) Understand that some diseases are caused due to deficiencies while some are due to harmful micro organisms

5.23) Understand that most microorganisms do not cause disease, and many are beneficial

5.24) Understand that skin protects the body from harmful substances and other organisms and from drying out 
5.25) Understand that for defense against germs, the human body has tears, saliva, skin, some blood cells, and stomach secretions

5.26) Understand that a healthy body can fight most germs that do get inside. However, there are some germs that interfere with the body’s defenses 

5.27) Know that there are some diseases that human beings can catch only once 

5.28) Know that there are many diseases that can be prevented by vaccination, so that people don’t catch them even once 

5.29) Understand that physical health can affect people’s emotional well-being. Likewise, emotional well-being can affect physical health
Earth Science

Students should: 

5.30) Know that scientific evidence shows that earth is composed of concentric layers of crust, mantle and core
5.31) Understand that pressure and temperature increases with depth beneath the surface

5.32) Understand that change is something that happens constantly on the earth’s surface
5.33) Understand that some changes are so slow (such as the movement of continental plates that are driven by heat in the interior of the earth) or so fast that they are hard to see 
5.34) Some changes in the earth’s surface are abrupt (such as earthquake and volcanic eruptions) while other changes happen very slowly (such as uplift and wearing down of mountains) 
5.35) Understand that things change in repetitive, or irregular ways – or sometimes in more than one way at the same time (weathering and erosion) 

5.36) Understand that waves, wind, water and ice shape and reshape the earth’s land surface by eroding rock and soil in some areas and depositing them in other areas, sometimes in seasonal layers (weathering and erosion) 
5.37) Understand that rocks move and change over time due to heat and pressure within the earth and weathering and erosion at the surface. Smaller rocks come from the breakage and weathering of bedrock and larger rocks. Soil is partly made from weathered rock, partly from plant remains – and also contains many living organisms A

5.38) Classify rocks as igneous, sedimentary and metamorphic based on how they are formed

5.39) Identify and describe rocks (for example, granite, slate, limestone, shale, sandstone, coal) based on their properties such as color, texture, grain size, composition, presence of fossils, etc  

Technology
Students should: 

5.40) Understand that transportation, communications, nutrition, sanitation, health care, entertainment and other technologies give large numbers of people today the goods and services that were once luxuries enjoyed by the wealthy

5.41) Understand that technology is an intrinsic part of human culture, it both shapes society and is shaped by it. Changes in technology available to people greatly influences what their lives are like

5.42) Understand that technology is largely responsible for the great revolutions in agriculture, manufacturing, sanitation and medicine, warfare, transportation, information processing, and communications that have radically changed how people live

5.43) Choose appropriate common materials and design simple mechanical constructions (for example, a model of an animal whose legs are moved with a lever, a pulley system that carries an object from one place to another or closes a door)

Nature of Science

Students should:

5.44) Be familiar with perseverance and risks scientists took in trying to find cures for some of the worst diseases that plagued the humans in the previous centuries

Unifying Concepts

Students should: 

5.45) Understand that most things change though some properties or characteristics remain constant. Changes might occur, for example, in properties of materials, position of objects, motion, and form and function of systems. Interactions within and among systems result in change. Changes vary in pattern, including trends and cycles.

________________________________________________________________________

Class 6

Students at this level should apply concepts of measurement learnt in the previous classes in mathematics to understand the properties of substances. Students should also understand the concepts of force, motion, and work in more depth at this class and do calculations. Students are also to be introduced to microscopic units of all matter and how they interact with each other to form newer matter. The students should relate to the symbolic and mathematical world of chemical formulas and equations. The concepts of reproduction are to be introduced at this stage. Students should also progress from the point of view of individual organisms to recognizing patterns in ecosystems. Although students are familiar with concepts such as shadows, revolution of earth and moon, and occurrence of seasons through earlier classes, still they may find the concepts explaining the phases of moon and cause for earth’s seasons  a little difficult to absorb, hence care should be taken to explain these through activities and games.

Scientific Skills: 

Students should: 

6.1) Notice and criticize the reasoning in arguments in which fact and opinion are intermingled or the conclusions do not follow logically from the evidence given 
6.2) Understand that some aspects of reasoning have fairly rigid rules for what makes sense, other aspects don’t. If people have rules that always hold, and good information about a particular situation, then logic can help them figure out what is true about it.

Physics

Students should: 

6.3) Use common tools and equipment to measure length, mass, volume, time and temperature 

6.4) Be aware about the importance of taking readings accurately (for example, without parallax error, based on meniscus level, etc)

6.5) Understand the need for standard units of measurement and use them

6.6) Apply formulas and calculate quantities such as area, density and speed

6.7) Understand that the weight of an object on earth is the result of the gravitational attraction between its mass and that of the earth

6.8) Understand that the motion of an object is always judged with respect to some other object or point and so the idea of absolute motion or rest is misleading

6.9) Know that different objects move in different ways (for example, linear, rotational, oscillatory, random, periodic and compound)

6.10) Understand that an unbalanced force acting on an object changes its speed or direction of motion, or both while a balanced force produce no change in the movement of an object

6.11) Understand that if the force acts toward a single center, the objects path may curve into an orbit around the center

6.12) Use the newton as the S.I unit of force

6.13) Understand the quantitative relationship between force, area and pressure and its application (for example, the use of skis and snowboards, the effect of sharp blades, hydraulic brakes)

6.14) Understand the quantitative relationship between work, force and distance

6.15) Use joule as the unit of work

Chemistry

Students should: 

6.16) All matter is made up of atoms which are far too small to see directly through a microscope 

6.17) Understand that about 100 different elements have been identified out of which everything is made

6.18) Understand that atoms of any element are alike but different from atoms of other elements
6.19) Understand that atoms may stick together in well-defined molecules or maybe packed together in large arrays. Different arrangements of atoms compose all substances.

6.20) Understand that when 2 or more elements combine to form a new substance, it is called a compound.

6.21) Understand that a lot of different materials can be made from the basic materials (as atoms of elements combine in different ratios to form different compounds)

6.22) Recognize that when a new material (compound) is made by combining 2 or more materials it has properties that are different from the original materials

6.23) Understand that mixtures are composed of constituents that are not combined (for example, air, sea water and most rocks)

6.24) Classify a list of substances into elements and compounds

6.25) Recognize the symbols and formulae of some common elements and compounds

6.26) Balance simple chemical equations

6.27) Understand that elements vary widely in their physical properties including appearance, state at room temperature, magnetic properties, thermal and electrical conductivity and these properties help in classifying elements as metals and non metals

Biology

Students should: 

6.28) Understand that a great variety of kinds of living things can be sorted into groups in many ways (for example, plants can be classified based on life span, life cycle, nutrition, habitat, flowering, etc while animals can be classified based on presence of backbone, habitat, regulation of body temperature, respiration, egg laying or giving birth to young ones, etc)

6.29) Identify living and non-living elements in an ecosystem

6.30) Understand that organisms may exist as a member of a population, and populations interact with other populations in a community. Communities with the physical environment form ecosystems 

6.31) Understand that one of the most general distinctions among organisms is between plants, which use sunlight to make their own food, and animals which consume energy rich foods 

6.32) Understand that plants use the energy from sunlight to make sugars from carbon dioxide and water (introduce photosynthesis as a chemical equation)

6.33) Understand that plants can use the food they make immediately or store it for later use 

6.34) Understand that food provides molecules that serve and fuel and building material for all organisms 

6.35) Understand that carbon and hydrogen are common material of living matter 

6.36) Understand that organisms that eat plants break down the plant structures to produce the materials and the energy they need to survive. Then they are consumed by other organisms 

6.37) Understand that all organisms, including the human species are part of and depend on two main interconnected global food webs. One includes microscopic ocean plants, the animals that feed on them, and finally the animals that feed on those animals. The other web includes land plants, the animals that feed on them and so forth 

6.38) Understand that the cycles continue indefinitely because organisms are decomposed after death to return food materials to the environment 

6.39) Understand that over a long time, matter is transferred from one organism to another repeatedly and between organisms and their physical environment. The total amount of matter remains constant, even though its form and location change 
6.40) Understand that energy can change from one form to another in living things

6.41) Understand that organisms get energy from oxidizing their food, releasing some of its energy as heat

6.42) Understand that almost all food energy comes originally from sunlight
6.43) Understand that in all environments, organisms with similar needs may compete with one another for resources including food, space, water, air and shelter. In any particular environment, the growth and survival of organisms depend on physical condition
6.44) Understand that for any particular environment, some kinds of plants and animals survive well, some survive less well, and some cannot survive at all

6.45) Understand that changes in environmental conditions can affect the survival of individual organisms and species

6.46) Understand that individuals of the same kind differ in their characteristics, and sometimes the differences give individuals an advantage in surviving and reproducing

Earth Science

Students should: 

6.47) Understand that the earth is the third planet from the sun in the solar system. The solar system has the sun as the central star and includes the earth and eight other planets, moons of the planets, meteors, asteroids and comets. 

6.48) Understand that the earth has unique characteristics such as being covered extensively by large oceans of water, having frozen ice caps at its poles, having a protective covering of atmosphere that shields earth from harmful rays of the sun, all of which makes life possible on earth.

6.49) Understand that moon is the natural satellite of Earth and other planets too have moons.

6.50) Understand that the objects in the solar system are in a regular and predictable motion which causes the phenomena of day and night, year, phases of the moon and eclipses.

6.51) Observe that the moon looks a little different every day, but looks the same again about every four weeks. 
6.52) Understand that the moon’s orbit around the earth once in about 28 days changes what part of the moon is lighted by the sun and how much of that can be seen from the earth (the phases of the moon). 
6.53) Observe and describe the changing phases of the moon as it revolves around the earth (new, waxing crescent, first quarter, waxing gibbous, full, waning gibbous, last quarter, and waning crescent).

6.54) Understand that seasons are caused because the earth’s axis is tilted towards or away from the sun during its revolution around the sun, which influences the amount of sun’s energy hitting the earth’s surface

6.55) Prepare a model to describe how sun’s rays strike the earth during different seasons

6.56) Understand that the planets as well as their moons are kept in their orbits due to the gravitational pull of the sun and the planets respectively

6.57)  Understand that the gravitational pull of the sun and the moon causes the phenomena of tides

Technology
Students should: 

6.58) Understand that telescopes magnify the appearance of some distant objects in the sky, including the moon and the planets. The number of stars that can be seen through the telescopes is dramatically greater than can be seen by the unaided eye. Telescopes reveal the surface of the moon has many craters and mountains, the sun has dark spots, and Jupiter and some other planets have their own moons (for example, Hubble Space Telescope)
6.59) Understand that technology is essential to science for such purposes as access to outer space and other remote locations, sample collection and treatment, measurement, data collection, and storage, computation, and collection of information (eg., lunar rover, Sojourner)

6.60) Understand that facts such as cost, safety, appearance, environmental impact, and what will happen if the solution fails must be considered in technological design

6.61) Understand that all technologies have effects other than those intended by the design, some of which may have been predictable and some not 

6.62) Understand that side effects of technologies may turn out to be unacceptable to some of the population and therefore lead to conflict between groups

6.63) Construct a device that could have been used to tell time before mechanical clocks were invented (e.g., sundial)

6.64) Design, make and calibrate a hydrometer and use it to compare the density of water with that of another liquid

Nature of Science

Students should:

6.65) Understand that scientists know about the danger of prior expectations to objectivity and take steps to try and avoid when designing investigations and examining data. One safeguard is to have different investigators conduct independent studies of the same questions

6.66) Understand that what people expect to observe often affects what they actually do observe. Strong beliefs about what should happen in particular circumstances can prevent them from detecting other results
Unifying Concepts

Students should: 

6.67) Understand that a system is an organized group of related objects or components that form a whole. Systems can consist, for example, of organisms, machines, galaxies, etc. Systems have boundaries, components, input and output, and feedback. Systems encompass subsystems as well. 

________________________________________________________________________

Class 7

Students at this level are to be introduced to in-depth concepts of light and sound such as reflection, refraction, lenses, focal length, pitch, frequency, etc. The introduction of electric current and the existence of static electricity are to be done at this stage. By exploring the distinction between pure substances and mechanical mixtures and solutions, students will come to recognize that most matter is either a solution or a mechanical mixture (for example, food, drinks, medicines, cosmetics, etc). Students should determine the identity of unknown substances by comparing its properties with those of known substances. Students are also introduced to the cellular dimensions of living systems. The concepts of reproduction are to be introduced at this stage. The students should be made aware of the consequences of alcoholism, narcotic drugs, misuse of prescription drugs, etc at this class. Students in this class should understand how the energy transfer between the sun, earth and the earth’s atmosphere influences climate and weather on earth.

Scientific Skills: 

Students should: 

7.1) Scientific investigations usually involve the collection of relevant evidence, the use of logical reasoning, and the application of imagination in devising hypotheses and explanations to make sense of the collected evidence 

7.2) Hypotheses are valuable, even if they turn out not to be true, if they lead to fruitful investigations
Physics

Students should: 

7.3) Understand that energy in one form can be converted to another form

7.4) Understand that heat energy is in the disorderly motion of molecules

7.5) Know that heat energy is transferred by the movement of molecules in conduction, convection and evaporation, while radiation involves direct transfer of energy

7.6) Understand that although energy is always conserved, it may be also dissipated, reducing its availability as a resource

7.7) Understand that sound is a form of energy produced and transmitted by vibrating matter

7.8) Understand that sound travels in waves and can be described by the wavelength and frequency of the waves

7.9) Understand that a wave is a disturbance moving through a medium

7.10) Understand that sound can travel only when there is matter to transmit them

7.11) Relate that sound travels more quickly through solids than through liquids and gases because the molecules of a solid are closer together

7.12) Understand the relationship between the loudness of a sound and the amplitude of the vibration causing it

7.13) Understand the relationship between the pitch of a sound and the frequency of the vibration causing it

7.14) Know that some animals make and hear sound vibrations different than humans can make and hear

7.15) Understand that something can be seen when light waves emitted or reflected by it enter the eye

7.16) Understand that light from the sun is made up of a mixture of many different colors of light, even though to the eye the light looks almost white. Other things that give off or reflect light have different mix of colors

7.17) Know that light acts like a wave in many ways. And waves can explain how light behaves
7.18) Show awareness that light does not need a medium through which to move

7.19) Understand that light travels and tends to maintain its direction of motion until it interacts with an object or material. Light can be absorbed (as heat), redirected (refracted), bounced back (reflected) or allowed to pass through

7.20) Describe how incandescent, fluorescent and phosphorescent sources produce light

7.21) Understand that the eclipses of the moon and sun occur due to shadows caused by the earth and moon respectively

7.22) Compare the characteristics of the image formed by a plane mirror and by a pin-hole camera

7.23) Understand the effects and uses of different reflecting surfaces (plane and curved mirrors) 

7.24) Distinguish between a convergent beam and a divergent beam

7.25) Understand electricity as a useful form of energy in our lives

7.26) Understand that a continuous flow of negative charges create an electric current

7.27) Differentiate between electric charges at rest (static electricity) and in motion (current)

7.28) Understand that while some materials conduct electricity some do not

7.29) Understand that lightning is the discharge of static electricity in the atmosphere

7.30) Know the uses and potential dangers of electrostatic charges generated in everyday situations (for example, in photocopiers and inkjet printers)

Chemistry

Students should:

7.31) Distinguish between pure substances (for example, copper and sugar), mechanical mixtures (heterogenous) and solutions (homogenous) using particle theory 

7.32) Describe the concentration of solution in qualitative terms (for example, dilute, concentrated) and in quantitative terms (for example, grams of solute per 100ml) 

7.33) Distinguish saturated and unsaturated solutions

7.34) Demonstrate different methods of separating the components of mixtures (for example, evaporation, sifting, filtration, distillation, magnetism)

7.35) Understand that compounds can be classifies as acids, bases and salts based on its properties

7.36) Analyze the pH of a solution and classify it as acidic, basic or neutral

7.37) Describe matter by its physical properties such as shape, density, solubility, odor, melting point, boiling point and color

7.38) Understand that some physical properties, such as density, boiling point, and solubility are characteristic of a specific substance and do not depend on the size of the sample

7.39) Understand that equal volumes of different substances usually have different weights
7.40) Understand that chemical properties such as acidity, basicity, combustibility and reactivity indicate whether a chemical substance can undergo a chemical change

Biology

Students should: 

7.41) Understand that cells are the unit of structure and function of living organisms

7.42) Understand that living cells can come only from other living cells

7.43) Understand that some living things are made up of a single cell, while the rest are made of many cells
7.44) Understand that microscopes make it possible to see that living things are made mostly of cells

7.45) Understand that the cells in animals are similar to those in human beings but differ somewhat from cells found in plants

7.46) Understand that the cell is composed of sub-cellular organelles each with a specific structure and function (for example, cell membrane, cytoplasm, nucleus, cell wall, vacuole, mitochondrion, endoplasmic reticulum and chloroplast)

7.47) Understand the division of labor at the cellular level and its significance in successful function of a cell

7.48) Understand that organisms of same kind (species) perpetuate themselves on earth only when they reproduce
7.49)  Understand that most offspring’s have two parents (sexual reproduction) while some have only a single parent (asexual reproduction) 

7.50) Understand that binary fission, multiple fission, bud formation, spore formation, regeneration and vegetative reproduction are processes involving single parent

7.51) Understand that vegetative propagation of plants is common

7.52) Understand that in sexual reproduction, a single specialized cell from a female merges with a specialized cell from a male 

7.53) Understand that the fertilized egg cell, carrying genetic information from each parent, multiplies to form the complete organism 

7.54) The same genetic information is copied in each cell of the new organism 
7.55) Following fertilization, cell division produces a small cluster of cells that then differentiate by appearance and function to form the basic tissues of an embryo 

7.56) Understand that tobacco smoke contains harmful substances such as nicotine, carbon monoxide gas, tar and other cancer causing substances

7.57) Understand that smoking as well as passive smoking is injurious to a person’s health

7.58) Discuss ways in which people can be made to give up smoking

7.59) Understand the harmful effects of consuming alcohol

7.60) Discuss ways in which alcoholics can be made to give up addiction to alcohol

7.61) Understand the uses of medicinal drugs

7.62) List some drugs that are commonly abused

7.63) Know the harmful effects of drug abuse and ways in which an addict can be made to give up on drugs

Earth Science

Students should: 

7.64) Understand that the earth first formed in a molten state and then the surface cooled into solid rock.

7.65) Understand the composition and importance of earth’s atmosphere as well as its unique characteristics (such as density, elasticity, compressibility).   

7.66) Understand that the human as well as geological activities can change the composition of atmosphere (for example, man’s activities in increasing the Carbon dioxide levels and effect of Chloro-fluoro carbons on Ozone layer; geological activities such as volcanoes and meteorites injecting huge quantities of smoke) 

7.67) Understand that the sun is the ultimate source of energy in our solar system

7.68) Understand that the earth’s surface is more efficiently heated than the atmosphere 

7.69) Understand that the amount of energy reaching any given point on the earth’s surface depends on the angle at which the sun’s rays strike the earth and the seasons

7.70) Understand that the temperature of the atmosphere at any given zone depends on the latitude, altitude, distance from the sea, winds, ocean currents, direction of mountains, and slope of land

7.71) Understand that convection in the atmosphere is the major cause of weather

7.72) Differentiate between weather and climate

7.73) Understand the inverse relationship between air pressure and air temperature

7.74) Understand the factors responsible for formation of pressure belts on the earth (such as heat energy from the sun, angle of sun rays, rotation of earth, relationship between pressure and temperature)

7.75) Understand that winds are created due to uneven distribution of the earth’s surface and are modified by the rotation of the earth

7.76) Differentiate between the cause for land and sea breezes and the monsoons 

7.77) Recognize a variety of storm types created by extreme atmospheric conditions (for example, a cyclone is a low pressure area surrounded by high pressure and is characterized by counter-clockwise or clockwise movement of air)

7.78) Understand that different atmospheric conditions create different types of precipitation

Technology
Students should: 

7.79) Understand that scientific laws, engineering principles, properties of materials, and construction techniques must be taken into account in designing engineering solutions to problems

7.80) Understand that even a good design may fail, sometimes steps can be taken ahead of time to reduce the likelihood of failure, but it cannot be entirely eliminated

7.81) Understand that systems fail because they have faulty or poorly matched parts, are used in ways that exceed what was intended by the design, or were poorly designed to begin with 

7.82) Understand that the most common ways to prevent failure are pre-testing parts and procedures, over -design, and redundancy

7.83) Design devices that can transform one form of energy into another (eg., an electric bell that transforms electrical energy into sound energy)

7.84) Design make and test an optical device (e.g., a periscope, a kaleidoscope)

7.85) Design and make musical instruments, and explain the relationship between the sounds they make and their shapes

Nature of Science

Students should:

7.86) Understand that sometimes people invent a general rule to explain how something works by summarizing observations. But people tend to over-generalize, imagining general rules on the basis of only a few observations. 

7.87) Understand that when similar investigations give different results, the scientific challenge is to judge whether the differences are trivial or significant, and it often takes further studies to decided 
7.88) Understand that even with similar results, scientists may wait until an investigation has been repeated many times before accepting the results as correct 
Unifying Concepts

Students should: 

7.89) Understand that thinking about things as a system means looking for how every part relates to others

________________________________________________________________________

Class 8

Students should understand the fundamental properties of electricity and magnetism and electromagnets. Students at this stage should be introduced to the basic concepts and terminology related to atom. The cellular dimensions of living systems are explored in depth at this stage. Foundations of the genetic concept that most characteristics of living things are due to heredity should be introduced at this stage. Students should be made aware of consequences of premarital sex, abortion, etc at this stage through discussions of newspaper articles. Students in this class should be introduced to the physical, biological and chemical characteristics of the ocean that are dynamic and subject to variations. 
Scientific Skills: 

Students should: 

8.1) Accurate record keeping, openness, and replication are essential for maintaining an investigator’s credibility with other scientists and society

8.2) Different models can be used to represent the same thing. Choosing a useful model is one of the instances in which intuition and creativity come into play in science, mathematics, and engineering

Physics

Students should: 

8.3) Understand that light travels at different speeds in different media

8.4) Understand the effects of different lenses on a parallel beam of light (concave and convex) 

8.5) Understand that magnifiers help people see things they could not see without them

8.6) Understand that telescopes magnify the appearance of some distant objects in the sky, including the moon and the planets. The number of stars that can be seen through the telescopes is dramatically greater than can be seen by the unaided eye

8.7) Understand the use of lenses in correcting the short-sightedness and long-sightedness of human eye

8.8) Understand that human eyes respond to only a narrow range of wavelengths of electro-magnetic waves- visible light. Differences of wavelength within that range are perceived as differences of color

8.9) Know that the electromagnetic spectrum includes radio waves, infrared, visible light, ultraviolet waves, x-rays, and gamma rays

8.10) Demonstrate understanding that electrical energy can be transformed into other forms of energy (for example, light, heat and sound)

8.11) Design and construct a variety of electric circuits and differentiate between them (for example, parallel and series circuits)

8.12) Understand what is meant by current, voltage and resistance and state their units

8.13) Understand the hazards of damaged insulation, overloaded circuits and damp conditions

8.14) Know what a fuse is and the effect and danger of using one of incorrect rating

8.15) Understand that lines of force extend from the poles of a magnet in an arched pattern defining the area over which the magnetic force is extended

8.16) Understand that a current flowing through a wire creates a magnetic field in a pattern similar to that of a bar magnet

8.17) Construct a simple electromagnet using a wire, nail or other iron bearing object and a dry cell

8.18) Recognize the use of electromagnets in motors and generators

8.19) Identify the different ways in which electricity is produced ( for example, by batteries using chemical energy, by dams using water power, by generating stations using nuclear energy)

Chemistry

Students should:

8.20) Understand that in solids, the atoms or molecules are closely locked in position and can only vibrate. In liquids they have higher energy, are more loosely connected and can slide past one another. Some molecules may get enough energy to escape into a gas. In gases the atoms and molecules have still more energy and are free of one another except during occasional collision
8.21) Understand that heat energy is in the disorderly motion of molecules
8.22) Understand that atoms and molecules are perpetually in motion. Increased temperature means greater average energy of motion so most substances expand when heated
8.23) Understand that no matter how substances within a closed system interact, the total mass of the system remains the same (law of conservation of mass)  
8.24) Use the idea of atoms to explain the conservation of matter. If the number of atoms stay the same no matter how the same atoms are rearranged then their total mass stays the same

8.25) Recognize that some types of chemical reactions require continuous input of energy (endothermic) and others release energy (exothermic)

8.26) Understand the contributions of Dalton in describing the concept of atom

8.27) Understand that the atom is the basic building block of matter and consists of subatomic particles (proton, neutron, and electron) that differ in their location, charge and relative mass

8.28) Understand that the valency of an atom or radical is the number of hydrogen atoms that will combine with or be displaced by one atom of that element or radical

8.29) Understand that the atomic number of an element is the number of protons in its nucleus

8.30) Understand that the mass number of an element is the sum of the number of protons and the number of neutrons in its nucleus

8.31) Understand that if two atoms of an element have the same atomic number but different mass number then the atoms are said to be isotopes

8.32) Understand that when atoms lose or gain electrons, they form ions

8.33) Understand that valence electrons are those electrons of an atom that take part in combing atoms to form molecules or compounds
Biology

Students should: 

8.34) Understand that all living things are composed of cells, just one to many millions, whose details are usually visible through a microscope

8.35) Understand that different body tissues are made up of different kinds of cells 

8.36) Understand that tissues with the same function group to form organs, which work together in an organ system to carry out a life process

8.37) Understand that cells repeatedly divide to make more cells for growth and repair

8.38) Understand that cells go through a life cycle known as the cell cycle 

8.39) Understand that for offspring to resemble their parent there must be a reliable way to transfer information from one generation to the next (heredity)  

8.40) Understand that in sexual reproduction a new individual is formed through the union of an egg and a sperm
8.41) Understand that a new individual formed through sexual reproduction receives genetic information from its mother as well as the father through the egg and sperm respectively

8.42) Know the physical changes that occur during puberty and early adolescence 

8.43) Describe briefly the structures and functions of human male and female reproductive systems

8.44) Describe briefly the menstrual cycle and fertilization

8.45) Describe briefly the temporary and permanent method of birth control

8.46) Know the harmful consequences of sexually transmitted diseases like syphilis, gonorrhoea and aids

8.47) Discuss the consequences and issues related to abortion and pre marital sex through newspaper articles

8.48) Understand that the length and quality of human life are influenced by many factors, including sanitation, diet, medical care, sex, genes, environmental conditions, and personal health behaviors. 

8.49) Understand that specific kinds of germs cause specific diseases

8.50) Understand that viruses, bacteria, fungi, and parasites may interfere with normal body functions. A person can catch a cold many times because there are many varieties of cold viruses that cause similar symptoms
8.51) Understand that vaccines induce the body to build immunity to a disease without actually causing the disease itself 
8.52) Understand that white blood cells engulf invaders or produce antibodies that attack them or mark them for killing by other white cells. The antibodies produced will remain and can fight off subsequent invaders of the same kind
8.53) Understand that different individuals handle their feelings differently and can have different feelings in the same situation 
8.54) Understand that often human beings don’t understand why others act the way they do, and sometimes they don’t understand their own behavior and feelings 

8.55) Understand that one way to respond to a strong feeling, either pleasant or unpleasant, is to think about what caused it and then consider whether to seek out or avoid similar situations

8.56)  Understand that interactions among the senses, nerves, and brain make possible the learning that enables human beings to cope with changes in their environment 
8.57) Understand that individuals differ greatly in their ability to cope with stressful situations. Both external and internal conditions (chemistry, personal history, values) influence how people behave 

8.58) Understand that although within any society there is usually broad general agreement on what behavior is unacceptable, the standards used to judge behavior vary for different settings and subgroups, and they may change with time and different political and economic conditions

8.59) Understand that people may react to mental distress by denying they have any problems 
8.60) Understand that with help people can uncover the reasons for their feelings 

Earth Science

Students should: 

8.61) Know that oceans cover 70 percent of the earth’s surface

8.62) Recognize that matching coastlines and similarities in rock types and life forms suggest that today’s continents are separated parts of what was long ago a single continent

8.63) Create a model of the ocean floor and describe each of the major features (continental shelf, continental slope, and the continental rise, abyssal plain and ocean trenches)

8.64) Understand that the ocean is a dynamic system that is constantly undergoing many chemical, biological and physical changes

8.65) Understand the composition of sea water and how its salinity depends on the rates of evaporation and runoff from land

8.66) Understand that the ocean is the largest reservoir of heat at earth’s surface.

8.67) Understand that convection is the method of energy transfer between the oceans and atmosphere and the land surface

8.68) Understand that the stored heat in the ocean influences the earth’s weather

8.69) Understand that waves are generated on the ocean surface due to the action of wind

8.70) Understand that tides are caused by the gravitational pull of the sun and the moon

8.71) Understand that ocean currents are caused by wind patterns and difference in water densities due to salinity and temperature

8.72) Understand that as the depth of the ocean water increases, the temperature decreases, the pressure increases and the amount of light decreases and thus influence the type of living organisms that can live at a particular depth.

8.73) Know that the ocean is an important source of food and mineral resources
Technology
Students should: 

8.74) Understand that in all technologies, there is always trade-offs to be made

8.75) Compare consumer products and consider reasonable personal trade-offs among them on the basis of features, performance, durability and cost

8.76) Understand that design usually requires taking constraints into account. Some constraints such as gravity or the properties of materials to be used are unavoidable. Other constraints including economic, political, social, ethical, and aesthetic ones limit choices

8.77) Understand that new technologies increase some risks and decrease others. Some of the same technologies that have improved the length and quality of life for many people have also brought new risks

8.78) Understand that technology cannot always provide successful solutions for problems or fulfill every human need.

8.79) Design and build electrical circuits that operates a device in a controlled way (a switch controlling the function of lamps, buzzers, etc)

8.80) Inspect, disassemble, reassemble simple mechanical devices and describe what the various parts are for, estimate the effect that making a change in one part of the system is likely to have on the system as a whole

Nature of Science

Students should:

8.81) Understand that scientific knowledge is subject to modification as new information challenges prevailing theories and as a new theory leads to looking at old observations in a new way.
8.82) Understand that often different explanations can be given for the same evidence, and it is not always possible to tell which is correct. 
8.83) Understand that some scientific knowledge is very old and yet is still applicable today 

Unifying Concepts

Students should: 

8.84) Understand that although most things change, some properties of object and processes are constant (for example, speed of light in a given media, the charge of an electron, the sum of energy and matter in the universe)
________________________________________________________________________

