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Standard 1: Synthesis  

Grade 1 students Grade 2students Grade 3 students 
Terminologies or definitions 

 Describe the different type of water bodies. 

 Define the term motion. 

 Define, give examples and explain the 

importance of natural resources. 

 Define energy and identify different kinds of 

energy (sound, light, heat, solar energy, 

electricity). 

 Identify the different scientific tools and types 

of data. 

 Define the terms adaptation, camouflage, and 

mimicry. 

 Define the terms ecosystem, population and 

community. 

 Define the term food chain, and identify its parts 

(producers, consumers, decomposers, 

carnivores, omnivores, herbivores, predators 

and prey). 

 Define and explain the term soil. 

 Define and explain the term weather. 

 Define and explain the term water cycle. 

 Define and explain the term simple machine. 

 Define and explain the term compound 

machine. 

 Differentiate weathering from erosion. 

 Define the term natural resources, and 

differentiate renewable from nonrenewable 

resources. 

 Define the terms hibernate and migrate. 

 Define the term technology. 

 Define the term life cycle. 

Symbols and units 
 Interpret weather symbols. 

 
                   NA  List possible reasons for differences in 

measurements between groups. 

 Measure and compare the mass, volume, and 

temperature of solids and liquids. 

 Estimate and measure the mass and volume of 

different solids and liquids. 
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Concepts, procedures and experiments  
 Explain the roles of the engineers in solving 

problems using the design process. 

 Identify composition of the different objects 

with their uses. 

 Explain the need for water, air, shelter and light 

(plants) of living things. 

 Describe the growth and development of 

animals. 

 Describe plant’s growth. 

 Describe the function of each part of the plant. 

 Identify the types of environments where 

different organisms live. 

 Describe the types of organisms living in 

different habitats. 

 Trace and explain the formation of the soil. 

 Observe and describe the weather for the day. 

 Observe and describe the events happening 

during each season. 

 Observe and describe the different objects 

found in the sky. 

 Observe and describe the changes happening in 

the sky. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Identify the needs of animals for survival. 

 Describe the plant’s life cycle and understand 

the factors that affects seed germination. 

 Identify the parts of an ecosystem and identify 

the ecological interactions. 

 Understand and suggest solutions to the 

negative effect of environmental changes on 

living things. 

 Identify changes in states of matter; water as an 

example amongst others.  

 Analyze and describe objects found in the sky, 

then explain the importance of the sun for living 

things. 

 Determine the cause and effect in the 

relationships of magnetic interactions between 

two objects with no contact with each other. 

 Identify the changes in weather. 

 Describe the effect of change of season in the 

length of the daytime and nighttime. 

 Describe the Earth’s movement and understand 

how day and night occurs. 

 Use observations to make inferences. 

 Explain how models may be used in 

investigations. 

 Describe the steps of the designing process. 

 Explain the process of pollination and its 

importance. 

 Explain plant’s adaptations and animal’s 

survival in their environments. 

 Describe aquatic and terrestrial environments. 

 Explain that producers, consumers and 

decomposers are integral parts of a food chain. 

 Explain that natural events and manmade events 

can affect habitats and living things. 

 Describe the processes in water cycle. 

 Describe the various phases of the moon. 
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Hypothesis, phenomena and ideas. 
 Predict the succeeding event based on a given 

pattern. 

 Explain the reason for having day and night. 

 Explain the different ways to investigate 

scientific questions. 

 Discuss the changes in technology throughout 

time. 

 Explain why each plant has its own life cycle. 

 Describe ways to disperse seeds. 

 Explain the dependent relationship between 

plants and animals in their environments. 

 

 Explain the relationship between predators and 

prey. 

 Explain the scientific meaning of work and 

force. 

 Describe the various types of severe weather. 

 Describe some physical properties of matter. 

 Describe the terms evaporation and 

condensation. 

 Explain the formation of day and night cycle 

based on Earth’s rotation. 

 Describe the formation of season based on 

Earth’s revolution around the sun. 

 

 Explain the differences between instinctive and 

learned behaviors. 

 Explain the soil formation by weathering of 

rock and decomposing plant and animal 

remains. 

 Describe and compare sources of water on 

Earth. 

 Explain the types of consumers (herbivores, 

carnivores and omnivores). 

 Explain the reproduction of plants through 

seeds, cones, and spores. 

 Explain the different ways to investigate 

scientific questions. 

 Discuss the changes in technology throughout 

time. 

 Explain why each plant has its own life cycle. 

 Describe ways to disperse seeds. 

 Explain the dependent relationship between 

plants and animals in their environments. 
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Standard 2: Analyses and interpretation  

Grade 1 students Grade 2 students Grade 3 students 
Structures, diagrams and micrographs 

                       NA                           NA  Explain soil formation through weathering of 

rocks. 

 Describe and differentiate various types of soil 

(sand, silt and clay). 

 Describe the uses of various types of weathering 

tools. 

Quantitative and qualitative analysis for data on graphs and charts 
 Compare and contrast push and pull by giving a 

scenario. 

 Suggest solutions to the negative effect of 

environmental changes on living things. 

 Identify the changes in weather. 

 Describe the effect of change of season in the 

length of the daytime and nighttime. 

 Identify and compare various landforms. 

 Identify properties of states of matter (solid, 

liquid, and gas). 

 

Translation of quantitative and qualitative data (into graphs and charts) 
                     NA                           NA  Describe various ways on how scientists record 

and display data in order to communicate 

results. 
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Standard 3: Evaluation  

Grade 1 students Grade 2 students Grade 3 students 
Inferencing of quantitative and qualitative data (comparative analysis) 

 Evaluate the value of every resource in our daily 

lives. 

 Recognize the value of rocks and soil. 

 Compare and contrast living things from 

nonliving things. 

 Classify things based on their similar properties. 

 Classify plants into groups based on their 

similar properties. 

 Classify animals based on their observable 

characteristics. 

 Relate the properties of matter to its uses. 

 Classify matter based on their observable 

characteristic. 

 Classify animals as vertebrates and 

invertebrates. 

 Categorize vertebrates into major grouping 

based on their physical characteristics.  

 Describe tools that enhance the ability to make 

observations. 

 Explain the effect of technology on society and 

vice versa. 

 Describe the layer of the Earth  (core, mantle 

and crust). 

 Describe and explain the effects of weathering 

and erosion. 

 

Citation specific textual evidence to support analysis 
                 NA                       NA  Differentiate complete from incomplete 

metamorphosis. 

 Explain and suggest ways on conservation of 

habitats and plants and animals survival. 

 Explain the causes of earthquake and volcanic 

eruptions. 

 Distinguish physical changes from chemical 

changes. 

Assessing scientific evidence to support the claims of a concept and hypothesis 
                 NA                       NA  Record observations accurately and 

appropriately. 

 Explain the effect of technology on society and 

vice versa. 

 Recognize simple and compound machines 

found in the students’ environment. 
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Standard 3: Evaluation  

Grade 1 students Grade 2 students Grade 3 students 
Suggesting recommendations for solving a scientific or technical problems 

                 NA                       NA  Describe and explain the effect of fire, 

landslides, floods, volcanic eruptions, and 

earthquakes on Earth’s surface. 

 Describe and explain the uses of inclined 

planes, wedges, and screws. 

 

Standard 4: Demonstration  
Grade 1 students Grade 2 students Grade 3 students 

Construction of diagrams and charts 

 Demonstrate how to produce sound                       NA  Construct models of a food chain in found 

different environments. 

 Construct a model of the phases of moon using 

recycled materials. 

Collection and processing of scientific data 
                             NA                                   NA  Identify the types of pollution (water, air, and 

land). 

 Define the term natural resources, and 

differentiate renewable from nonrenewable 

resources. 

 Identify the types of simple machine (lever, 

pulley and wheel-and-axle) and describe its 

uses. 

Conduct scientific investigation and research 
 Conduct investigations using the five senses 

and scientific tools. 

 Deduce the scientific method in performing an 

investigation. 

 Explain the movements of an object. 

 

 Identify and apply scientific skills that scientists 

use to investigate the world. 

 Deduce the scientific methods during an 

investigation. 

 Investigate the needs of every plant and how 

they differ from one another. 

 Investigate where and how fossils are formed. 

 Explain the importance of conserving 

resources. 
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Standard 4: Demonstration  

Grade 1 students Grade 2 students Grade 3 students 
 Investigate how weathering and erosion slowly 

change Earth’s surface. 

 Plan and conduct an investigation to describe 

and classify different kinds of materials 

according to their properties. 

 Investigate and construct a model on parts of 

the plants. 

 Investigate and discuss how adaptations help 

living things survive in their habitat. 

Integrated evaluation of multiple sources of information 
                  NA  Demonstrate how to use scientific tools and 

understand safety laboratory rules. 

 Identify the usage and impact of technology in 

our daily life. 

 Investigate and understand the hazards of a 

tornado and how to reduce its impact. 

 Compare and communicate scientific data or 

results with other groups after completing an 

investigation. 

 Explain ways to protect resources using the 

3R’s: reusing, recycling and reducing. 
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Standard 1: Synthesis  

                 Grade 4 students                   Grade 5 students                    Grade 6 students 
Terminologies or definitions 

 Define the terms “Science” and “Scientists”. 

 Describe the processes of photosynthesis. 

 Differentiate physical from behavioral 

adaptations. 

 Define the term electrostatic discharge. 

 Define the term motion. 

 Describe the terms velocity and acceleration. 

 Describe an atom. 

 Explain what is an electric charge. 

 Define the terms matter, mass, density and 

volume. 

 Explain the formation of air masses. 

 Define and explain the term natural resource. 

 Define the terms pollution and conservation. 

 Define the terms engineering and biotechnology. 

 Define the term adaptation. 

 Distinguish dominant from recessive trait. 

 Define the term photosynthesis. 

 Define the term ecosystem and describe its 

components. 

 Define the terms population and community with 

respect to a given ecosystem. 

 Differentiate mitosis from meiosis. 

 Define the term inertia. 

 Define the term magnetism. 

 Explain the functions of muscular system.  

 Describe the roles of producers, consumers and 

decomposers in an ecosystem. 

 Describe the basic characteristics of kingdom 

Bacteria and Archaea. 

 Define the term specialization. 

 Define the structures and functions of 

tissues, organs and organ system. 

 Define the following terms related to cell 

division (mitosis, meiosis, DNA, 

chromosome, cell cycle, cytokinesis, sex 

cell, homologous chromosomes). 

 Distinguish sexual from asexual 

reproduction. 

 Define the term force. 

Symbols and units 
 Identify the evidences of chemical change.  Calculate the acceleration of an object in 

motion. 

 Identify the conventional symbols used for 

illustrating circuit diagrams. 

 Demonstrate the ability in using numbers and 

measurements. 

 Explain the importance of accuracy in 

measurement. 

 Identify the direction that forces act in and 

measure it using a force meter. 

 

 

 

 

 

 List the four biomolecules most commonly 

found in living things. 

 Write a word equation for photosynthesis 

process. 

 Measure the force exerted by an object (in 

Newton). 

 Compute for gravity, mass, and weight related 

problem. 

 Compute for energy output and efficiency. 
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Concepts, procedures and experiments  
 Explain the different tasks or roles of scientists 

in their fields of specialization. 

 Identify the scientific skills used to carry out 

common tasks. 

 Identify different tools that scientists use to 

study objects. 

 Identify the technological products, processes, 

and systems. 

 Identify the two kinds of root system. 

 Explain the movement of an object during 

heating and lighting processes. 

 Explain the measurement of motion. 

 Identify the different particles of an atom. 

 Explain the causes of static electricity. 

 Describe the interaction between a charged 

object and an uncharged object. 

 Explain the effect of heating an  object and the 

flow of heat transfer. 

 Identify the common materials that easily 

conducts heat. 

 Identify the criteria to meet the needs for 

technology. 

 Identify energy uses and sources (sun, flowing 

water, wind, coal, oil, and gas). 

 Describe examples of chemical changes. 

 Describe the uses and transformation of 

chemical to mechanical energy, and vice versa. 

 Explain the constant composition of a substance 

during a physical change. 

 List examples of physical changes in matter. 

 Describe the characteristics of the planets in the 

solar system. 

 Identify the three states of matter (solid, liquid 

and gas). 

 Describe the effect of human activity on 

ecosystem. 

 Explain the concept of the food chain and the 

food web. 

 Compare the parts of plant and animal cells. 

 Describe the integumentary system. 

 Describe the kind of movements and functions 

of the skeletal system. 

 Distinguish between balanced and unbalanced 

forces. 

 Describe the parts and functions of the 

circulatory system. 

 Distinguish between vascular and non-vascular 

plants. 

 Describe the term fertilization and seed 

development in plants. 

 Explain the life cycle of a simple plant. 

 Describe the classifications of vertebrates and 

invertebrates. 

 Describe the characteristics of a spore-bearing 

plants. 

 Identify the different kinds of consumers. 

 Describe the role of decomposers in an 

ecosystem. 

 Describe the flow of energy in the food chain. 

 Describe the extinction of animals. 

 Describe the roles of an organisms in a given 

ecosystem. 

 Identify the factors that affects diversity. 

 

 Describe the effects of environmental changes. 

 Describe an electric circuit and its types 

(parallel and series). 

 Describe electricity and its types (static and 

current). 

 Describe the characteristics of the three types of 

rocks. 

 Define and explain the formation of minerals. 

 Describe the term photosynthesis. 

 Describe the function of cell division in 

multicellular organisms. 

 Name the four phases of mitosis. 

 Explain how cell division results in two new 

cells, each with a full set of genetic material that 

is identical to the parent cells. 

 Enumerate four ways by which organisms 

reproduce asexually. 

 Describe the process of fertilization. 

 Classify matter into three states (solid, liquid 

and gas). 

 Justify the perception about the Earth’s 

structure. 

 Relate the properties of the three types of rocks 

to their uses. 

 Outline examples of man-made or natural  

structures that were made up of different types 

of rocks. 
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 Describe the role of pollination in the sexual 

reproduction of seed plants. 

 Explain the formation of day and night due to 

the rotation of the Earth. 

 Identify the physical and behavioral adaptations 

in plants and animals. 

 Explain the formation of air masses. 

 Describe the motions of Earth, moon, and sun 

in space. 

 Describe the physical adaptation of some 

animals. 

 Explain the ecological organization 

(population, community and ecosystem). 

 Explain the importance of natural resources 

such as water, animals, and plants. 

 Explain the effect of weather fronts. 

 Describe the water cycle and the processes it 

involves. 

 Identify the animals that are born alive and 

through the hatching of an egg from an egg. 

 Explain the life cycle of some animals. 

 Identify steps in the designing process. 

 Describe reproduction in seedless plants. 

 Describe some forms of severe weather. 

 Identify the factors in the formation of weather. 

 Describe the pollination of plants. 

 Describe the different types of pollution (air, 

water, and land). 

 Recognize that the animal growth is part of a 

life cycle. 

 Explain the importance of conservation. 

 Distinguish between angiosperm and 

gymnosperm. 

 Explain the Cell Theory. 

 Explain the Plate Tectonics Theory. 

 Describe the characteristics of the six kingdoms 

of organisms. 

 Describe the communication process between 

animals. 

Hypothesis, phenomena and ideas. 
 Write and ask scientific question for each area 

of science. 

 Identify and predict changes in the appearance 

of the moon. 

 Predict the changes in shapes of the moon. 

 Explain the formation of new substance with 

different characteristic after a chemical change. 

 Explain the changes in the states of matter after 

heating and cooling. 

 Describe the interaction between charged 

particles. 

 Investigate the effects of the human activities on 

the environment. 

 Investigate the minerals that are important for 

plant growth. 

 Describe the survival of an organism in a 

particular habitat based on life cycle variation. 

 Describe the availability of the resources in a 

certain environment. 

 Identify practical ways on how to conserve 

water and energy. 

 Describe the relationship between cells and 

organisms. 

 Explain the Cell Theory. 

 Explain the importance of homeostasis for 

survival. 

 Describe cellular respiration. 

 Differentiate dominant from recessive traits.  

 Describe the relationship among genes, traits, 

and characteristics. 

 Distinguish complete and incomplete 

dominance and codominance. 
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 Explain why energy is needed to move,  heat 

and light objects. 

 Describe the relationship between cells, tissues, 

organs, organ systems, and organisms. 

 Describe the nervous system structures and 

their functions. 

 

 Describe DNA’s role in determining traits. 

 Explain the behavior and arrangement of 

particles in matter. 

 Explain and apply concepts on melting and 

boiling point in real life situations. 

 Explain the effects of forces on moving and 

non-moving objects. 

 Derive the unit of energy. 

 Describe the methods of generating electricity. 
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Standard 2: Analyses and interpretation  

                 Grade 4 students                  Grade 5 students                     Grade 6 students 
Structures, diagrams and micrographs 

 Draw examples of kinds of models (two-

dimensional and three dimensional model). 

 Identify the major structures in plants and their 

functions. 

 Describe the structures of  a typical plant. 

 Draw a plant and label its parts. 

 Draw a flower and label its parts. 

 Draw an example of a food chain. 

 Identify renewable from non-renewable 

resources. 

 Use number line to explain how fast or slow an 

object moves. 

 Construct a simple series circuit. 

 Analyze how cells divide and multiply. 

 Analyze the stages of complete and incomplete 

metamorphosis. 

 Interpret pyramid of numbers, biomass and 

energy. 

 Analyze the carbon cycle. 

 Analyze the different types of farming 

techniques. 

 Analyze the different properties of a mineral. 

 Analyze the composition and properties of 

Earth’s surface. 

 Demonstrate the proper way of writing the 

scientific name of an organism. 

 Differentiate physical from behavioral 

adaptation of some organisms. 

 Describe the levels of classification of living 

things. 

 Identify the characteristics used to classify a 

group of objects. 

 Identify the characteristics of Kingdom Fungi 

and Kingdom Protoctista. 

 

 Identify the three major parts of a cell and their 

functions (Cell membrane, cytoplasm, DNA). 

 Describe the other parts of a cell (cytoskeleton, 

and nucleus). 

 Describe the function of organelles found in 

eukaryotic cells (mitochondria, ribosomes, 

endoplasmic reticulum, and Golgi bodies). 

 Describe the cell cycle. 

 Identify the three stages in the cell cycle. 

  Describe the term interphase. 

 Describe the steps in mitosis and meiosis. 

 Describe the function of cell division in 

multicellular organisms. 

 Describe the effect of friction on moving 

objects. 

Quantitative and qualitative analysis for data on graphs and charts 
 Record data in appropriate tables and charts 

based on its purpose. 

 Explain how meteorologists obtain and analyze 

weather data. 

 Distinguish between wind pollinated and insect 

pollinated seeds. 

 Explain how meteorologists obtain and analyze 

weather data. 

 Compare unicellular and multi-cellular 

organisms (Prokaryotic and Eukaryotic). 

 Identify the results of meiosis I and II. 

 Describe the relationship between meiosis and 

sexual reproduction. 

 Define an element. 

 Describe the different types of forces. 

 

Translation of quantitative and qualitative data (into graphs and charts) 
   Organize and classify elements into metal and 

non- metal based on their properties. 
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Standard 3: Evaluation  
                Grade 4 students                      Grade 5 students                      Grade 6 students 
Inferencing of quantitative and qualitative data (comparative analysis) 

 Differentiate among examples of models 

(picture, replica and animation). 

 Give examples of the pros and cons of using 

technology. 

 Compare the two kinds of metamorphosis 

(complete and incomplete). 

 Distinguish between habitat and niche. 

 Distinguish between population and 

community. 

 Compare the inner and outer planets. 

 Differentiate static from current electricity.  

 Describe the relationship between velocity and 

acceleration. 

 Differentiate chemical from physical changes. 

 Identify the difference between frame of 

reference and reference point. 

 Compare the motions of various objects. 

 Differentiate between potential and kinetic 

energy. 

 Compare objects in terms of their physical 

properties. 

 Differentiate the characteristics of each states of 

matter. 

 

 

 

 

 

 

 

 

 

 

 

 Distinguish vascular from non-vascular plants. 

 Differentiate balanced from unbalanced forces. 

 Distinguish population from community. 

 Compare the organelles found in plant and 

animal cells. 

 Compare passive and active transport. 

 Distinguish endocytosis from exocytosis. 

 Differentiate sex cells from body cells. 

 Compare meiosis and mitosis. 

 Compare asexual and sexual reproduction. 

 Distinguish inherited from acquired traits. 

 Compare the properties of acids and alkalis. 

 Identify different types of rocks based on 

physical properties, process of formation, and 

uses. 

  Differentiate contact from non-contact forces. 
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Citation specific textual evidence to support analysis 
 Classify matter based on its physical properties. 

 Explain the identification of matter based on its 

physical properties. 

  Describe the organization of living things. 

 Identify the two forms of reproduction process 

of organisms. 

 Identify the advantages of both forms of 

reproduction. 

 Identify the relationship between genes and 

alleles. 

 Identify the relationship between genotype and 

phenotype. 

 Cite different sources of energy. 

Assessing scientific evidence to support the claims of a concept and hypothesis 
 Plan on improving a skateboard by following 

the steps of the design process. 

 Describe the benefits and risks of using 

technology. 

  Explain the organism’s respond to changes in its 

environment. 

 Differentiate tissue from organs, and organ 

systems. 

 Describe the working model (3D) for the 

Earth’s structure. 

 Examine the evidences presented to estimate 

the age of the Earth. 

 Explain the provision of Sun’s energy in food. 

 

Suggesting recommendations for solving a scientific or technical problems 
   Enumerate the importance of different types of 

rocks in construction and as mineral resource. 

 Suggest ways to increase or decrease friction. 
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Standard 4: Demonstration  

               Grade 4 students               Grade 5 students                      Grade 6 students 
Construction of diagrams and charts 

 Illustrate a food chain showing energy 

movement from producers to consumers. 

 Determine the flow of electricity through a 

closed circuit. 

  Utilize a Punnett square to determine the 

combination of alleles in potential offspring. 

 Classify materials as metal or non-metal. 

 Construct an energy transfer diagram. 

 

 

 

Collection and processing of scientific data 
   Determine the environmental factors that may 

affect phenotype. 

 Explain the behavior and arrangement of 

particles in matter. 

 Relate the importance and understanding of 

solubility to our daily lives (food preparation, 

cleaning and other industrial application). 

Conduct scientific investigation and research 
 Conduct an investigation about the speed of a 

certain moving object. 

  Perform an experiment on changes of states of 

matter. 

 Determine the solubility of substances. 

 Measure the exerted force of an object (in 

Newton). 

Integrated evaluation of multiple sources of information 
   Describe the energy flow in cells through 

photosynthesis and cellular respiration. 

 Explain Mendel’s findings. 

 Relate the behavior of substances to the 

arrangement and movement of particles of 

states of matter.  

 Decipher material’s properties and relate to its 

uses. 

 Apply the laws of conservation of energy in 

processes in the environment. 
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Standard 1: Synthesis  

Grade 7 students Grade 8 students Grade 9 students 
Terminologies or definitions 
 Define the terms: predator, prey, photosynthesis, 

decomposers, biodiversity and extinction. 

 Define the terms: pollution, acid rain, global 

warming, indicators and deforestation. 

 Define the terms: diseases, immunity, pathogens and 

antibodies. 

 Define the terms: predator, prey, photosynthesis, 

decomposers, biodiversity and extinction. 

 Define the terms: pollution, acid rain, global 

warming, indicators and deforestation. 

 Define the terms: diseases, immunity, pathogens 

and antibodies. 

 Describe the terms: adaptation, survival, predator 

and prey and relate it to the environment. 

 Define the characteristics of living organisms. 

 Synthesize the meaning of a balance diet and list the 

components of a balance diet. 

 Define the terms: photosynthesis and cell 

respiration. 

 Define the term enzymes. 

Symbols and units 
 Deduce the chemical equation and definition of 

photosynthesis, pollination and phytoextraction. 

 Deduce or formulate the chemical equation of 

photosynthesis and cell respiration. 

 Deduce the magnification of cells. 

 Convert the word equation for photosynthesis to 

chemical equation. 

 Formulate the chemical equation of respiration. 

Concepts, procedures and experiments  
 Compare meiosis and mitosis.  

 Classify the different types of cells, tissues and 

organs.  

 Compare different sets of living organisms such as 

plants (polypodium), fish, grasshopper, mouse and 

moss. 

 Compare food chain and food web. 

 Compare the different types of blood cells such as 

RBC, WBC and platelets.. 

 Compare enzyme catalyzed biochemical reactions 

and non-enzyme catalyzed biochemical reactions. 

 Identify the composition of a balanced and 

unbalanced diet. 

 Comparison food chain and food web. 

 Compare between breathing and gaseous 

exchange. 

 Compare inhalation and exhalation. 

 Compare aerobic and anaerobic respiration. 

 Deduce the pathway of blood from the heart to the 

body and back to the heart. 

 

 

 

 

 

 

 

 

 compare the plant and animal cell and state the 

functions of their parts. 

 Synthesize the word equation for photosynthesis 

from the requirements. 

 Formulate the word equation for aerobic and 

anaerobic respiration and differentiate between 

them. 

 Synthesize the pros and cons between kidney 

transplant and dialysis. 

 Describe the role of the skin and blood vessels in 

maintaining body temperatures. 

 Outline the need for energy in living organisms. 
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Standard 1: Synthesis  

Grade 7 students Grade 8 students Grade 9 students 
Hypothesis, phenomena and ideas. 
 Investigating inheritance using the pea plants.  

 Formulate the concepts of selective breeding.  

 Investigating the fat content of three different 

sources; meat, cheese and fish.  

 Synthesize the concepts of balance diet, obesity, 

malnutrition and deficiency diseases.  

 Investigating the factors that affects an enzyme 

catalyzed reaction. 

 Investigate the biomass of plants at different CO2 

concentrations. 

 Investigate the minerals that are important for plant 

growth.  

 Investigate the action of boiled and un-boiled 

enzymes like protease on a suitable substrate like 

gelatin.   

 Investigate the time taken to catch an object with 

and without the presence of caffeine the blood. 

 Investigate the time taken to attain resting potential 

after physical exercise. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Synthesize information gathered from the 

observation of the plant and animal cells under the 

light microscope. 

 Compose a balance diet according to age, gender 

and occupation. 

 Describe the role of the skin and blood vessels in 

maintaining body temperatures.   

 Identify methods to prevent different infections. 
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Standard 2: Analyses and Interpretation  

Grade 7 students Grade 8 students Grade 9 students 
Structures, diagrams and micrographs 
 Analyze the movement of substance such as 

molecules and ions in and out of the cells. 

 Analyze a sketch that links living organisms such as 

insects, lizard, fox, plants to form a food chain. 

 Analyze the structure and function of a typical plant. 

 Analyze the different methods used by scientist to 

determine whether the air or water is polluted. 

 Analyses of graphs showing blood glucose level 

against time after meal. 

 Trace the pathway of blood flow from the heart to 

the body and back to the heart. 

 Analyze graphs related to relative risk of having a 

car accident vs blood alcohol level, blood alcohol 

level vs time after driving. 

 Analyze graphs of enzyme action, enzyme activity 

against pH. 

 Analyze the graph of CO2 concentration in air with 

respect to biomass of plants.  

 Analyze a sketch that links living organisms such 

as insects, lizard, fox, plants to form a food chain.  

 Analyze the structure and functions of the male and 

female reproductive system.  

 Analyze the structure and functions of a typical 

plant cell. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Analyze the structure of DNA. 

 Analyze the physical features for classification of 

species into different taxa (kingdom, phylum and 

class only). 

 Analyze the structure of xylem and phloem. 

 Analyze the circulatory system. 

 Analyze the structure of the excretory system in 

humans. 

 Analyze and interpret the reflex arc diagram. 

 Analyze the structure of the respiratory system in 

human and the mechanism of breathing in humans 

(Inhalation and exhalation). 

 Analyze the diagram of the mammalian heart. 
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Standard 2: Analyses and Interpretation  

Grade 7 students Grade 8 students Grade 9 students 
Quantitative and qualitative analysis for data on graphs and charts 
 Analyse the graph that shows the variation of the 

population size in an island with time. 

 Analyse the different methods used by scientist to 

determine whether the air or water is polluted. 

 The graph of CO2 concentration in air with respect 

to biomass of plants. 

 Analyse the different methods used by scientist to 

measure the energy content of food. 

 Analyse Analyse graphs of enzyme action, enzyme 

activity against pH. 

 Analyse graphs of oxygen uptake vs time, air inside 

the lungs vs time. 

 Analyse graphs of air inside the lungs vs time and 

oxygen uptake vs exercise time. 

 Analyse graphs of heart beats vs time after exercise, 

heart rate vs oxygen levels in blood. 

 Analyse the graph that shows the variation of the 

population size in an island with time. 

 Analyse graphs of oxygen uptake vs time, air inside 

the lungs vs time. 

 Analyse graphs of air inside the lungs vs time and 

oxygen uptake vs exercise time. 

 Analyse different graphs showing the relationship 

between single babies/twins and average length of 

pregnancy. 

 Analyse graphs of heart beats vs time after 

exercise, heart rate vs oxygen levels in blood. 

 Analyse graphs, to come up with the relationship 

between environmental temperature and average 

length of beak.  

 Analyse the chemical elements of carbohydrates, 

proteins and lipids. 

 Analyse the effects of malnutrition in relation to 

starvation, constipation, coronary heart disease, 

obesity and scurvy. 

 Identify the limiting factors of photosynthesis. 

 Analyse some nutrient deficiency disease. 

 Outline some diseases caused by pathogens such as 

bacteria, fungi and viruses. 

 

Translation of quantitative and qualitative data (into graphs and charts) 
 NA  NA  Analyse the subsequent uses and storage of the 

carbohydrates made in photosynthesis. 

 Analyse the factors that affect transpiration. 
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Standard 3: Evaluation  

Grade 7 students Grade 8 students Grade 9 students 
Inferencing of quantitative and qualitative data (comparative analysis) 
 Comparison between wind pollinated and insect 

pollinated seeds. 

 Comparison between enzyme catalyzed biochemical 

reactions and non-enzyme catalyzed biochemical 

reactions. 

 Analyze graphs related to relative risk of having a 

car accident vs blood alcohol level, blood alcohol 

level vs time after driving. 

 Comparison of the different methods of selective 

breeding. 

 Comparison between breathing and gaseous 

exchange, inhalation and exhalation, aerobic and 

anaerobic respiration. 

 Comparison between air pollution and water 

pollution. 

 Comparison of the different methods of selective 

breeding. 

 Comparison between the different types of blood 

cells such as RBC, WBC and platelets. 

 Comparison between breathing and gaseous 

exchange, inhalation and exhalation, aerobic and 

anaerobic respiration. 

 Comparison between food chain and food web 

 Comparison between air pollution and water 

pollution. 

 Distinguish between the human and fish circulatory 

system. 

Assessing scientific evidence to support the claims of a concept and hypothesis 
 Accessing the effects of pollution.  Accessing the effects of the relationship that exist 

between proximity of cities and a pollutant source.  

 

 Assess the extent to which the reasoning supports 

the claim of the ‘lock and key’ hypothesis of 

enzyme action with reference to the active site, 

enzyme-substrate complex, substrate and product. 

Suggesting recommendations for solving a scientific or technical problem 
 Use the concept of selective breeding to solve the 

problem of food security. 

 Criteria for measuring the energy content of food.  Integrate and evaluate the different measures and 

efforts individuals, communities and the world is 

putting in place to prevent and fight disease. 

 Explain how immunity can be developed. 
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Standard 4: Demonstration  

Grade 7 students Grade 8 students Grade 9 students 
Construction of diagrams and charts 
 Synthesize the enzyme / substrate complex, lowering 

of activation energy and enzyme specificity. 

 Draw and synthesize the parts of the digestive 

system and their function. 

 Demonstrate how the pulse are being taken directly 

from the wrist. 

 Construct dichotomous keys and identify species 

using dichotomous keys. 

 Construct Mendalian crosses to determine the traits 

of off springs of particular parents. 

 Deduce the pathway of blood from the heart to the 

body and back to the heart. 

 Construct dichotomous keys and identify species 

using dichotomous keys. 

 Construct Mendalian crosses to determine the traits 

of off springs of particular parents. 

 Construct diagrams of plant an animal cells as seen 

under light microscope. 

 Construct dichotomous key to classify organisms 

based on their observable characteristics. 

 Draw and label the diagram of the digestive system. 

Collection and processing of scientific data 

 NA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 NA  Dental care and standards. 
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Standard 4: Demonstration  

Grade 7 students Grade 8 students Grade 9 students 
Conduct scientific investigation and research 
 Investigate the minerals that are important for plant 

growth. 

 Demonstrate how the involuntary action of 

inhalation and exhalation is done. 

 Investigate the biomass of plants at different CO2 

concentrations. 

 Investigate the minerals that are important for plant 

growth. 

 Investigate the action of boiled and un boiled 

enzymes like protease on a suitable substrate like 

gelatin. 

 Investigate the time taken to catch an object with and 

without the presence of caffeine the blood. 

 Investigate the time taken to attain resting potential 

after physical exercise. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Investigate the biomass of plants at different CO2 

concentrations. 

 Investigate the time taken to attain resting potential 

after physical exercise. 

 Investigate the action of boiled and un-boiled 

enzymes like protease on a suitable substrate like 

gelatin. 

 Investigate the factors that affects an enzyme 

catalyze reaction. 

 Investigate how the involuntary action of 

inhalation and exhalation is done. 

 Demonstrate how to obtain pulse rates directly 

from the wrist. 

 Investigate the effects of light, temperature and 

humidity on transpiration. 

 Demonstrate experimentally to show that 

respiration occurs in living cells and also to 

show that carbon dioxide is given off during 

respiration. 

 Investigate the energy content of food. 
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Standard 1: Synthesis  
Grade 10 students Grade 11 students Grade 12 students 

Terminologies or definitions 
 Synthesise the meaning of Mutation. 

 Deduce the meaning of the terms involved in 

genetics. 

 Synthesise the terms used in ecology. 

 Synthesise the meaning of population. 

 Synthesise the terms used in sustainability.   

 Synthese the ultrastructure of cells. 

 Define the terms: genes, chromosomes, alleles, 

mutation, genome, haploid/diploid, 

homozygous/heterozygous, 

dominant/recessive, and inheritance. 

 Define the terms ecology, species, population 

and communities. 

 Define the terms: food chains and food webs. 

 Define the terms: greenhouse effect, global 

warming. 

 Define Evolution. 

 Define homologous and analogous structures. 

 Define natural selection. 

 Define antibiotic resistance. 

 Taxa and categories for classification. 

 Natural classification. 

 Cladistics, clades and cladogram. 

 Define the terms: Digestion and assimilation. 

 Identify structure and function of different 

blood vessels such as arteries, capillaries and 

veins. 

 Synthese the concept of gas exchange. 

 Coordination, action potential and rest potential 

and synapse. 

 Define the terms: Hormones, homeostasis and 

reproduction. 

 Describe conductivity in nerve cells. 

Symbols and units 
 Formulate genetic crosses to show patterns of 

inheritance. 

 Formulate a well-balanced equation for anaerobic 

respiration and outline its significance in 

processes such as baking and brewing.  

 
 
 
 
 
 
 
 
 

 Formulate and draw condensation reactions 

between simple sugars, glycerol/fatty acids to 

form disaccharides/polysaccharides and lipids 

respectively. 

 Formulate word and chemical equations for 

aerobic and anaerobic respiration in plants, 

animal and bacteria cells. 

 

 

 

 

 

 

 

 

 Formulate hydrolysis reaction for digestion of 

carbohydrates, proteins and lipids. 
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Concepts, procedures and experiments  
 Synthesize the steps involved in germination. 

 Differentiate the concepts of continuous and 

discontinuous variation. 

 Synthesize the meaning of genetic engineering 

and state examples as well its benefits and risks to 

the environment. 

 Synthesize the complex multistep procedures 

involved in the treatment of sewage in order to 

make water safe. 

 Appreciate how modern technology has led to 

increase in food production. 

 Distinguish between growth and development in 

biology. 

 Describe the process of fertilization, 

implantation/pregnancy and the role of the 

placenta. 

 Synthesize the concepts of; the cell theory, 

limitation of cell size due to surface area to 

volume ratio and cell differentiation.  

 Synthesize the theory of vitalism; case study 

involving urea. 

 Synthesize the mechanism for enzyme catalysis 

and investigate the factors that affect the rate of 

enzyme activity. 

 Synthesize the concepts used in constructing 

karyogram and analyze karyograms from 

diploid cells to deduce: species, gender, haploid 

chromosome number and trisomy. 

 Synthesize concepts and mechanism employed 

in polymerase chain reaction (PCR) and gel 

electrophoresis. 

 Synthesize the mechanism for somatic cell 

nuclear transfer (SCNT), for cloning species 

and evaluate the ethical issues related to 

cloning. 

 Synthesize concepts of energy flow in an 

ecosystem; outlining roles of the sun, 

producers, consumers and decomposers. 

 Synthesize the concepts and mechanism for 

greenhouse effect and evaluate the causes and 

effects of increasing greenhouse effect on earth.  

 

 

 

 

 

 

 

 

 

 

 

 Synthesize the mechanism for digestion; 

outlining the role of enzymes, nervous and 

hormonal control of the digestion process. 

 Synthesize the pathway for double circulation 

and the cardiac cycle in mammals, outlining the 

role of the sinoatrial node. 

 Synthesis the mechanism for blood clotting and 

outline the significance of blood clotting as a 

natural defense against infections in humans. 

 Synthesize the mechanism for ventilation and 

gas exchange in humans. 

 Synthesize the mechanism for impulse 

propagation along and axon and synaptic 

transmission of impulses. 

 Synthesize the mechanism for regulating of 

blood glucose levels. 

 Synthesize the physiological changes that will 

trigger secretion of some major hormone in 

humans and the feedback reactions from the 

secretion of these hormones. 

 Synthesize the hormonal control and 

physiological changes that take place during the 

menstrual cycle. 
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Standard 2: Analyses and Interpretation  

Grade 10 students Grade 11 students Grade 12 students 
Structures, diagrams and micrographs 

 Analyse the structure of flowers and the 

formation of fruit/seeds in flowering plants. 

 Analyse the meaning of cell division and 

distinguish between mitosis and meiosis.   

 Analyse and synthesize the process of birth in 

humans, antenatal and parental care. 

 Analyse how fermenters are used in the 

production of penicillin. 

 Analysis of evidences and falsification of 

models for membrane structure. 

 Analyze pedigree charts to deduce patterns of 

inheritance of genetic diseases. 

 Analyze DNA profiles and evaluate the use of 

DNA profiling in paternity and forensic 

investigations. 

 Analyze graphs showing pressure changes 

during the cardiac cycle to interpret systolic and 

diastolic blood pressure measurements. 

 Analyse and interprete oscilloscope traces 

showing resting and action potentials.  

Quantitative and qualitative analysis for data on graphs and charts 

 Analyse sustainable development of fish 

reserve. 

 Interpret graphs and diagrams of human 

population growth. 

 Analyse the need to conserve non-renewable 

resources, limited to fossil fuels. 

 Distinguish between continuous and 

discontinuous variation. 

 

 

 Analyzing results from experiments involving 

measurements of respiration rates in 

germinating seeds or invertebrates using a 

respirometer.  

 Analyze graphs showing pressure changes 

during the cardiac cycle to interpret systolic and 

diastolic blood pressure measurements. 

 Analyse and interprete oscilloscope traces 

showing resting and action potentials. 

 
Hypothesis, phenomena and ideas. 

 Deduce the sources and effects of pollution of 

land, air and water. 

 Synthesize the causes and effects on the 

environment of acid rain. 

 Distinguish between sexual reproduction and 

asexual reproduction. 

 Identify the different classes/groups of amino 

acids; formulate and draw condensation 

reactions between amino acids; forming peptide 

bonds. 

 Identify Biomolecules.  

 Formulate the molecular structure of 

Monosaccharides, disaccharides and 

polysaccharides. 

 Classify carbon compounds and draw molecular 

diagrams of the monomers for each major group 

of biomolecules. 

 Hypothesize the causes of natural selection; 

with respect to the development of melanistic 

insects in polluted areas and the evolution of 

antibiotic resistant bacteria. 
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Standard 2: Analyses and Interpretation  

Grade 10 students Grade 11 students Grade 12 students 
Translation of quantitative and qualitative data (into graphs and charts) 

 Contruct charts to show the nutrient composition 

of some fish species. 

 
 
 
 
 

 Investigate osmolarity in plant and animal 

tissues. 

 Investigate the factors that affect the rate of 

photosynthesis by experiment. 

 Investigate factors that affect the rate of enzyme 

catalysis. 

 
 

 Investigate inhibition of bacterial growth in 

penicillin.  

 Investigate ventilation rates in humans at rest, 

after mild and vigorous exercise. Evaluate the 

factors that affect ventilation rates in humans. 

 Investigate the factors that would affect the rate 

of heart beats from experimental data. 

 

Standard 3: Evaluation  
Grade 10 students Grade 11 students Grade 12 students 

Inferencing of quantitative and qualitative data (comparative analysis) 

 Compare the diagrams of the male and female 

reproductive organs and gametes in humans. 

 Differentiate inherited and acquired 

characteristics in organisms. 

 Differentiate between the biotic and abiotic 

factors that affect population growth. 

 Compare and contrast passive, active and bulk 

transport methods in cells. 

 Qualitative and quantitative investigation of 

osmolarity in plant tissues. 

 Deduce similarities and differences between 

plant, animal and bacteria cell. 

 Compare anabolism and catabolism. 

 Compare the thermal properties of water to that 

of methane. 

 Compare and contrast cell respiration and 

photosynthesis. 

 Compare the flow of energy and nutrients in an 

ecosystem. 

 

 
 

 Compare the pentadactyl limbs of mammals, 

birds, amphibians and reptiles with different 

methods of locomotion. 

 Compare natural classification and cladistics and 

reclassification of species such as the figwort 

family, aves and reptiles, using cladistics. 

 Compare essential and non-essential nutrients. 

 Compare specific and non-specific immunity; 

citing suitable examples that best explains the 

principles of each type of immunity. 

 Evaluate natural defenses against pathogemns  

 Evaluate in-vitro fertilization. 
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Citation specific textual evidence to support analysis 

 Evaluate conservation strategies for endangered 

plants and animals. 

 Evaluate the advantages and disadvantages of 

genetically modifying crops, such as soya, 

maize and rice and judge if it’s worth it. 

 Evaluate the steps involved in genetic 

engineering. 

 Evaluate the inheritance of: the ABO blood 

group, sex-linked conditions, such as: red-green 

colour blindness and hemophilia, and genetic 

disorders such as cystic fibrosis and 

Huntington’s disease. 

 Evaluate claims that human activities are not 

causing climate change, from correlating data of 

global temperature and carbon dioxide 

concentration on earth. 

 Evaluate the cell theory. 

 Evaluate cell respiration. 
 

 Analyse cladograms to deduce evolutionary 

trends. 

 Deduce evolutionary relationships from 

analysis of cladogram. 

 Decipher the adaptation of the villi for 

absorption. 
 

Assessing scientific evidence to support the claims of a concept and hypothesis 

 Evaluate strategies employed to prevent air and 

water pollution. 

 Evaluate concepts that describe the origin of 

nucleic/cells, the theory of endosymbiosis and 

spontaneous generation.  

 Evaluate causes and effects of tumors/cancers 

and the ethical implications involving the use of 

stem cells. 

 Evaluate the structure and properties of water, 

relating them to its role in life/living things. 

 Evaluate evidence and methods used to obtain 

health claims made about different classes of 

lipids.  

 Evaluate the factors affecting  photosynthesis 

 Evaluate the role of light in photosynthesis and 

outline its significance to life on earth. 

 

 Evaluate evidences for evolution from: fossil 

record, selective breeding, homologous 

structures, speciation and variation patterns. 

 Assess evolutionary trends, and identify 

selection pressures and adaptations that enables 

different organisms to survive specific 

environmental conditions; such as the change in 

beak sizes of finches . 

 Evaluate the different mechanisms used for the 

absorption of nutrients. 

 Evaluate the causes of type II diabetes and 

deduce mitigation measures for patients 

suffering from diabetes type II. 

 Evaluate the causes, symptoms, effects and 

treatment of some major diseases that plague 

the human population. 

 Evaluate the adaptation of the alveola for gas 

exchange. 
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Suggesting recommendations for solving a scientific or technical problems 

 Evaluate the role of anaerobic respiration in 

yeast during production of ethanol and bread 

making. 

 Synthesize the mechanism used for gene 

transfer between species; evaluating the pros 

and cons associated with genetic modification 

of crops. 

 Evaluate the different forms and reservoirs of 

carbon in ecosystems on earth in order to solve 

problems of global warming.  
 

 

 Evaluate the causes and consequences of lung 

cancer and emphysema. 

 Evaluate causes and consequences of diabetes. 

 Evaluate the use of IVF to treat infertility. 

 Evaluate and investigate the factors that would 

affect the rate of heart beats from experimental 

data. 

 Evaluate the causes and consequences of 

hypertension and thrombosis. 
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Standard 4: Demonstration  
Grade 10 students Grade 11 students Grade 12 students 

Construction of diagrams and charts 
 Construct genetic cross to determine offspring 

possible genotype and phenotype. 

 Construct diagrams for the cycling of carbon, 

water and nitrogen. 

 Draw food chains in different habits and 

interconnect it to form a food web. 

 Draw arrow diagrams to show the process of 

eutrophication of water.  

 Preparation and analysis of slides from animal 

and plant tissues. Drawing and annotating 

animal, plant and protoctist cells as seen under 

the electron micrograph. 

 Construct annotated diagrams and outline the 

roles of the different types of membrane 

proteins.  

 Modeling the phases involved in mitotic cell 

division and evaluate the role of cyclins in 

mitosis. 

 Modeling DNA and RNA structure and 

synthesize the sequence of changes that occur 

during replication, transcription and translation; 

giving the significance of each process in living 

cells. 

 Modeling the stages involved in the first and 

second phases of meiotic cell division and 

evaluate the significance of meiosis in sexual 

reproduction and genetic variation between 

members of a given species. 

 Formulate and construct Punnett grids to predict 

the outcomes of monohybrid genetic crosses 

and compare predicted outcomes with actual 

out comes from real life data of genetic crosses. 

 Construct diagrams of the carbon cycle and 

estimate carbon fluxes due to processes in the 

carbon cycle. 

 Construct pyramids of energy to scale, using 

quantitative data from energy flow. 

 

 

 

 Classify common plant and animal species from 

domain to species level as per natural 

classification; from domain to species level by 

analyses of physical features shared by members 

of the same taxa. 

 Construct dichotomous keys and identify species 

using dichotomous keys. 

 Construct annotated diagrams of the digestion 

system, liver and (microvilli of small intestines). 

Identify tissue layers in transverse sections of the 

small intestine and liver, viewed in a microscope 

or in a micrograph. 

 Construct annotated diagram of the mammalian 

heart and identify of blood vessels, chambers and 

valves in dissected heart sections or diagrams of 

heart structure. 

 Construct annotated diagrams of male and female 

reproductive systems. 
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Standard 4: Demonstration  
Grade 10 students Grade 11 students Grade 12 students 

Collection and of scientific data 
 Device methods to prevent fall in fish 

population and conservation of fish reserves. 
 Calculations and measurements involving 

magnification, actual size and measures sizes of 

electron micrographs. 

 Calculate body mass index using formula 

method or by use of a nomogram.  

 Calculate the energy content of different food / 

diet. 

Conduct scientific investigation and research processing 
 Investigate and understand some common 

mechanisms of inheritance. 

 Investigate and understand how population 

changes through time. 

 Investigate some of the problems that have 

resulted to famine. 

 Investigate osmolarity in plant and animal 

tissues. 

 Investigate the factors that affect the rate of 

photosynthesis by experiment. 

 Investigate factors that affect the rate of enzyme 

catalysis. 

 Investigate the association between two species, 

using chi-squared test with data obtained from 

quadrat sampling and interpret the statistical 

significance. 

 Investigate the energy content of food by 

combustion and determine intake of essential 

nutrients using data from nutritional content of 

food (using software). 

 Investigate inhibition of bacterial growth in 

penicillin.  

 Investigate ventilation rates in humans at rest, 

after mild and vigorous exercise. Evaluate the 

factors that affect ventilation rates in humans. 

 Investigate the factors that would affect the rate 

of heart beats from experimental data. 
 

Integrated evaluation of multiple sources of information 
 Demonstrate how sex is determined and 

inherited in humans and to understand the 

pattern of inheritance of sex-linked genes. 

 Construct, and interpret pyramids of numbers, 

biomass and energy. 

 Classify species based on their mode of 

nutrition. 

 Assess evolutionary trends, and identify 

selection pressures and adaptations that enables 

different organisms to survive specific 

environmental conditions; such as the change in 

beak sizes of finches on Daphne Major. 

 Evaluate the different extremes of malnutrition 

and diseases caused by malnutrition; and 

analyze data from case studies for the control of 

appetite. 
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Standard 1: Synthesis 

Grade 7 students Grade 8 students Grade 9 students 
Terminologies or definitions 

 Describe an atom. 

 Differentiate between the sub-atomic particles (proton, 

electron, neutron) of an atom. 

 Isotope. 

 Explain chemical bonding. 

 Explain acids and bases. 

 Define chemical equation. 

 Define the term compound. 

 Explain what causes gas pressure. 

 Explain what an element is. 

 Explain what an atom is. 

 Explain chemical reaction.  

 Explain differences between metals and non-metals. 

 Define proton number (atomic number) and 

nucleon number (mass number). 

 Define isotopes and state that they have the 

same properties because they have the same 

number of electrons in their outermost shell. 

 Define ionic, covalent and metallic bonding. 

 Define relative atomic mass, Ar, Define relative 

molecular mass, Mr, and Relative formula mass 

or Mr. 

 Define the mole and the Avogadro constant. 

 Define electrolysis. 

 Explain the meaning of exothermic and 

endothermic reactions. 

 Explain what fuels are. 

 Explain the meaning of the two sides arrows in 

a reversible reaction. 

 Define oxidation and reduction in terms of gain 

and loss of oxygen, electron transfer and 

increase or decrease in oxidation state. 

 Define reducing and oxidizing agents. 

 Define acids and bases in terms of products of 

ionization in aqueous solution and in terms of 

proton transfer. 

Symbols and units 
 Calculate the relative atomic mass of some elements. 

 Write down the symbols of some given ions. 

 Write down the formula of some acids and alkalis. 

 Identify atomic particles from the periodic table. 

 Calculate atomic mass for elements. 

 Identify chemical symbols of the first twenty 

elements of the periodic table. 

 

 

 

 

 

 

 

 State the relative charges and approximate 

relative masses of protons, neutrons and 

electrons. 

 Deduce the formula of simple compounds 

using; the symbol of elements, relative number 

of atoms present, a model or diagrammatic 

representation. 

 Determine the formula of an ionic compound 

from the charges on the ions present. 

 Deduce the balanced equation for a chemical 
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              reaction, given relevant information. 

 Construct word equations, simple balanced 

               chemical equations with states including ionic     

               equations. 

 Construct ionic half-equations for reactions at 

               the cathode and at the anode. 

 

Concepts, procedures and experiments  

 
 Explain how the periodic table was developed. 

 Identify common acids and alkalis found in the lab. 

 Explain periodic trends. 

 Explain the reactivity of metals. 

 Describe transition metals. 

 Explain how to extract metals from ores. 

 The procedure for the extraction of aluminum. 

 The procedure for the extraction of iron. 

 Describe the periodic table of elements. 

 Describe the alkali metals. 

 Identify the properties of metals. 

 Describe the rate of reaction chemicals. 

 

 

 Describe evidence for diffusion. 

 Synthesis processes for investigating diffusion. 

 Describe and explain the properties of substances in 

their solid, liquid, and gas states. 

 Explain why different substances have different 

densities. 

 Deduce examples of compounds.  

 Identify sub-atomic particles, and describe their 

properties. 

 Explain chemical reactions. 

 Write word equations to represent chemical 

reactions. 

 Describe methods of preventing rusting. 

 Deduce the state of compounds from properties of 

their elements. 

 Name some common oxides and hydroxides. 

 

 Describe changes of state in terms of melting, 

       boiling, evaporation, freezing, condensation  

and sublimation. 

 Describe qualitatively the pressure and 

temperature of a gas in terms of the motion of 

its particles. 

 Name appropriate apparatus for the 

measurement of time, temperature, mass and 

volume. 

 Demonstrate knowledge and understanding of 

paper chromatography. 

 Perform simple experiments to explain methods 

of separating mixtures, including; the use of a 

suitable solvent, filtration, evaporation and 

crystallization. 

 Describe the formation of ions by electron loss 

or gain. 

 Describe the formation of covalent bonds. 

 Describe the products of electrolysis of molten 

ionic compounds and ionic compounds in 

solution and observations made. 

 Describe bond breaking as an endothermic 

process and bond forming as an exothermic 

process. 

 Outline the characteristics of fuels. 

 Describe the hydrogen fuel cell. 

 Demonstrate knowledge and understanding of 

the concept of dynamic equilibrium. 

 Explain the meaning of rate of a chemical 

reaction. 
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 Explain how the rate of a reaction can be 

measured. 

 Describe and explain the effect of 

concentration, particle size, catalysts (including 

enzymes) and temperature on the rate of 

reactions using the collision theory. 

 Describe the use of silver salts in black and 

white film photography. 

 Describe the characteristic properties of acids as 

reactions with metals, bases, carbonates and 

effect on litmus and methyl orange. 

 Describe neutrality and relative acidity and 

alkalinity in terms of pH measured using 

universal indicator paper (whole numbers only). 

 Write word and symbol equations for reactions 

of acids and bases. 

 Demonstrate knowledge and understanding of 

preparation, separation and purification of salts 

in relation to separation techniques. 

 Demonstrate knowledge and understanding of 

the preparation of insoluble salts by 

precipitation and suggest a method of making a 

given salt from a suitable starting material, 

given appropriate information. 

 Outline the characteristics of the alkali, 

halogens, Noble gases and Transition elements. 

 

 

Hypothesis, phenomena and ideas. 
 Describe reactivity series. 

 Explain reactions of halogens. 

 Describe the laws of Conservation of Mass. 

 Explain the rates of chemical reaction. 

 Deduce the stages for conducting scientific 

investigations. 

 Plan an investigation, obtain evidences and draw 

conclusions. 

 Identify changes of states; colour and texture. 

 

 

 

 

 

 

 Explain changes of state in terms of the kinetic 

theory. 

 Describe and explain Brownian motion in terms 

of random molecular bombardment. 

 State le Chaterlier’s Principle in dynamic 

equilibrium. 
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Standard 2: Analyses and Interpretation  
Grade 7 students Grade 8 students Grade 9 students 

Structures, diagrams and micrographs 
 Analyze the structure of an atom. 

 Detect the position of each element using the Periodic 

table of Elements. 

 Describe the properties of non-metal groups in the 

periodic table. 

 Analyze the effect of changing the rate of reaction. 

 Describe the structure of an atom. 

 Draw the structures of atoms of the first 20 

elements. 

 Write and interpret formulae. 

 Describe the structure of solids, liquids and 

gases in terms of particle separation, 

arrangement and types of motion. 

 Identify substances and assess their purity from 

melting point and boiling point information. 

 Describe the build-up of electrons in ‘shells’ 

and understand the significance of the noble 

gas electronic structures and of the outer 

shell electrons. 

 Formulate dot and cross diagrams to describe 

the formation of ionic bonds between 

metallic and non-metallic elements (for group I 

and VII elements). 

 Draw the lattice structure of sodium chloride 

(ionic compound). 

 Formulate dot and cross diagrams to describe 

the formation of covalent bonds between 

molecules. 

 Deduce the properties and uses of Giant 

covalent molecules (diamond, graphite and 

silica) from their structures. 

 Relate the structure of a typical metal to its uses. 

 Deduce the balanced equation for a chemical 

reaction, given relevant information. 
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Quantitative and qualitative analysis for data on graphs and charts 
 Classify ions that form compounds. 

 Compare and contrast acids and bases. 

 Classify metals in the Earth’s crust. 

 Determine the percentage composition of a compound. 

 Calculate the proton number and nucleon number 

for isotopes. 
 Interpretation of heating and cooling curves. 

 Interpret simple chromatograms, including the 

use of Rf values. 

 Explain the basis of the Periodic Table using the 

proton number and the simple structure of 

atoms. 

 Interpret energy level diagrams showing 

exothermic and endothermic reactions. 

 Interpret data obtained from experiments 

               concerned with rate of reaction. 

 Describe the Periodic Table as a method of 

classifying elements and its use to predict 

properties of elements. 

 Describe and explain the relationship between 

               group number, number of outer shell electrons    

               and metallic/non-metallic character. 

 Describe the change from metallic to 

nonmetallic character across a period. 

 Identify and describe the trend in reactivity, 

melting and boiling point, hardness of group I, 

group VII and transition elements. 

 

Standard 3: Evaluation  

Grade 7 students Grade 8 students Grade 9 students 
Inferencing of quantitative and qualitative data (comparative analysis) 
 Comparison of ionic and covalent bonds. 

 Find out the formula of a compound. 

 Describe the advantages and disadvantages of 

vehicle fuels. 

 Consider the advantages and disadvantages of 

vehicle fuels. 

 Explain differences between metals and non-metals. 

 Distinguish how to use chemical reactions to 

identify metal elements in compounds. 

 State the distinguishing properties of solids, 

               liquids and gases. 

 Suggest suitable purification techniques, given 

information about the substances involved. 

 Differentiate between radioactive and non-

radioactive isotopes. 

 Deduce the differences between elements, 

               mixtures and compounds, and between metals 

and non-metals. 

 Compare the differences in volatility, solubility 
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               and electrical conductivity, melting and boiling      

               points between ionic and covalent compounds.  

 Relate the products of electrolysis to the 

               electrolyte and electrodes used, exemplified by            

               some specific examples. 

 Differentiate between physical and chemical 

changes in reactions, with examples. 

 Outline the similarities and differences between 

fossil fuels, hydrogen fuels, ethanol and nuclear 

fuels. 

 Identify oxidising agents and reducing agents 

from simple equations. 

 Classify oxides as either acidic, basic, 

amphoteric and neutral related to metallic and 

non-metallic character. 

 

Citation specific textual evidence to support analysis 
 Write chemical equation of compounds. 

 Measure the rate of reaction of chemicals. 

 Explain how yeast is produce. 

 Apply the particle theory to explain diffusion. 

 Identify and name elements and compounds in 

diagrams showing electron configuration chemical 

bonds. 

 

 Show an understanding of the random motion 

               of particles in a suspension (sometimes known 

               as Brownian motion) as evidence for the kinetic 

               particle (atoms, molecules or ions) model of 

               matter. 

 State evidence for Brownian motion. 

 State the general principle that metals or 

hydrogen are formed at the negative electrode 

               (cathode), and that non-metals (other than 

               hydrogen) are formed at the positive electrode 

        (anode). 

Assessing scientific evidence to support the claims of a concept and hypothesis 

 Analyze the changing of rate in a reaction. 

 Describe and explain how catalyst affect the rate of 

reaction. 

 Evaluating the effects of catalyst on rate of reaction.  Outline how chromatography techniques can 

               be applied to colourless substances by exposing 

               chromatograms to substances called locating 

               agents. 
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Suggesting recommendations for solving a scientific or technical problem 

 Identify some modern uses of enzymes.  Describe how to measure the heat released when 

food burns. 

 Formulate methods for determining isotopes of an 

element. 

 Increasing concentration of reactants (volume), 

temperature and surface area and using catalysts 

affects the yield, chemical companies are advice 

to solve the problem of acquiring more yield at 

a lesser time and cost by taking these factors 

into consideration especially for those reactions 

that are reversible. 

 Predict the effect of changing the conditions 

(concentration, temperature and pressure) on 

other reversible reactions and its relevance to. 

 Describe the application of the above factors to 

the danger of explosive combustion with fine 

powders (e.g. flour mills) and gases (e.g. 

methane in mines).  

 Describe and explain the importance of 

controlling acidity in soil. 

 Differentiate between weak acids/strong acids 

and weak bases strong bases. 
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Standard 4: Demonstration  

Grade 7 students Grade 8 students Grade 9 students 
Construction of diagrams and charts 
 Construct an atomic model using clay. 

 Sketch the structure of a sodium chloride ion. 

 Draw diagrams to show ionic and covalent bonding. 

 Construct molecular models. 

 Draw the structures for bonding in ionic and 

covalent compounds. 

 Construct molecular models. 

 

 Draw and label the atomic structure. 

 Draw and label an electrolysis cell and a simple 

cell. 

 Construct well labelled energy level diagrams 

and energy profiles for exothermic and 

endothermic reactions using data provided. 

 

Collection and processing of scientific data 
 Balance chemical equation.  Plan an investigation, obtain evidences and draw 

conclusions. 
 Calculate stoichiometric reacting masses, 

volumes of gases and solutions, and 

concentrations of solutions expressed in g / dm3 

and mol/dm3.  

 Calculate empirical formulae and molecular 

formulae. 

 Calculate percentage yield and percentage 

purity. 

 Calculate the energy of a reaction using bond 

Energies. 

 Calculate the concentration of unknown from 

titration experiments given useful data and 

information. 

 

 

Conduct scientific investigation and research 

 Plan an investigation on the purification of copper. 

 Investigate on the electrolysis of sodium chloride. 

 

 

 

 

 

 

 Plan an investigation, obtain evidences and          

draw conclusions.                                  

 Describe how scientists work using historical 

examples. 

 Investigate the rate of diffusion of potassium 

per manganate in cold and hot water. 

 Investigate the rate of diffusion of ammonia and 

hydrochloric acid on the baes of their masses. 

 Plan an experiment to investigate the purity of 

water and how dissolving other solutes in water 

affects its boiling and melting point. 

 Devise and evaluate a suitable method for 

conduct an experiment to investigate the 

product of electrolysis of aqueous sodium 

hydroxide using graphite electrodes. 
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Standard 4: Demonstration  

Grade 7 students Grade 8 students Grade 9 students 
Integrated evaluation of multiple sources of information 
   

 Conduct an experiment to electroplate a copper 

coin using iron. 

 Plan an experiment to investigate the rate of 

reaction between magnesium and a strong acid. 

 Devise an experiment to investigate the effect 

of changing light intensity on the rate of 

photochemical reactions. 

 Devise simple experiment to test for the acidity 

and alkalinity of a solution using a litmus 

paper/solution. 

 Devise and experiment to prepare insoluble salt 

in the laboratory given appropriate information 

and starting materials. 
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Standard 1: Synthesis  

Grade 10 students Grade 11 students Grade 12 students 
Terminologies or definitions 

 Define air pollution and the meaning of 

catalytic converters. 

 Explain the meaning of rusting. 

 Explain the meaning of galvanization. 

 Define fertilizers. 

 Explain the meaning of the term flue gas 

desulfurization. 

 Explain the meaning of the term hydrocarbons. 

 Explain the meaning of the term cracking. 

 Explain the concept of homologous series. 

 Define the term isomers. 

 Explain the meaning of the term monomers and 

polymers. 

 Explain the meaning of the polymerization. 

 Define an atom. 

 Differentiate elements from compounds. 

 Explain the differences between homogeneous 

mixtures and heterogeneous mixtures. 

 Define a chemical equation is and outline the various 

types of chemical reactions. 

 Define  a mole of a substance. 

 Explain the differences between atomic mass (Ar), 

relative formula/molecular mass (Mr), and molar 

mass (M). 

 Differentiate empirical formula from molecular 

formula. 

 Define reactants as limiting and excess. 

 Differentiate experimental yield from theoretical 

yield. 

 Define the molar volume and molar concentration of 

a solution. 

 Define the nucleus of an atom, and explain what 

protons, neutrons, and electrons are. 

 Define an orbital, sublevel, principal/main energy 

level. 

 Differentiate between a continuous spectrum and a 

line spectrum. 

 Describe the Periodic Table of elements. 

 Differentiate between metals, non-metals and 

metalloids. 

 Define ions, and explain how ions become charged. 

 Define a chemical bond. 

 Explain bond length and bond polarity, and how they 

are related. 

 Describe Lewis (electron dot) structures. 

 Differentiate heat from temperature. 

 Make a distinction between exothermic and 

endothermic processes. 

 Define enthalpy change for a reaction. 

 Differentiate Bond-forming from bond-breaking. 

 Describe the law of Dynamic equilibrium. 

 Define reaction quotient (Q). 

 Differentiate Brønsted–Lowry acid from Brønsted–

Lowry base. 

 Differentiate between the terms amphoteric and 

amphiprotic. 

 Know what conjugate acid-base pair is. 

 Describe acids in terms of its observable 

characteristic in chemical reactions.  

 Differentiate between strong/weak acids and 

strong/weak bases on the extent of ionization, 

conductivities, and rates of reactions. 

 Define weak conjugate acids and bases. 

 Define acid rain and acid deposition based on pH 

values. 

 Define Oxidation and reduction reaction. 

 Differentiate voltaic (Galvanic) from electrolytic 

cells. 

 Differentiate between spontaneous and non-

spontaneous reactions. 

 Distinguish between  anode  and cathode. 

 Distinct between electron and ion flow in both 

electrochemical cells. 

 Define a homologous series. 

 Construct structural formulas of different 

compounds in full and condensed format. 

 Define what are structural isomers. 

 Define what functional groups. 

 Differentiate between saturated and  unsaturated 

compounds. 

 Define and describe what is a benzene. 

 Distinguish between empirical, molecular and 

structural formulas. 

 Distinguish alkanes from alkenes and alkynes. 

 Define alcohols and state the reactions it undergoes. 
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Standard 1: Synthesis  

Grade 10 students Grade 11 students Grade 12 students 
 Define average bond enthalpy. 

 Define what is an activation energy. 

 Define halogenoalkanes. 

 Define polymers and polymerization. 

 Differentiate qualitative from quantitative data. 

 Define errors or uncertainties in measurements. 

 Distinguish between random errors and systematic 

errors. 

 Describe graphical techniques. 

 Differentiate between dependent and independent 

variables. 

 

Symbols and units 

 State the composition of clean, dry air. 

 

 Deduce the chemical equations when reactants and 

products are specified and apply of the state symbols 

(s), (l), (g) and (aq) in the chemical equations. 

 Know the names and symbols of elements in the 

periodic table. 

 Emphasize that the molar mass (M) has the units g 

mol-1, a derived SI unit. 

 Stress out the value of the Avogadro’s constant (L or 

NA) which is found in the data booklet. 

 Formlate the ideal gas equation, 𝑃V = 𝑛RT, and that 

the value of the gas constant (R) is significant and 

are given in the data booklet. 

 Highlight the importance of the units of 

concentration to include: g dm-3, mol dm-3 and parts 

per million (ppm). 

 Point out that the use of square brackets to denote 

molar concentration is required. 

 Use the nuclear symbol notation 𝑍𝐴𝑋 to deduce the 

number of protons, neutrons and electrons in atoms 

and ions. 

 Use the integer number, n, for the main energy level 

or shell and 2n2, to express maximum number of 

electrons. 

 Deduce the electron configuration of an atom from 

the element’s position on the periodic table, and vice 

versa. 

 Integrate Q equilibrium expression with non-

equilibrium concentrations. The position of the 

equilibrium changes with changes in concentration, 

pressure, and temperature. 

 Remember that square brackets are used in 

chemistry in a range of contexts: eg concentrations 

(topic 1.3), Lewis (electron dot) structures (topic 

4.3) and complexes (topic 14.1). 

 Know the representation of a proton in aqueous 

solution as both H+ (aq) and H3O
+ (aq). 

 Enumerate of the formula pH = − log[H+(aq)] and 

[H+] = 10−pH. 

 Utilize the ionic product constant, 𝐾𝑤 = [H+][OH−] 

= 10−14 at 298 K. 

 Solve problems involving pH, [H+] and [OH−]. 

 Deduce the variable oxidation numbers for transition 

metals and for most main-group non-metals. 

 Deduce the oxidation states of an atom in an ion or 

a compound. 

 Deduce the name of a transition metal compound 

from a given formula, applying oxidation numbers 

represented by Roman numerals. 

 Determine oxidation number and oxidation state and 

representing them by Roman numerals according to 

IUPAC. 
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Standard 1: Synthesis  

Grade 10 students Grade 11 students Grade 12 students 
 Use the group numbering scheme from group 1 to 

group 18, as recommended by IUPAC. 

 Deduce the formula and name of an ionic compound 

from its component ions, including polyatomic ions. 

 Familiarize with the names of these polyatomic ions: 

NH4
+,OH-, NO3

-, HCO3
-, CO3

2-, SO4
2- and PO4

3-. 

 Emphasize that the enthalpy change (ΔH) for 

chemical reactions is indicated in kJ mol-1. ΔH 

values are usually expressed under standard 

conditions, given by ΔH°, including standard states. 

 Point out the calculation of the heat change when the 

temperature of a pure substance is changed will be 

using 𝑞 = 𝑚cΔ𝑇. 

 Deduce oxidation with the sign given before the 

number, eg +2 not 2+. 

 Formulate oxidation state of hydrogen in metal 

hydrides (-1) and oxygen in peroxides (-1). 

 Know the general formulas (eg CnH2n+2) of alkanes, 

alkenes, alkynes, ketones, alcohols, aldehydes and 

carboxylic acids. 

 Remember to record uncertainties in all 

measurements as a range (±) to an appropriate 

precision. 

 

Concepts, procedures and experiments  

 List the general physical properties of metals 

and chemical properties of metals. 

 Describe the reactivity series as related to the 

tendency of a metal to form its positive ion. 

 Describe and explain the action of heat on the 

               hydroxides, carbonates and nitrates of the   

               listed metals. 

 Describe in outline, the extraction of zinc from 

               zinc blende, Iron from Hematite, and  

               aluminium from bauxite, stating clearly the    

               essential reactions involved. 

 Describe the conversion of iron into steel using 

basic oxides and oxygen. 

 State the uses of pure metals and alloys in 

relation to their properties. 

 Describe the separation of oxygen and nitrogen 

from liquid air by fractional distillation. 

 Name the common pollutants in the air 

including carbon monoxide, sulfur dioxide, 

oxides of nitrogen and lead compounds and 

state their     

 Discuss the changes of state of matter — melting, 

freezing, vaporization (evaporation and boiling), 

condensation, sublimation and deposition. 

 Calculate the molar masses of atoms, ions, 

molecules and formula units. 

 Solve problems involving the relationships between 

the number of particles, the amount of substance in 

moles and the mass in grams. 

 Explain standard solution. 

 Solve problems relating to reacting quantities, 

limiting and excess reactants, theoretical, 

experimental and percentage yields. 

 Solve problems involving the relationship between 

temperature, pressure and volume for a fixed mass 

of an ideal gas. 

 Solve problems relating to the ideal gas equation. 

 Calculate reacting volumes of gases using 

Avogadro’s law. 

 Solve problems involving molar concentration, 

amount of solute and volume of solution. 

 Explain the function of the mass spectrometer. 

 Elaborate how the magnitude of the equilibrium 

constant indicates the extent of a reaction at 

equilibrium and is temperature dependent. 

 Explain why catalyst has no effect on the position of 

equilibrium or the equilibrium constant. 

 Describe the characteristics of chemical and 

physical systems in a state of equilibrium. 

 Deduce the equilibrium constant expression (Kc) 

from an equation for a homogeneous reaction. 

 Determine the relationship between different 

equilibrium constants (Kc) for the same reaction at 

the same temperature. 

 Identify the acid and base needed to make different 

salts. 

 Decipher the changes of one pH unit, represents a 

10-fold change in the hydrogen ion concentration 

[𝐻+]. 

 Distinguish pH values between acidic, neutral and 

alkaline solutions. 

 Explain the uses of a pH meter and universal 

indicator. 
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Standard 1: Synthesis  

Grade 10 students Grade 11 students Grade 12 students 
               sources. 

 Describe and explain the presence of oxides 

               of nitrogen in car engines and their catalytic 

               removal. 

 Describe and explain the essential conditions 

               for the manufacture of ammonia by the Haber 

               process including the sources of the hydrogen 

               and nitrogen. 

 Describe the carbon cycle, including the 

processes of combustion, respiration and 

photosynthesis. 

 Name some sources of sulfur, their uses 

including the manufacture of sulfuric acid. 

 Describe the manufacture of sulfuric acid by the 

Contact process, including essential conditions 

and reactions. 

 Describe the properties and uses of dilute and 

concentrated sulfuric acid. 

 Name the fuels: coal, natural gas and petroleum 

and state that methane is the main component of 

petroleum. 

 Describe petroleum as a mixture of 

hydrocarbons and its separation into useful 

fractions by fractional distillation; describe the 

properties of the molecules within a fraction. 

 Outline the general characteristics of a 

               homologous series. 

 Describe the properties of alkanes as being 

generally unreactive, except in terms of 

burning. 

 Describe substitution reactions of alkanes with 

Chlorine. 

 Describe substitution reactions of alkanes with 

Chlorine. 

 Describe the general properties of alkenes, 

alcohols, carboxylic acids and esters. 

 Calculate problems involving non-integer relative 

atomic masses and abundance of isotopes from 

given data, including mass spectra. 

 Know the relative masses and charges of the 

subatomic particles guided by values in the data 

booklet; emphasize that the mass of the electron can 

be considered negligible. 

 Describe the relationship between colour, 

wavelength, frequency and energy across the 

electromagnetic spectrum. 

 Discuss the properties and distinctions between 

alkali metals, halogens, noble gases, transition 

metals, lanthanoids and actinoids. 

 Determine the number of the principal energy levels 

and the number of the valence electrons in an atom 

based on its position on the periodic table. 

 Know how oxides change from basic through 

amphoteric to acidic across a period. 

 Explain the differences between ionic compound 

and ionic bond, covalent compound and covalent 

bond. 

 Explain the physical properties of ionic compounds 

(volatility, electrical conductivity and solubility) in 

terms of their structure. 

 Describe the properties of giant covalent compounds 

in terms of their structures. 

 Enumerate and identify the intermolecular forces of 

attractions present in substances, based on their 

structure and chemical formula. 

 Explain the physical properties of covalent 

compounds (volatility, electrical conductivity and 

solubility) in terms of their structure and 

intermolecular forces. 

 Describe metallic bonds and outline the properties of 

metallic compounds 

 Enumerate the pH concept in a range of 

experimental and theoretical contexts. 

 Enumerate the sources of the oxides of sulfur and 

nitrogen and the effects of acid deposition. 

 Deduce the products of the electrolysis of a molten 

salt. 

 Identify different classes of organic compounds. 

 Identify the typical functional groups in organic 

compounds. 

 Identify primary, secondary and tertiary carbon 

atoms in halogenoalkanes and alcohols and primary, 

secondary and tertiary nitrogen atoms in amines. 

 Distinguish between class names and functional 

group names (Eg OH, hydroxyl is the functional 

group whereas alcohol is the class name). 

 Describe the different reaction that benzene 

undergo. 

 Explain the distillation and reflux in the isolation of 

the aldehyde and carboxylic acid products. 

 Discuss ways to reduce uncertainties in an 

experiment. 

 Discuss propagation of uncertainties in processed 

data, including the use of percentage uncertainties. 

 Discuss systematic errors in all experimental work, 

their impact on the results and how they can be 

reduced. 

 Estimate and discuss whether a particular source of 

error is likely to have a major or minor effect on the 

final result. 

 Calculate percentage error when the experimental 

result can be compared with a theoretical or accepted 

result. 

 Distinct between accuracy and precision in 

evaluating results. 

 Discuss the degree of unsaturation or index of 

hydrogen deficiency (IHD) as it can be used to 
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Grade 10 students Grade 11 students Grade 12 students 
 Describe the formation of alkenes from the 

cracking of alkanes and the reactions of alkenes 

including bromination, hydrogenation, and 

hydration and addition polymerization of 

ethene. 

 Explain the methods of making ethanol by the 

hydration of ethene and the fermentation of 

glucose, stating clearly the reacting conditions. 

 State the products of combustion of ethanol 

 Show that carboxylic acid is a typical weak acid 

and the reactions of ethanoic acid with metals, 

hydroxides and carbonates.  

 State clearly how esters are made from the 

reactions of alcohols and carboxylic acids. 

 Describe the formation of terylene, nylon, 

carbohydrates and proteins by polymerization. 

 Describe the hydrolysis of proteins to amino 

acids and the hydrolysis of complex 

carbohydrates (e.g. starch), by acids or enzymes 

to give simple sugars. 
 

 Calculate enthalpy changes from known bond 

enthalpy values and compare these to 

experimentally measured values. 

 Explain how concentration changes in a reaction can 

be followed indirectly by monitoring changes in 

mass, volume and colour. 

 Explain the effects of temperature, 

pressure/concentration and particle size on rate of 

reaction. 

determine from a molecular formula the number of 

rings or multiple bonds in a molecule. 

 Describe the techniques that can be used to help 

identify compounds and to determine their structure, 

such as Mass spectrometry (MS), proton nuclear 

magnetic resonance spectroscopy (1H NMR) and 

infrared spectroscopy (IR). 

 Determine the IHD from a molecular formula. 

 

Hypothesis, phenomena and ideas. 

 Applying IUPAC nomenclature to arrive the 

name of organic compound. 

 Explain the observable changes in physical 

properties and temperature during changes of state. 

 State what are Avogadro’s Law and Ideal Gas Law. 

 Explain the deviation of real gases from ideal 

behaviour at low temperature and high pressure. 

 Describe how emission spectra are produced. 

 Apply the Aufbau principle, Hund’s rule and the 

Pauli exclusion principle in writing electron 

configurations for atoms and ions up to Z = 36. 

 Describe how the emission spectrum of the 

hydrogen atom is related to the lines and energy 

transitions of the first, second and third energy 

levels. 

 Explain how a state of equilibrium is reached in a 

closed system when the rates of the forward and 

reverse reactions are equal. 

 Describe how Le Châtelier’s principle can be 

investigated qualitatively by looking at pressure, 

concentration and temperature changes on different 

equilibrium systems. 

 Describe how the Winkler Method can be used to 

measure biochemical oxygen demand (BOD) and 

the degree of pollution in a water sample. 

 Apply the Winkler Method to calculate BOD. 

 Discuss the structure of benzene using physical and 

chemical evidence. 
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Standard 1: Synthesis  

Grade 10 students Grade 11 students Grade 12 students 
 Elaborate how under normal conditions, ionic 

compounds are usually solids with lattice structures. 

 Explain what is meant by “octet rule”  

 Apply Hess’s Law to calculate enthalpy changes. 

 Discuss Collision theory or particles. 

 Describe the kinetic theory in terms of the 

movement of particles whose average kinetic energy 

is proportional to temperature in Kelvin. 

 

Standard 2: Analyses and Interpretation  

Grade 10 students Grade 11 students Grade 12 students 
Structures, diagrams and micrographs 

 Explain in terms of their properties why alloys 

are used instead of pure metals. 

 Identify representations of alloys from diagrams 

of structure. 

 Draw the structural isomers form given 

information/structures of organic compounds. 

 Deduce the monomer from a given polymer. 

 Deduce the type of linkage present from the 

structure of a given polymer. 

 Describe, in outline, the usefulness of 

chromatography in separating and identifying 

the products of hydrolysis of carbohydrates and 

proteins. 

 Write and balance a chemical equation based on 

the variety of types of reactions. 

 Determine the molecular formula of a compound 

from its empirical formula and molar mass. 

 Perform the interconversions of the percentage 

composition by mass and the empirical formula. 

 Distinguish and scrutinize the shape of an s atomic 

orbital and the px, py and pz atomic orbitals. 

 Recognize the physical samples or images of 

common elements. 

 Explore and study how to illustrate the different 

resonance structures for covalent compounds 

including but are not limited to C6H6, CO32- and 

O3. 

 Deduce the Lewis (electron dot) structure of 

molecules and ions showing all valence electrons 

for up to four electron pairs on each atom. 

 Use the VSEPR theory to predict the electron 

domain geometry and the molecular geometry for 

species with two, three and four electron domains. 

 Predict the bond angles from molecular geometry 

and presence of nonbonding pairs of electrons. 

 Deduce the Brønsted–Lowry acid and base in a 

chemical reaction. 

 Deduce the conjugate acid or conjugate base in a 

chemical reaction. 

 Clearly indicate the location of the proton transfer, 

for example, CH3COOH/CH3COO– rather than 

C2H4O2/C2H3O2 

 Determine the products in exothermic 

neutralization reactions. 

 Balance chemical equations for the reaction of 

acids. 

 Describe in terms of chemical equation how Acid 

deposition is formed. 

 Balance equations that describe the combustion of 

sulfur and nitrogen to their oxides and the 

subsequent formation of H2SO3, H2SO4, HNO2 and 

HNO3. 

 Deduce the acid deposition equations for acid 

deposition with reactive metals and carbonates. 

 Identify the species oxidized and reduced and the 

oxidizing and reducing agents, in redox reactions 

equations. 
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Standard 2: Analyses and Interpretation  

Grade 10 students Grade 11 students Grade 12 students 
 Predict molecular polarity from bond polarity and 

molecular geometry. 

 Deduce redox reactions using half-equations in 

acidic or neutral solutions. 

 Solve a range of redox titration problems. 

 Write the equations for the different reaction of 

alkanes and alkenes. 

 Write equations for the complete combustion of 

alcohols, oxidation reactions of primary and 

secondary alcohols. 

 Write equation for the condensation reaction of an 

alcohol with a carboxylic acid, in the presence of a 

catalyst (eg concentrated sulfuric acid) to form an 

ester. 

 Write the equation for the substitution reactions of 

halogenoalkanes with aqueous sodium hydroxide. 

  

Quantitative and qualitative analysis for data on graphs and charts  

 Describe the ease in obtaining metals from their 

ores by relating the elements to the reactivity 

series. 

 Describe and identify structural isomerism. 

 Analyze graphs involving the relationship between 

temperature, pressure and volume for a fixed mass 

of an ideal gas. 

 Analyze data to explain the organization of the 

elements in the periodic table by rows and columns. 

 Predict and explain the metallic and non-metallic 

trends and behaviour of an element based on its 

position in the periodic table and the numerical data 

provided. 

 Deduce the polar nature of a covalent bond from 

electronegativity values found on the periodic table 

of elements. 

 Analyze graphical and numerical data from rate 

experiments. 

 Familiarize with the interpretation of graphs of 

changes in concentration, volume or mass against 

time. 

 Calculate the reaction rates from tangents of graphs 

of concentration, volume or mass vs time. 

 

 Remember that the activity series ranks metals 

according to the ease with which they undergo 

oxidation. 

 Deduce the feasibility of a redox reaction from the 

activity series or reaction data. 

 Interpret graphs in terms of the relationships of 

dependent and independent variables. 

 Calculate quantities from graphs by measuring 

slope (gradient) and intercept, including 

appropriate units. 

 Deduce information about the structural features of 

a compound from percentage composition data, 

MS, 1H NMR or IR. 
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Standard 2: Analyses and Interpretation 

Grade 10 students Grade 11 students Grade 12 students 
Translation of quantitative and qualitative data (into graphs and charts) 

 Deduce an order of reactivity from a given set of

experimental results.

 Sketch and evaluate the potential energy profiles

in determining whether reactants or products are

more stable and if the reaction is exothermic or

endothermic.

 Construct a Maxwell–Boltzmann energy 

distribution curves to account for the probability 

of successful collisions and factors affecting 

these, including the effect of a catalyst. 

 Sketch and explain the energy profiles with and

without catalysts.

 Apply the IUPAC rules in the nomenclature of

straight-chain and branched chain isomers.

 Discuss and illustrate skeletal formulas of

different compounds.

 Produce and interpret best-fit lines or curves

through data points, including an assessment of

when it can and cannot be considered as a linear

function.
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Standard 3: Evaluation 

Grade 10 students Grade 11 students Grade 12 students 
Inferencing of quantitative and qualitative data (comparative analysis) 

 Distinguish between saturated and unsaturated

Hydrocarbons, from molecular and reaction

with aqueous bromine.

 Distinguish between natural polymers and

synthetic polymers with examples.

 Distinguish between addition polymerization

and condensation polymerization.

 Compare and contrast between the amide

linkage in proteins and nylon. And the ester

linkage in.

 Distinguish   between upward delivery and

downward delivery methods of collecting gases

produced during a chemical reaction.

 Distinguish the vertical and horizontal trends in the

periodic table that exist in terms of numerical data

and properties– atomic radius, ionic radius,

ionization energy, electron affinity and

electronegativity.

 Discuss the similarities and differences in the

properties of elements in the same group, with

reference to alkali metals (group 1) and halogens

(group 17).

 Verify how bond length decreases and bond

strength increases as the number of shared

electrons increases.

 Compare and contrast enthalpy changes of

combustion (ΔHc ° ) and formation (ΔHf°).

 Explore qualitative data for both strong and weak

acids and bases. Examples to include: H2SO4 (aq),

HCl (aq), HNO3 (aq), NaOH (aq), NH3 (aq).

 Compare the pre-combustion and post-combustion

methods of reducing sulfur oxides emissions.

 Explain how a redox reaction is used to produce

electricity in a voltaic cell and how current is

conducted in an electrolytic cell.

 Explain the trends in boiling points of members of

a homologous series.

 Compare and outline the reaction of alkanes and

alkenes.

 Explore the differences and different roles of Class

A and Class B glassware.

Citation specific textual evidence to support analysis 

 Account for the apparent unreactivity of

aluminium in terms of the oxide layer which

adheres to the metal.

Assessing scientific evidence to support the claims of a concept and hypothesis 

 Outline how chromatography techniques can

be applied to colourless substances by exposing

chromatograms to substances called locating

agents.

 Prove that the negative environmental impacts

of refrigeration and air conditioning systems are

significant, and that the use of CFCs as

refrigerants has been a major contributor to

ozone depletion.

 Explain how the molar volume for crystalline

solids is determined by the technique of X-ray

crystallography.

 Verify how gas volume changes during

chemical reactions are responsible for the

inflation of air bags in vehicles and are the basis

of many other explosive reactions, such as the

decomposition of TNT (trinitrotoluene).
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Grade 10 students Grade 11 students Grade 12 students 
 Determine how the concept of percentage yield

is vital in monitoring the efficiency of industrial

processes.

 Explain how the line emission spectrum of

hydrogen provides evidence for the existence

of electrons in discrete energy levels, which

converge at higher energies.

 Discuss bond strength in ozone relative to

oxygen in its importance to the atmosphere.

Suggesting recommendations for solving a scientific or technical problems 

 Discuss the implications of an inadequate

supply of water, limited to safe water for

drinking and water for irrigating crops and

describe how water can be treated by filtration

and chlorination.

 State the adverse effect of these common

pollutants on buildings and on health and

discuss why these pollutants are of global

concern.

 State the conditions required for the rusting of

iron and describe methods of rust prevention,

including the use of paint, galvanizing, and

sacrificial protection, to exclude oxygen.

 Suggest the need for farmers to go in for

nitrogen-, phosphorus- and potassium-

containing fertilizers (NPK).

 State the sources of the greenhouse gases;

carbon dioxide and methane and explain how

they contribute to global warming/suggest

ways in which climate change can be reduced.

 Name some uses of lime and slaked lime

such as in treating acidic soil and neutralizing

acidic industrial waste products, e.g. flue gas

desulfurization.

 State the advantages of using ethanol as a fuel.

 Explore the function of data loggers as used to

measure mass changes during reactions.

 Utilization of data loggers to measure

temperature, pressure and volume changes in

reactions or to determine the value of the gas

constant, R.

 Utilize computer databases in the study of

periodic trends.

 Operate computer simulation to observe crystal

lattice structures.

 Work on computer simulations to model

VSEPR structures.

 Use computer simulations to show 

intermolecular forces interactions. 

 Use databases to analyze the energy content of

food.

 Use data loggers to record temperature

changes.

 Apply Le Châtelier’s principle to predict the

qualitative effects of changes of temperature,

pressure and concentration on the position of

equilibrium and on the value of the equilibrium

constant.

 Use animations and simulations to illustrate the

concept of dynamic equilibrium.

 Use data loggers to investigate the strength of

acid and bases.

 Use either model kits or suitable computer-

generated molecular graphics programmes to

construct three-dimensional models of a wide

range of organic molecules.

 Utilize graph-plotting software, including the

use of spreadsheets and the derivation of best-

fit lines and gradients.

 Use spectral databases to identify compounds

and to determine their structure.
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Standard 3: Evaluation  

Grade 10 students Grade 11 students Grade 12 students 
 Describe the pollution problems caused by 

non-biodegradable plastics and how they can 

be reduced. 
 

Standard 4: Demonstration  

Grade 10 students Grade 11 students Grade 12 students 
Construction of diagrams and charts 

 Draw the structure of an alloy. 

 Sketch the carbon cycle and illustrate how 

carbon dioxide removed from the atmosphere 

and being added to the atmosphere. 

 Sketch a well labelled water treatment plant. 

 Sketch the limestone cycle and illustrate the 

formation of quicklime, slaked lime and 

limewater from limestone. 

Draw the structures of the first four members of 

alkanes, alkenes, alcohols and carboxylic. 

 Make a more detailed model of the atom 

describing the division of the main energy level 

into s, p, d and f sub-levels of successively 

higher energies. 

 Construct equations to explain the pH changes 

for reactions of Na2O, MgO, P4O10, and the 

oxides of nitrogen and sulfur with water. 

 Construct and annotate both types of 

electrochemical cells. 

 Construct a typical voltaic cell using two 

metal/metal-ion half-cells. 

 Construct 3-D models (real or virtual) of 

organic molecules. 

 Sketch graphs that have labelled but unscaled 

axes that show qualitative trends, such as 

variables that are proportional or inversely 

proportional. 

 Draw graphs that have labelled and scaled axes 

that are used in quantitative measurements. 

 Draw graphs of experimental results including 

the correct choice of axes and scale. 

Collection and processing of scientific data 
  Obtain and use experimental data for deriving 

empirical formulas from reactions involving 

mass changes. 

 Obtain and use experimental values to calculate 

the molar mass of a gas from the ideal gas 

equation. 

 Experience and explore acid-base titrations with 

different indicators and/or pH probe. 

 Conduct experiments that include 

demonstrating the activity series, redox 

titrations and using the Winkler Method to 

measure BOD. 

 Conduct laboratory experiments involving a 

typical voltaic cell using two metal/metal-ion 

half-cells. 

 Perform electrolysis experiments including that 

of a molten salt.  

 Conduct experiments that include distillation to 

separate liquids or the use of a rotary evaporator 

to remove a solvent from a mixture. 
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Standard 3: Evaluation  

Grade 10 students Grade 11 students Grade 12 students 
 Conduct experiments that include 

distinguishing between alkanes and alkenes, 

preparing soap and the use of gravity filtration, 

filtration under vacuum (using a Buchner flask), 

purification including recrystallization, reflux 

and distillation, melting point determination 

and extraction. 

 

Conduct scientific investigation and research 

 Devise an experiment for the chemical tests for 

water using cobalt(II)chloride and copper(II) 

sulfate. 

 Plan an experiment to investigate the rate of 

rusting on a nail. 

 Devise an experiment to test for the presence of 

Carbon dioxide using limewater. 

 Conduct and experiment to test for the presence 

of unsaturated hydrocarbons using bromine 

water. 

 Devise and experiment to test for and identify 

aqueous cations such as aluminium, 

ammonium, calcium,chromium(III),copper(II), 

iron(II), iron(III) and zinc (using aqueous 

sodium hydroxide and aqueous ammonia as 

appropriate). 

 Devise and experiment to test for and identify 

cations such as, lithium, sodium, potassium and 

copper(II) using flame test. 

 Devise and experiment to test for and identify 

anions such as carbonate (by reaction with 

dilute acid and then limewater), chloride, 

bromide and iodide (by reaction under acidic 

conditions with aqueous silver nitrate), nitrate 

(by reduction with aluminium), sulfate (by 

reaction under acidic conditions with aqueous 

barium ions) and sulfite (by reaction with dilute 

 Find out how refrigeration is related to the 

changes of state. 

 Perform experimental method of titration to 

calculate the concentration of a solution by 

reference to a standard solution. 

 Conduct experiments that include gravimetric 

determination by precipitation of an insoluble 

salt. 

 Perform a flame tests to study spectra. Emission 

spectra could also be observed using discharge 

tubes of different gases and a spectroscope. 

 Investigate on the use of transition metal ions as 

catalysts. 

 Explore on compounds based on their bond type 

and properties or obtain sodium chloride by 

solar evaporation. 

 Investigate rates of reaction experimentally and 

evaluate the results. 

 Investigate how each theory has its strengths 

and limitations. For example, Lavoisier has 

been called the father of modern chemistry but 

he was mistaken about oxygen in this context. 

 Investigate quantitatively the effects of acid rain 

on different construction materials. 

 Find out other means of reducing oxide 

production—bus use, carpooling, etc. 

 Research on oxidizing agents such as chlorine 

as used as disinfectants. Use of chlorine as a 

disinfectant is of concern due to its ability to 

oxidize other species forming harmful by-

products (eg trichloromethane). 

 Research on the consequences in using fossil 

fuels as our main source of energy. Many 

products can be obtained from fossil fuels due 

to the inherently rich chemistry of carbon. This 

raises some fundamental questions—are fossil 

fuels too valuable to burn and how do they 

affect the environment? Who should be 

responsible for making decisions in this regard? 

 Investigate and discuss the use of alcohols and 

biofuels as fuel alternatives to petrol (gasoline) 

and diesel. 

 Find out the significance of the hydrogenation 

of alkenes in the food production including 

trans-fats as by-products. 
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Standard 3: Evaluation  

Grade 10 students Grade 11 students Grade 12 students 
acids and then aqueous potassium 

manganate(VII). 

 Devise and experiment to test for and identify 

gases such as ammonia (using damp red litmus 

paper), carbon dioxide (using limewater), 

chlorine (using damp litmus paper), hydrogen 

(using lighted splint), oxygen (using a glowing 

splint), and sulfur dioxide (using aqueous 

potassium manganate(VII). 

 Research and consider the moral obligations of 

scientists to communicate the full extent of their 

data, including experimental uncertainties. The 

“cold fusion” case of Fleischmann and Pons in 

the 1990s is an example of when this was not 

fulfilled. 

 Research on the effects of the various 

greenhouse gases depending on their abundance 

and their ability to absorb heat radiation. 

 Research on how IR spectroscopy is used in 

heat sensors and remote sensing in physics. 

 Research on how protons in water molecules 

within human cells can be detected by magnetic 

resonance imaging (MRI), giving a three-

dimensional view of organs in the human body. 

Integrated evaluation of multiple sources of information 
  Assess how stoichiometric calculations are 

fundamental to chemical processes in research 

and industry, such as food, medical, 

pharmaceutical and manufacturing industries. 

 Discover how radioisotopes are used in nuclear 

medicine for diagnostics, treatment and 

research, as tracers in biochemical and 

pharmaceutical research, and as “chemical 

clocks” in geological and archaeological dating. 

 Explore experiments that include calculating 

enthalpy changes from given experimental data 

(in energy content of food, enthalpy of melting 

of ice or the enthalpy change of simple reactions 

in aqueous solution). 

 Raise awareness of the moral, ethical, and 

economic implications of using science and 

technology and utilize the case study of Fritz 

Haber  to debate on the role of scientists in 

society. 

 Discuss the impact of acid rain in different 

countries to help raise awareness of the 

environmental impact of this secondary 

pollutant and the political implications. 

 Research and ponder on these following current 

barriers to the development of fuel cells: 

Although the hydrogen fuel cell is considered 

an environmentally friendly, efficient 

alternative to the internal combustion engine, 

storage of hydrogen fuel is a major problem. 

The use of liquid methanol, which can be 

produced from plants as a carbon neutral fuel 

(one which does not contribute to the 

greenhouse effect), in fuel cells has enormous 

potential. 
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Standard 3: Evaluation  

Grade 10 students Grade 11 students Grade 12 students 
 Discuss how graphical representations of data 

are widely used in diverse areas such as 

population, finance and climate modelling. 

Interpretation of these statistical trends can 

often lead to predictions, and so underpins the 

setting of government policies in many areas 

such as health and education. 
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Measurement 
Grade 7 students Grade 8 students Grade 9 students 

MEASUREMENTS AND UNITS                                                                                                                                                          MEASUREMENTS AND UNITS 

1. Evaluate the use of rules and measuring 

cylinders to find a length or a volume. 

2. Demonstrate using clocks and devices, both 

analogue and digital, for measuring an interval 

of time. 

3. Analyze and obtain an average value for a small 

distance and for a short interval of time by 

measuring multiples (including the period of a 

pendulum). 

NA 

 

      NA 

 

 

      NA 

 

 

       NA 

1. Synthesize the use of rules and measuring 

cylinders to find a length or a volume. 

2. Analyze and use clocks and devices, both 

analogue and digital, for measuring an interval 

of time. 

3. Solve problems on the average value for a small 

distance and for a short interval of time 

(including the period of a pendulum). 

4. Interpret that a micrometer screw gauge is used 

to measure very small distances. 
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Mechanics 
Grade 7 students Grade 8 students Grade 9 students 

      FORCES AND MOTION                                                                       FORCES AND MOTION                                              FORCES AND MOTION 

1. Compute speed. 

2. Compare and contrast speed and average speed. 

3. Analyze how a distance-time graph tells a story. 

4.  Formulate equation of acceleration.  

5. Compare and contrast acceleration and 

deceleration. 

6. Analyze how speed-time graphs tell a story. 

7. Formulate the area under a speed-time graph to 

work out the distance travelled for motion with 

constant acceleration. 

Interpret why the graph of acceleration of free 

fall for a body near to the Earth is constant. 

 

1. Compare and contrast the different types of forces. 

2. Analyze the effects of forces on moving objects. 

3. Compare and contrast balanced and unbalanced 

forces. 

4. Demonstrate and analyze the effects of balanced 

and unbalanced forces. 

5. Compute speed. 

6. Compare and contrast speed and average speed. 

7. Analyze how a distance-time graph tells a story. 

8. Formulate equation for acceleration.  

9. Compare and contrast acceleration and 

deceleration. 

10. Analyze how speed-time graphs tell a story. 

11. Compare and contrast weight and pressure. 

12. Compute pressure (in solids): P=F/A 

13. Demonstrations to measure the volume and mass 

of substances. 

14. Compute density. 

 

 

 

 

 

 

 

 

 

 

 

 

1. Solve problems on speed. 

2. Compare and contrast speed and average speed. 

3. Analyze how a distance-time graph tells a story. 

4. Formulate the equation for acceleration.  

5. Compare and contrast acceleration and 

deceleration. 

6. Analyze how speed-time graphs tell a story. 

7. Solve problems on the area under a speed-time 

graph to work out the distance travelled for 

motion with constant acceleration. 

8. Interpret why the graph of acceleration of free 

fall for a body near to the Earth is constant.  

9. Compare and contrast between speed and 

velocity. 

10. Analyse, calculate acceleration using time 

taken, and change of velocity. 

11. Compute pressure (in solids): P=F/A 

12. Compute pressure in liquids:  p = hρg 

13. Compare and contrast pressure in solids, 

liquids, and gases. 

14. Formulate the speed from the gradient of a 

distance-time graph. 

15. Solve problems on acceleration from the 

gradient of a speed-time graph. 

16. Formulate and use the equation for impulse 

Ft = mv – mu 
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Mechanics 
Grade 7 students Grade 8 students Grade 9 students 

ENERGY                                                                                                 ENERGY                                                                     FORCES AND ENERGY 

1. Demonstrate understanding that work done = 

energy transferred. 

2. Relate (without calculation) work done to the 

magnitude of a force and the distance moved in 

the direction of the force. 

3. Describe various forms of energy and how they 

are obtained and connected to the following: 

 chemical energy stored in fuel. 

 water, including the energy stored in 

waves, in tides, and in water behind 

hydroelectric dams. 

 geothermal resources. 

 heat and light from the Sun (solar cells and 

panels). 

 wind. 

1. Demonstrate understanding that work done = 

energy transferred. 

2. Relate work done to the magnitude of a force 

and the distance moved in the direction of the 

force. 

3. Compute simple conversions from kilojoules to 

joules. 1 KJ=1000 J 

4. Analyze why the energy in food comes from the 

sun. 

5. Analyze how electricity or other useful forms of 

energy may be obtained from: 

 chemical energy stored in fuel. 

 water, including the energy stored in 

waves, in tides, and in water behind 

hydroelectric dams. 

 geothermal resources. 

 nuclear fission. 

 heat and light from the Sun (solar cells 

and panels). 

 Wind. 

6. Compare and contrast the different types of 

energy with clear examples. 

7. Analyze energy transfer diagrams for various 

energy changes. 

8. Apply the law of conservation of energy to 

different situations. 

9. Compare and compute gravitational potential 

energy and kinetic energy. 

  

1. Demonstrate understanding that work done = 

energy transferred. 

2. Relate (without calculation) work done to the 

magnitude of a force and the distance moved in 

the direction of the force. 

3. Analyze how electricity or other useful forms of 

energy may be obtained from: 

 chemical energy stored in fuel. 

 water, including the energy stored in 

waves, in tides, and in water behind 

hydroelectric dams. 

 geothermal resources. 

 nuclear fission. 

 heat and light from the Sun (solar cells 

and panels). 

 Wind. 

 

4. Formulate and use W = Fd = ΔE 

5. Apply the equations: 

 efficiency = (useful energy output / 

total energy input output) × 100% 

 efficiency = (useful power output /total 

power input) × 100% 

6. Analyse why the Sun is the source of energy for 

all our energy resources except geothermal, 

nuclear and tidal. 

Synthesize that energy is released by nuclear 

fusion in the Sun. 
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Rays and Waves                                              
Grade 7 students Grade 8 students Grade 9 students 

RAYS AND WAVES                                                                                LIGHT AND SOUND                                                           RAYS AND WAVES  

1. Analyze the formation of an optical image by a 

plane mirror, and give its characteristics. 

2. Evaluate and use the law angle of incidence = 

angle of reflection. 

3. Demonstrate an experiment on the refraction of 

light. 

4.  Analyze critical angle. 

5.  Compare and contrast internal and total internal 

reflection. 

6. Analyze the dispersion of light as shown by the 

action of light on a glass prism including the 

seven colors of the spectrum in their correct 

order. 

7. Evaluate the main features of the 

electromagnetic spectrum in order of 

wavelength. 

 
 
 
 
 
 
 
 
 
 
  
 
 
 

1. Analyze what light is. 

2. Evaluate what happens when light leaves a source. 

3. Evaluate what we see when light is refracted as it 

goes into water and glass. 

4. Analyze total internal reflection. 

5. Analyze why colored objects look colored in 

white light and why we have different colors in 

different colors of light. 

6. Compare and contrast laser light and sunlight, and 

analyze some uses of lasers. 

7. Design ray diagrams. 

8. Analyze how sound waves are produced. 

9. Demonstrate an understanding of how the ear 

detects sound. 

10. Evaluate how your hearing can be damaged.  

11. Evaluate the properties of waves. 

12. Analyze what affects the loudness of a sound. 

13. Interpret waveforms shown on an oscilloscope 

Design an experiment to show the energy transfer 

through sound. 

 

 

 

 

 

 

 

 

 

 

1. Analyze what is meant by wave motion as 

illustrated by vibration in ropes and springs and 

by experiments using water waves.  

2. Analyze the term wave front. 

3. Compare and contrast speed, frequency, 

wavelength and amplitude. 

4. Compare and contrast transverse and 

longitudinal waves and cite suitable examples. 

5. Formulate and use the equation v = f λ  

6. Evaluate how wavelength and gap size affects 

diffraction through a gap. 

8. Analyze how wavelength affects diffraction at 

an edge. 

9. Analyze the formation of an optical image by a 

plane mirror, and give its characteristics. 

10.   Formulate and use the law angle of incidence 

= angle of reflection. 

11.  Plan and demonstrate experimentally the 

refraction of light. 

12.  Synthesize critical angle. 

13.   Compare and contrast refraction and total 

internal reflection. 

14. Analyze the action of a thin converging lens on 

a beam of light. 

15. Analyze a qualitative account of the dispersion 

of light as shown by the action of light on a glass 

prism including the seven colors of the 

spectrum in their correct order. 
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Rays and Waves                                              
Grade 7 students Grade 8 students Grade 9 students 

NA NA 16. Evaluate the main features of the 

electromagnetic spectrum in order of 

wavelength. 

17.  Synthesize that the image in a plane mirror is 

virtual. 

18. Perform simple constructions, measurements 

and formulations for reflection by plane 

mirrors. 

19. Formulate and use the equation  

sin i/ sin r = n  

20. Design and use ray diagrams for the formation 

of a virtual image by a single lens.   
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Magnetism 
Grade 7 students Grade 8 students Grade 9 students 

                  ELECTRICITY                                                                                    ELECTRICITY                                                     ELECTRICITY AND MAGNETISM 

1. Analyze basic ideas of electrical charges, 

electrostatics, how it was discovered. 

2. Analyze the dangers of electricity and how to use 

static electricity positively. 

3. Compare and contrast series circuits and parallel 

circuits. 

4. Analyze how components affect the current in 

series and in parallel. 

5. Compare and contrast energy and power. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Compare and contrast the different types of 

charges. 

2. Analyze why objects become charged. 

3. Compare and contrast conductors and insulators. 

4. Analyze the dangers of electrostatic phenomena 

and how the risk of damage can be reduced. 

5. Analyze simple electrical circuits and determine if 

the they will conduct electricity if tested. 

6. Compare and contrast series circuits and parallel 

circuits. 

7. Analyze how components affect the current in 

series and in parallel. 

8. Solve simple problems on voltage in series and in 

parallel. 

9. Compare and contrast energy and power. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

1. Synthesize that a current is a rate of flow of 

charge and recall and use the equation I = Q/t  

2. Demonstrate the use of a voltmeter, both 

analogue and digital. 

3. Relate (without calculation) the resistance of a 

wire to its length and to its diameter. 

4. Sketch and explain the current–voltage 

characteristic of an ohmic resistor and a 

filament lamp. 

5. Sketch and interpret circuit diagrams containing 

sources, switches, resistors (fixed and variable), 

heaters, thermistors, light-dependent resistors, 

lamps, ammeters, voltmeters, galvanometers, 

magnetising coils, transformers, bells, fuses and 

relays Supplement.  

6. Solve problems on combined e.m.f. of several 

sources in series. 

7. Investigate that magnetic forces are due to 

interactions between magnetic fields. 

8. Cite an account of induced magnetism.  

9. Compare and contrast magnetic and non-

magnetic materials. 

10. Synthesize methods of magnetization, to 

include stroking with a magnet, use of direct 

current (d.c.) in a coil and hammering in a 

magnetic field.  

11. Plot the pattern of magnetic field lines around a 

bar magnet.  
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Magnetism 
Grade 7 students Grade 8 students Grade 9 students 

                                         NA                    NA 12. Demonstrate an experiment to identify the 

pattern of magnetic field lines, including the 

direction. 

13. Compare and contrast the magnetic properties 

of soft iron and steel.  

14. Model and demonstrate understanding of 

simple digital circuits combining several logic 

gates. 

15. Compare and contrast d.c. and a.c. 

16. Sketch a graph of voltage output against time 

for a simple a.c. generator.  

17. Relate the position of the generator coil to the 

peaks and zeros of the voltage output. 

18. Plan an experiment to show the corresponding 

force on beams of charged particles. 

19. Integrate the turning effect to the action of an 

electric motor including the action of a split-

ring commutator. 

 

MAGNETS AND CURRENTS                                                       MAGNETISM                                                                         THERMAL  EFFECTS  

1. Analyze the properties of magnets and what a 

magnetic field is.  

2. Analyze how to make, use and strengthen an 

electromagnet.  

Relate electromagnets to daily usage in our lives? (Can 

our life ever be dependent on electromagnets? 

 

 

 

 

 

1. Analyze the properties of magnets and what a 

magnetic field is. 

2. Compare and contrast magnetic and non-magnetic 

materials. 

3. Analyze magnetic field patterns. 

4. Evaluate how to make, use and strengthen an 

electromagnet. 

5. Compare and contrast permanent magnets and 

electromagnets. 

1. Analyze qualitatively the thermal expansion of 

solids, liquids, and gases at constant pressure. 

2. Appreciate how a physical property that varies 

with temperature may be used for the 

measurement of temperature, and state 

examples of such properties. 

3. Relate a rise in the temperature of a body to an 

increase in its internal energy. 

4. Analyze, in terms of the motion and 

arrangement of molecules, the relative order of 
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Magnetism

Grade 7 students Grade 8 students Grade 9 students 

NA Relate electromagnets to daily usage in our lives? 

(Can our life ever be dependent on 

electromagnets? 

the magnitude of the expansion of solids, liquids 

and gases. 

5. Demonstrate understanding of sensitivity, range

and linearity.

6. Analyze a simple molecular account of an

increase in internal energy.

7. Formulate and use the equation thermal

capacity = mc

8. Interpret specific heat capacity graph.

9. Analyze an experiment to measure the specific

heat capacity of a substance.

10. Formulate and use the equation change in

energy = mcΔT

Compare and contrast boiling and evaporation.
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Atomic Physics 
Grade 7 students Grade 8 students Grade 9 students 

ATOMS AND NUCLEI                                                                                                                                                                                ATOMIC  PHYSICS 

1. Interpret and analyze atoms and atomic models. 

2. Evaluate exposure to radiations and living with 

radiations.  

3. Analyze the uses of radioactivity and nuclear energy. 

NA 1. Analyze how the scattering of α-particles by 

thin metal foils provides evidence for the 

nuclear atom. 

2. Formulate equations involving nuclide notation 

3. Demonstrate understanding of background 

radiation. 

4. Compare and contrast the detection of α-

particles, β-particles and γ-rays (β+ are not 

included: β-particles will be taken to refer to β-

) 

5. Interpret their relative ionising effects. 

6. Cite examples of practical applications of α-, β- 

and γ-emissions. 

7. Compute with equations involving nuclide 

notation to represent changes in the 

composition of the nucleus when particles are 

emitted. 

8. Solve problems on half-life from data or decay 

curves from which background radiation has 

not been subtracted. 

9. Synthesize the term half-life in simple 

calculations, which might involve information 

in tables or decay curves. 
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Astrophysics 
Grade 7 students Grade 8 students Grade 9 students 

THE EARTH IN SPACE                                                                             THE EARTH AND BEYOND 

1. Cite examples of what types of objects we can see 

in the night sky. 

2. Synthesize how we see different types of object. 

3. Analyze why the Sun appears to move across the 

sky. 

4. Analyze why we have day and night. 

5. Analyze what causes seasons. 

6. Analyze why the stars appear to move during the 

night. 

7. Compare and contrast the planets in our Solar 

system. 

8. Compare and contrast the phases of the Moon 

Describe what is outside the Solar system. 

1. Cite examples of what types of objects we can see 

in the night sky. 

2. Synthesize how we see different types of object. 

3. Compare and contrast the objects (stars, planets, 

moons, comets, man-made objects, meteors and 

meteorites.). 

4. Analyze why the Sun appears to move across the 

sky. 

5. Analyze why we have day and night. 

6. Analyze what causes seasons. 

7. Analyze why the stars appear to move during the 

night. 

8. Analyze the life cycle of our Sun. 

9. Compare and contrast the planets in our Solar 

system. 

10. Compare and contrast the phases of the Moon 

Describe what is outside the Solar system. 

 

 

 

 

 

 

 

 

 

 

 

 

NA 
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Measurements and Uncertainties 
Grade 10 students Grade 11 students Grade 12 students 

MEASUREMENTS AND UNITS 

1. Synthesize the use of rules and measuring      

cylinders to find a length or a volume. 

1. Apply SI units in the correct format for all 

required measurements, final answers to 

calculations and presentation of raw and 

processed data.  

NA 

2. Analyze and use clocks and devices, both 

analogue and digital, for measuring an 

interval of time. 

2. Quote and compare ratios, values and 

approximations to the nearest order of 

magnitude. 

NA 

3. Solve problems on the average value for a 

small distance and for a short interval of 

time (including the period of a pendulum). 

3. Estimate quantities to an appropriate 

number of significant figures. 

NA 

4. Interpret that a micrometer screw gauge is 

used to measure very small distances. 

4. Analyze how random and systematic errors 

can be identified and reduced  IB. 

NA 

NA 5. Collect data that include absolute and/or 

fractional uncertainties and stating these as 

an uncertainty range (expressed as: best 

estimate ± uncertainty range)  IB. 

NA 

NA 6. Discover the uncertainty in gradients and 

intercepts  IB. 

NA 

NA 7. Solve vector problems graphically and 

algebraically. 

NA 
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Mechanics 

Grade 10 students Grade 11 students Grade 12 students 

MOTION 

1. Solve problems on speed. 1. Demonstrate measurement of 

instantaneous and average values for 

velocity, speed and acceleration.  

1. Identify the forces providing the centripetal 

forces such as tension, friction, 

gravitational, electrical, or magnetic.  

 

2. Compare and contrast speed and average 

speed. 

2. Evaluate problems using equations of 

motion for uniform acceleration. 

2. Solve problems involving centripetal force, 

centripetal acceleration, period, frequency, 

angular displacement, linear speed and 

angular velocity. 

3. Analyze how a distance-time graph tells a 

story. 

3. Interpret motion graphs. 3. Qualitatively and quantitatively describe 

examples of circular motion including 

cases of vertical and horizontal circular 

motion. 

4. Formulate the equation for acceleration.  4. Analyze projectile motion, including the 

resolution of vertical and horizontal 

components of acceleration, velocity and 

displacement. 

4. Describe the relationship between 

gravitational force and centripetal force.  

 

 

5. Compare and contrast acceleration and 

deceleration. 

5. Plan and interpret free-body diagrams. 5. Apply Newton’s law of gravitation to the 

motion of an object in circular orbit around 

a point mass.  

6. Analyze how speed-time graphs tell a 

story. 

6. Criticize Newton’s first law for 

translational equilibrium.  

6. Solve problems involving gravitational 

force, gravitational field strength, orbital 

speed and orbital period.  

 

7. Solve problems on the area under a speed-

time graph to work out the distance 

travelled for motion with constant 

acceleration. 

7. Evaluate problems involving forces and 

determining resultant force.  

7. Determine the resultant gravitational field 

strength due to two bodies. 

8. Interpret why the graph of acceleration of 

free fall for a body near to the Earth is 

constant.  

8. Solve vector problems graphically and 

algebraically. 

8. Qualitatively describe the energy changes 

taking place during one cycle of an 

oscillation. 
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Mechanics 

Grade 10 students Grade 11 students Grade 12 students 

9. Compare and contrast between speed and 

velocity. 

9. Demonstrate conservation of momentum in 

simple isolated systems including (but not 

limited to) collisions, explosions, or water 

jets.  

9. Sketching and interpreting graphs of 

simple harmonic motion examples: Graphs 

describing simple harmonic motion should 

include displacement– time, velocity–time, 

acceleration–time and acceleration–

displacement. 

10. Analyze and calculate acceleration using 

time taken and change of velocity. 

10. Integrate Newton’s second law 

quantitatively and qualitatively in cases 

where mass is not constant. 

NA 

11. Formulate the speed from the gradient of a 

distance-time graph. 

11. Plan a sketch and interpret force–time 

graphs. 

NA 

12. Solve problems on acceleration from the 

gradient of a speed-time graph. 

12. Analyze impulse in various contexts 

including (but not limited to) car safety and 

sports. 

NA 

13. Formulate and use the equation for impulse  

Ft = mv – mu 

13. Compare situations involving elastic 

collisions, inelastic collisions and 

explosions. 

NA 

NA 14. Identify the forces providing the centripetal 

forces such as tension, friction, 

gravitational, electrical, or magnetic. 

NA 

NA 15. Solve problems involving centripetal force, 

centripetal acceleration, period, frequency, 

angular displacement, linear speed and 

angular velocity. 

NA 

NA 16. Qualitatively and quantitatively describe 

examples of circular motion including 

cases of vertical and horizontal circular 

motion. 

NA 

NA 17. Apply conservation of momentum in 

simple isolated systems including (but not    

limited to) collisions, explosions, or water 

jets. 

NA 
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NA 18. Use Newton’s second law quantitatively 

and qualitatively in cases where mass is not 

constant. 

NA 

NA 19. Sketch and interpret force–time graphs. NA 

NA 20. Determine impulse in various contexts 

including (but not limited to) car safety and 

sports. 

NA 

NA 21. Qualitatively and quantitatively compare 

situations involving elastic collisions, 

inelastic collisions and explosions. 

NA 

FORCES AND PRESSURE 

1. Compute the moment of a force as a measure of 

its turning effect and give everyday examples. 

1. Represent forces as vectors. 1. Determine buoyancy forces using 

Archimedes’ principle. 

 

2. Illustrate that increasing the force or distance 

from the pivot increases the moment of a force. 

2. Sketch and interpret free-body diagrams. 2.  Solve problems involving pressure, density 

and Pascal’s principle.  

 

3. Solve problems on moment using the product 

force × perpendicular distance from the pivot. 

3. Describe the consequences of Newton’s 

first law for translational equilibrium. 

3. Solve problems using the Bernoulli equation 

and the continuity equation. 

 

4. Apply the principle of moments to the balancing 

of a beam about a pivot. 

4. Use Newton’s second law quantitatively 

and qualitatively. 

4. Explain situations involving the Bernoulli 

effect. 

 

 

5. Relate pressure to force and area, using 

appropriate examples. 

5. Identify force pairs in the context of 

Newton’s third law. 

5. Describe the frictional drag force exerted on 

small spherical objects in laminar fluid flow. 

 

 

6. Plan and demonstrate an experiment (involving 

vertical forces) to show that there is no net 

moment on a body in equilibrium. 

6. Solve problems involving forces and 

determine resultant force. 

6. Solve problems involving Stokes’ law 

Determining the Reynolds number in simple 

situations IB. 
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7. Describe qualitatively motion in a circular path 

due to a perpendicular force. 

7. Describe solid friction (static and dynamic) 

by coefficients of friction. 

7. Calculate torque for single forces and 

couples. 

 

 

8. Recognize that a force may produce a change in 

size and shape of a body. 

8. Discuss the conservation of total energy 

within energy transformations. 

8.  Solve problems involving moment of inertia, 

torque and angular acceleration.  

 

 

9. Plot and interpret extension-load graphs and 

describe the associated experimental procedure. 

9. Sketch and interpret force–distance graphs. 9. Solve problems in which objects are in both 

rotational and translational equilibrium. 

10. Describe the ways in which a force may change 

the motion of a body. 

10. Determine work done including cases 

where a resistive force acts. 

10. Calculate torque for single forces and 

couples. 

 

11. Find the resultant of two or more forces acting 

along the same line. 

11. Solve problems involving power. 11. Solve problems involving moment of 

inertia, torque and angular acceleration.  

 

12. Recognise that if there is no resultant force on a 

body it either remains at rest or continues at 

constant speed in a straight line. 

12. Quantitatively describe efficiency in 

energy transfers. 

12. Solve problems in which objects are in both 

rotational and translational equilibrium. 

13. Understand friction as the force between two 

surfaces which impedes motion and results in 

heating. 

NA 13. Solve problems using rotational quantities 

analogous to linear quantities.  

 

14. Recognise air resistance as a form of friction. NA 14. Sketch and interpreting graphs of rotational 

motion IB. 

 

15. Recall and use the relationship between force, 

mass and acceleration (including the direction), 

F = ma 

NA 15. Solve problems involving rolling without 

slipping  IB. 

16. State Hooke’s Law and recall and use the 

expression F = k x, where k is the spring 

constant. 

NA NA 
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17. Recognize the significance of the ‘limit of 

proportionality’ for an extension-load graph. 

 

NA NA 

WORK, ENERGY & POWER 

1. Demonstrate understanding that work done = 

energy transferred. 

1. Discuss the conservation of total energy within 

energy transformations. 

1. Solve specific energy and energy density 

problems. 

2. Relate (without calculation) work done to the 

magnitude of a force and the distance moved in 

the direction of the force. 

2. Determine work done including cases where a 

resistive force acts. 

2. Sketch and interpreting Sankey diagrams.  

 

 

3. Analyze how electricity or other useful forms of 

energy may be obtained from: chemical energy 

stored in fuel water, including the energy stored 

in waves, in tides, and in water behind 

hydroelectric dams geothermal resources 

nuclear fission heat and light from the Sun 

(solar cells and panels). 

3. Solve problems involving power. 3. Describe the basic features of fossil fuel power 

stations, nuclear power stations, wind generators, 

pumped storage hydroelectric systems and solar 

power cells. 

 

 

4. Formulate and use W = Fd = ΔE 4. Quantitatively describe efficiency in energy 

transfers. 

4. Solve problems relevant to energy 

transformations in the context of these generating 

systems. 

5. Apply the equations: efficiency = energy input 

useful energy output× 100% efficiency = power 

input useful power output× 100% 

5. Solve problems relevant to energy 

transformations in the context of these 

generating systems. 

5. Discuss safety issues and risks associated with the 

production of nuclear power. 

6. Analyze why the Sun is the source of energy for 

all our energy resources except geothermal, 

nuclear and tidal. 

6. Determine the potential energy of a point mass 

and the potential energy of a point charge. 

6.  the differences between photovoltaic cells and 

solar heating panels. 

7. Show an understanding that energy is released 

by nuclear fusion in the Sun. 

7. Analyze problems involving power. 7. Sketch and interpreting graphs showing the 

variation of intensity with wavelength for bodies 

emitting thermal radiation at different temperatures. 

 

8. Identify changes in kinetic, gravitational 

potential, chemical, elastic (strain), nuclear and 

8. Describe temperature change in terms of 

internal energy. 

8. Solve problems involving the Stefan–Boltzmann 

law and Wien’s displacement law IB. 
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internal energy that have occurred as a result of 

an event or process. 

9. Recognise that energy is transferred during 

events and processes, including examples of 

transfer by forces (mechanical working), by 

electrical currents (electrical working), by 

heating and by waves. 

9. Use Kelvin and Celsius temperature scales and 

converting between them. 

9. Describe the effects of the Earth’s atmosphere on 

the mean surface temperature IB. 

 

 

10. Apply the principle of conservation of energy to 

simple examples. 

10. Apply the calorimetric techniques of specific 

heat capacity or specific latent heat 

experimentally. 

10. Solve problems involving albedo, emissivity, 

solar constant and the Earth’s average temperature 

IB. 

11. Recall and use the expressions kinetic energy = 

½mv 2 and change in gravitational potential 

energy = mgΔh 

11. Describe phase change in terms of molecular 

behavior. 

 

NA 

12. Relate (without calculation) work done to the 

magnitude of a force and the distance moved in 

the direction of the force. 

12. Sketch and interpret phase change graphs.                                    NA 

13. Demonstrate understanding that work done = 

energy transferred. 

13. Calculate energy changes involving specific 

heat capacity and specific latent heat of fusion 

and vaporization. 

                                   NA 

14. Apply the principle of conservation of energy to 

examples involving multiple stages. 

                                 NA                                    NA 

15. Explain that in any event or process the energy 

tends to become more spread out among the 

objects and surroundings (dissipated). 

                                 NA                                    NA 

16. Recall and use the equation P = ΔE / t in simple 

systems. 

                                 NA                                                                                                    NA 

17. Describe how electricity or other useful forms 

of energy may be obtained from: 

                                  NA                                                                                          NA 

18. –– chemical energy stored in fuel.                                   NA                                                NA 

19. –– water, including the energy stored in waves, 

in tides, and in water behind hydroelectric 

dams. 

                                  NA                                   NA 
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20. –– geothermal resources.                                   NA                                   NA 

21. –– nuclear fission.                                   NA                                   NA 

22. –– heat and light from the Sun (solar cells and 

panels). 

                                  NA                                   NA 

23. –– wind.                                   NA                                   NA 

24. Give advantages and disadvantages of each 

method in terms of renewability, cost, 

reliability, scale and environmental impact. 

                                  NA                                   NA 

25. Show a qualitative understanding of efficiency.                                    NA                                             NA 

26. Relate (without calculation) power to work 

done and time taken, using appropriate 

examples. 

                                  NA                                   NA 

27. Recall and use W = Fd = ΔE 

 

                                  NA                                   NA 
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THERMAL EFFECTS 

1. Analyze qualitatively the thermal 

expansion of solids, liquids, and gases at 

constant pressure. 

 

1. Compare Kelvin and Celsius temperature scales 

and conversions between them. 

 

1. Describe and apply the first law of 

thermodynamics as a statement of conservation 

of energy.  

 

 

2. Appreciate how a physical property that 

varies with temperature may be used for the 

measurement of temperature, and state 

examples of such properties. 

2. Apply the calorimetric techniques of specific 

heat capacity or specific latent heat 

experimentally. 

2. Explain sign convention used when stating 

the first law of thermodynamics as QU W =∆ +  

Solve problems involving the first law of 

thermodynamics. 

 

3. Relate a rise in the temperature of a body to 

an increase in its internal energy. 

3. Analyze phase change in terms of molecular 

behavior.  

3. Describe and apply the second law of 

thermodynamics in Celsius form, Kelvin form 

and as a consequence of entropy. 

4. Analyze, in terms of the motion and 

arrangement of molecules, the relative 

order of the magnitude of the expansion of 

solids, liquids and gases. 

4. Sketch and interpreted phase change graphs.  4. Describe examples of processes in terms of 

entropy change. 

 

 

5. Demonstrate understanding of sensitivity, 

range and linearity. 

5. Evaluate energy changes involving specific heat 

capacity and specific latent heat of fusion and 

vaporization. 

5. Solve problems involving entropy changes.  

 

 

6. Analyze a simple molecular account of an 

increase in internal energy. 

6. Assess problems using the equation of state for 

an ideal gas and gas laws.  

6. Sketch and interpreting cyclic processes.  

 

 

7. Formulate and use the equation: thermal 

capacity = mc 

7. Plan, sketch and interpreting changes of state of 

an ideal gas on pressure– volume, pressure–

temperature and volume–temperature diagrams.  

7. Solve problems for adiabatic processes for 

monatomic gases using adiabatic gas equation. 

 

 

8. Interpret specific heat capacity graph. 8. Investigate at least one gas law experimentally. 8. Solve problems involving thermal efficiency. 

9. Analyze an experiment to measure the 

specific heat capacity of a substance. 

9. Describing temperature change in terms of 

internal energy. 

                                   NA 
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10. Formulate and use the equation change in 

energy = mcΔT 

10. Use Kelvin and Celsius temperature scales and 

convert between them. 

                                 NA 

11. Compare and contrast boiling and 

evaporation. 

11. Apply the calorimetric techniques of specific 

heat capacity or specific latent heat 

experimentally. 

                                 NA 

                                 NA 12. Describe phase change in terms of molecular 

behavior. 

                                 NA 

                                 NA 13. Sketch and interpret phase change graphs.                                  NA 

                                 NA 14. Calculate energy changes involving specific 

heat capacity and specific latent heat of fusion 

and vaporization. 

                                 NA 

                                 NA 15. Solve problems using the equation of state for 

an ideal gas and gas laws. 

                                 NA 

                                 NA 16. Sketch and interpret changes of state of an ideal 

gas on pressure– volume, pressure–temperature 

and volume–temperature diagrams. 

                                 NA 

                                 NA 17. Investigate at least one gas law experimentally. 

 

                                 NA 
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WAVES 

1. Analyze what is meant by wave motion as 

illustrated by vibration in ropes and springs 

and by experiments using water waves.  

1. Examine the energy changes taking place 

during one cycle of an oscillation.  

                                 NA 

2. Analyze the term wave front. 2. Construct graphs of simple harmonic motion 

examples. 

                                 NA 

3. Compare and contrast speed, frequency, 

wavelength and amplitude. 

3. Cite an evidence for the motion of particles of a 

medium when a wave passes through it for both 

transverse and longitudinal cases.  

                                 NA 

4. Compare and contrast transverse and 

longitudinal waves and cite suitable 

examples. 

4. Develop and interpret displacement–distance 

graphs and displacement– time graphs for 

transverse and longitudinal waves.  

                                 NA 

5. Formulate and use the equation v = f λ  5. Solve problems involving wave speed, 

frequency and wavelength.  

                                 NA 

6. Evaluate how wavelength and gap size 

affects diffraction through a gap. 

6. Demonstrate an investigation on the speed of 

sound experimentally. 

                                 NA  

7. Analyze how wavelength affects 

diffraction at an edge. 

7. Develop and interpret diagrams involving wave 

fronts and rays.  

                                 NA  

                                 NA 8. Solve problems involving amplitude, intensity 

and the inverse square law. 

                                 NA  

                                 NA 9. Demonstrate a research to interpret the 

superposition of pulses and waves. 

                                 NA  

                                 NA 10. Analyze methods of polarization.                                  NA  

                                 NA 11. Solve problems involving Malus’s law IB.                                   NA  

                                 NA 12. Sketch and interpret incident, reflected and 

transmitted waves at boundaries between 

media.  

                                 NA  

                                 NA 13. Solve problems involving reflection at a plane 

interface. 

                                 NA  

                                 NA 14. Solve problems involving Snell’s law, critical 

angle and total internal reflection. 

                                 NA  
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                                 NA 15. Plan an experiment to determine the refractive 

index of a medium. 

                                 NA  

                                 NA 16. Compare and contrast standing and travelling 

waves.  

                                 NA  

                                 NA 17. Assess, sketch and interpret standing wave 

patterns in strings  and pipes.  

                                 NA  

                                 NA 18. Qualitatively describe the energy changes 

taking place during one cycle of an oscillation. 

                                 NA  

                                 NA 19. Explain the motion of particles of a medium 

when a wave passes through it for both 

transverse and longitudinal cases. 

                                 NA  

                                 NA 20. Investigate the speed of sound experimentally.                                  NA  

                                 NA 21. Sketch and interpret displacement–distance 

graphs and displacement– time graphs for 

transverse and longitudinal waves. 

                                 NA  

                                 NA 22. Solve problems involving the frequency of a 

harmonic, length of the standing wave and the 

speed of the wave IB. 

 

                                 NA  

RAYS AND WAVES  

1. Analyze the formation of an optical image 

by a plane mirror, and give its 

characteristics. 

1. Sketch and interpret diagrams involving 

wave fronts and rays. 

1. Solve problems involving acceleration, 

velocity and displacement during simple 

harmonic motion, both graphically and 

algebraically IB. 

 

2. Formulate and use the law angle of 

incidence = angle of reflection. 

2. Solve problems involving amplitude, 

intensity and the inverse square law IB. 

2. Describe the interchange of kinetic and 

potential energy during simple harmonic 

motion IB. 

 

 

3. Plan and demonstrate experimentally the 

refraction of light. 

3. Sketch and interpret incident, reflected and 

transmitted waves at boundaries between 

media. 

3. Solve problems involving energy transfer 

during simple harmonic motion, both 

graphically and algebraically. 
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4. Synthesize critical angle. 4. Solve problems involving reflection at a 

plane interface. 

4. Describe the effect of slit width on the 

diffraction pattern IB. 

 

 

5. Compare and contrast refraction and total 

internal reflection. 

5. Solve problems involving Snell’s law, 

critical angle and total internal. 

5. a. Determine the position of first interference 

minimum IB. 

 

b. Qualitatively describe single-slit   

diffraction patterns produced from 

white light and from a range of 

monochromatic light frequencies IB. 

 

6. Analyze the action of a thin converging 

lens on a beam of light. 

                                 NA 6. Qualitatively describe two-slit interference 

patterns, including modulation by one-slit 

diffraction effect IB. 

 

 

7. Analyze a qualitative account of the 

dispersion of light as shown by the action 

on light of a glass prism including the seven 

colours of the spectrum in their correct 

order. 

                                 NA 7.Investigate Young’s double-slit 

experimentally IB. 

 

 

 

8. Evaluate the main features of the 

electromagnetic spectrum in order of 

wavelength. 

                                 NA 8. Sketch and interpreting intensity graphs of 

double-slit interference patterns IB. 

 

 

9. Synthesize that the image in a plane mirror 

is virtual. 

                                 NA 9. a. Solve problems involving the diffraction 

grating equation IB. 

 

        b. Describe conditions necessary for  

constructive and destructive interference from thin 

films, including phase change at interface and effect 

of refractive index IB. 

10. Perform simple constructions, 

measurements and formulations for 

reflection by plane mirrors. 

                                 NA 10. a. Solve problems involving interference 

from thin films IB. 
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b. Solve problems involving the Rayleigh 

criterion for light emitted by two sources 

diffracted at a single slit IB. 

11. Formulate and use the equation sin i/ sin r 

= n  

                                 NA 11. Resolve diffraction gratings IB. 

 

12. Design and use ray diagrams for the 

formation of a virtual image by a single 

lens.   

 

                                 NA 12.  a. Sketch and interpreting the Doppler 

effect when there is relative motion 

between source and observer. 

 

b. Describe situations where the Doppler 

effect can be utilized. 

 

c. Solve problems involving the change 

in frequency or wavelength observed 

due to the Doppler effect to determine 

the velocity of the source/observer. 
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ELECTRICITY & MAGNETISM 

1. Investigate that magnetic forces are due to 

interactions between magnetic fields. 

1. Identify two forms of charge and the 

direction of the forces between them. 

1. Represent sources of mass and charge, lines 

of      electric and gravitational force, and 

field patterns using an appropriate 

symbolism. 

2. Cite an account of induced magnetism. 2. Solve problems involving electric fields 

and Coulomb’s law. 

               2.    Mapping fields using potential.  

 

 

3. Compare and contrast magnetic and non-

magnetic materials. 

3. Calculate work done in an electric field in 

both joules and electronvolts. 

3. Describe the connection  

between     equipotential surfaces and field 

lines. 

4. Synthesize methods of magnetization, to 

include stroking with a magnet, use of direct 

current (d.c.) in a coil and hammering in a 

magnetic field. 

4. Identify sign and nature of charge carriers 

in a metal. 

4.  Determine the potential energy of a point 

mass and the potential energy of a point charge. 

 

 

5. Plot the pattern of magnetic field lines around a 

bar magnet. 

5. Identify drift speed of charge carriers IB. 5. Solve problems involving potential energy. 

 

 

6. Demonstrate an experiment to identify the 

pattern of magnetic field lines, including the 

direction. 

6. Solve problems involving current, potential 

difference and charge. 

6. Determine the potential inside a charged 

sphere. 

 

 

7. Compare and contrast the magnetic properties 

of soft iron and steel. 

7. Draw and interpret circuit diagrams. 7. Solve problems involving the speed required 

for an object to go into orbit around a planet and 

for an object to escape the gravitational field of 

a planet. 

 

 

8. Synthesize that a current is a rate of flow of 

charge and recall and use the equation I = Q/t  

8. Identify ohmic and non-ohmic conductors 

through a consideration of the V/I 

characteristic graph. 

8. a. Solve problems involving orbital energy 

of charged particles in circular orbital 

motion and masses in circular orbital 

motion. 
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b. Solve problems involving forces on   charges 

and     masses in radial and uniform fields. 

9. Demonstrate the use of a voltmeter, both 

analogue and digital. 

9. Solve problems involving potential 

difference, current, charge, Kirchhoff’s 

circuit laws, power, resistance and 

resistivity IB. 

9 . Describe the production of an induced emf 

by a changing magnetic flux and within a 

uniform magnetic field. 

 

10. Relate (without calculation) the resistance of a 

wire to its length and to its diameter. 

10. Investigate combinations of resistors in 

parallel and series circuits. 

10.Solve problems involving magnetic flux, 

magnetic flux linkage and Faraday’s law. 

11. Sketch and explain the current–voltage 

characteristic of an ohmic resistor and a 

filament lamp. 

11. Describe ideal and non-ideal ammeters and 

voltmeters. 

11. Explain Lenz’s law through  

the    conservation of energy.  

12. Sketch and interpret circuit diagrams containing 

sources, switches, resistors (fixed and variable), 

heaters, thermistors, light-dependent resistors, 

lamps, ammeters, voltmeters, galvanometers, 

magnetising coils, transformers, bells, fuses and 

relays Supplement. 

12. Describe practical uses of potential divider 

circuits, including the advantages of a 

potential divider over a series resistor in 

controlling a simple circuit. 

12. Explain the operation of a basic ac 

generator, including the effect of changing the 

generator frequency. 

 

 

13. Solve problems on combined e.m.f. of several 

sources in series. 

13. Investigate one or more of the factors that 

affect resistance experimentally. 

13. Solve problems involving the average 

power in an ac circuit. 

14. Model and demonstrate understanding of 

simple digital circuits combining several logic 

gates. 

14. Investigate practical electric cells (both 

primary and secondary) . 

14. Solve problems involving step-up and step-

down transformers. 

 

 

15. Compare and contrast d.c. and a.c 15. Describe the discharge characteristic of a 

simple cell (variation of terminal potential 

difference with time) . 

15. a. Describe the use of transformers in ac 

electrical power distribution. 

 

b. Investigate a diode bridge rectification  

              circuit experimentally. 

16. Sketch a graph of voltage output against time 

for a simple a.c. generator. 

16. Identify the direction of current flow 

required to recharge a cell. 

16. Qualitatively describe the effect of adding a 

capacitor to a diode bridge rectification circuit IB. 
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17. Relate the position of the generator coil to the 

peaks and zeros of the voltage output. 

17. Determine internal resistance 

experimentally. 

                                 NA 

18. Plan an experiment to show the corresponding 

force on beams of charged particles. 

18. Solve problems involving emf, internal 

resistance and other electrical quantities. 

                                 NA 

19. Integrate the turning effect to the action of an 

electric motor including the action of a split-

ring commutator. 

19. Determine the direction of force on a 

charge moving in a magnetic field. 

                                 NA 

20. Show understanding that a conductor moving 

across a magnetic field or a changing magnetic 

field linking with a conductor can induce an 

e.m.f. in the conductor. 

20. Determine the direction of force on a 

current-carrying conductor in a magnetic 

field. 

                                 NA 

21. Describe an experiment to demonstrate 

electromagnetic induction. 

21. Sketch and interpret magnetic field 

patterns. 

                                 NA 

22. State the factors affecting the magnitude of an 

induced e.m.f. 

22. Describe the production of an induced emf 

by a changing magnetic flux and within a 

uniform magnetic field. 

                                 NA 

23. Show understanding that the direction of an 

induced e.m.f. opposes the change causing it. 

23. Explain the operation of a basic ac 

generator, including the effect of changing 

the generator frequency. 

                                 NA 

24. State and use the relative directions of force, 

field and induced current. 

24. Solve problems involving the average 

power in an ac circuit. 

                                 NA 

25. Distinguish between d.c. and a.c. 25. Solve problems involving step-up and step-

down transformers. 

                                 NA 

26. Describe and explain a rotating-coil generator 

and the use of slip rings. 

26. Describe the use of transformers in ac 

electrical power distribution. 

                                 NA 

27. Sketch a graph of voltage output against time 

for a simple a.c. generator. 

                                 NA                                  NA 

28. Relate the position of the generator coil to the 

peaks and zeros of the voltage output. 

                                 NA                                  NA 

29. Describe the construction of a basic transformer 

with a soft-iron core, as used for voltage 

transformations. 

                                 NA                                  NA 
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30. Recall and use the equation (Vp / Vs) = (Np / 

Ns) . 

                                 NA                                  NA 

31. Understand the terms step-up and step-down.                                  NA                                  NA 

32. Describe the use of the transformer in high 

voltage. 

                                 NA                                  NA 

33. transmission of electricity                                  NA                                  NA 

34. Give the advantages of high-voltage 

transmission. 

                                 NA                                  NA 

35. Describe the principle of operation of a 

transformer. 

                                 NA                                  NA 

36. Recall and use the equation Ip Vp = Is Vs (for 

100% efficiency) . 

                                 NA                                  NA 

37. Explain why power losses in cables are lower 

when the voltage is high. 

                                 NA                                  NA 

38. Describe the pattern of the magnetic field 

(including direction) due to currents in straight 

wires and in solenoids. 

                                 NA                                  NA 

39. Describe applications of the magnetic effect of 

current, including the action of a relay. 

                                 NA                                  NA 

40. State the qualitative variation of the strength of 

the magnetic field over salient parts of the 

pattern. 

                                 NA                                  NA 

41. State that the direction of a magnetic field line 

at a point is the direction of the force on the N 

pole of a magnet at that point. 

                                 NA                                  NA 

42. Describe the effect on the magnetic field of 

changing the magnitude and direction of the 

current. 

                                 NA                                  NA 
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43. Describe an experiment to show that a force acts 

on a current-carrying conductor in a magnetic 

field, including the effect of 

reversing: 

                ---the current. 

 –– the direction of the field. 

                                 NA                                  NA 

44. State and use the relative directions of force, 

field and current. 

                                 NA                                  NA 

45. Describe an experiment to show the 

corresponding force on beams of charged 

particles. 

                                 NA                                  NA 

46. State that a current-carrying coil in a magnetic 

field experiences a turning effect and that the 

effect is increased by: 

---increasing the number of turns on    

the coil. 

---increasing the current. 

                  ---increasing the strength of the               

                             magnetic field. 

                                 NA                                  NA 

47. Relate this turning effect to the action of an 

electric motor including the action of a split-

ring commutator 

 

                                 NA                                  NA 
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ATOMIC PHYSICS 

1. Demonstrate understanding of 

background radiation. 

1.  Complete decay equations for alpha and beta 

decay. 

1. Discuss the photoelectric effect experiment 

and explaining which features of the 

experiment cannot be explained by the 

classical wave theory of light. 

2. Describe the detection of α - particles, β 

‑ particles and γ - rays (β + are not 

included: 

2.  Determine the half-life of a nuclide from a decay 

curve. 

2. Solve photoelectric problems both 

graphically and algebraically IB. 

3. β - particles will be taken to refer to β –) 3. Investigate half-life experimentally  

(or by simulation) . 

3. Discuss experimental evidence for matter 

waves, including an experiment in which the 

wave nature of electrons is evident IB. 

 

4. Discuss the random nature of radioactive 

emission. 

4.  Solve problems involving the energy released in 

radioactive decay, nuclear fission and nuclear 

fusion. 

4. State order of magnitude estimates from the 

uncertainty principle. 

5. Identify α, β and γ - emissions by 

recalling: 

–– their nature. 

                ---their relative ionising effects. 

–– their relative penetrating abilities (β + are not 

included, β - particles will be taken to refer to β 

–) 

5.  Describe the Rutherford-Geiger-Marsden 

experiment that led to the discovery of the nucleus. 

5. Describe a scattering experiment including 

location of minimum intensity for the 

diffracted particles based on their de 

Broglie wavelength. 

6. Describe their deflection in electric fields 

and in magnetic fields. 

                                 NA 6. Explain deviations from Rutherford 

scattering in high energy experiments.  

 

7. Interpret their relative ionising effects.                                  NA 7. Describe experimental evidence for 

nuclear energy levels IB. 

8. Give and explain examples of practical 

applications of α, β and γ - emissions. 

                                 NA 8. Solve problems involving the radioactive 

decay law for arbitrary time intervals IB. 

 

9. State the meaning of radioactive decay.                                  NA 9. Explain the methods for measuring short 

and long half-lives. 
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10. State that during α - or β - decay the 

nucleus changes to that of a different 

element. 

                                 NA 10. Describing the emission and absorption 

spectrum of common gases IB. 

 

 

11. Use equations involving nuclide notation to 

represent changes in the composition of the 

nucleus when particles are emitted. 

                                 NA 11. a.  Problems involving atomic spectra, 

including calculating the wavelength of photons 

emitted during atomic transitions IB. 

 

b. Complete decay equations for alpha and beta 

decay. 

 

c. Determine the half-life of a nuclide from a 

decay curve. 

 

d. Investigate half-life experimentally (or by 

simulation) IB. 

 

e. Solve problems involving mass defect and 

binding energy. 

 

f. Solve problems involving the energy released 

in radioactive decay, nuclear fission and 

nuclear fusion. 

 

g. Sketch and interpret the general shape of the 

curve of average binding energy per nucleon 

against nucleon number IB. 

 

h. Describe the Rutherford-Geiger-Marsden 

experiment that led to the discovery of 

the nucleus. 
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i. Apply conservation laws in particle reactions. 

 

j. Describe protons and neutrons in terms of 

quarks IB. 

 

k. Compare the interaction strengths of the 

fundamental forces, including gravity IB. 

 

l. Describe the mediation of the fundamental 

forces through exchange particles IB. 

 

 

m. Sketch and interpreting simple Feynman 

diagrams IB. 

 

n. Describe why free quarks are not observed 

IB. 
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