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Elements Performance Indicators 

Understands 
Models and 
Scales 

G11-12PS1.E1.1) Explain the importance of measurement in life 
G11-12PS1.E1.2) Explain about sources of errors and their types 
G11-12PS1.E1.3) Differentiate between accepted and experimental values 
G11-12PS1.E1.4) Add and subtract scientific notation, keeping significant figures 
properly 
G11-12PS1.E1.5) Multiply scientific figures keeping significant figures properly. 
G11-12PS1.E1.6) Define the term scientific method and State the steps of scientific 
methods 
G11-12PS1.E1.7) Explain the possible sources of errors and State the types of errors 
G11-12PS1.E1.8) Distinguish between systematic and random error 
G11-12PS1.E1.9) Distinguish between vector and scalar quantities, and give examples 
of each 
G11-12PS1.E1.10) Determine the resolved part of a vector in any given direction 
G11-12PS1.E1.11) Add vectors by graphical representation to determine a resultant 
G11-12PS1.E1.12) Determine graphically a resultant of two vectors 
G11-12PS1.E1.13) Add/subtract two or more vectors by the vector addition rule 
G11-12PS1.E1.14) Determine the resolution of two or more vectors using trigonometry 
G11-12PS1.E1.15) Solve problems related to scalar and vector products of two vectors 
in a plane 
G11-12PS1.E1.16) Explain properties of vector operations 
G11-12PS1.E1.17) Use the formula for the electric potential at a point due to an 
isolated point charge. 
G11-12PS1.E1.18) Identify the SI units of electric current, current density, resistance, 
resistivity, conductivity temperature coefficient of resistance. 
G11-12PS1.E1.19) Solve electrical circuit problems involving the relationship between 
e.m.f, current and resistance for a complete circuit. 
G11-12PS1.E1.20) Distinguish between e.m.f. and p.d. of holmic and non-holmic 
devices. 
G11-12PS1.E1.21) State Kirchhoff s laws. 
G11-12PS1.E1.22) Solve problems involving network resistors. 
G11-12PS1.E1.23) Solve problems in which meter resistance is involved. 
G11-12PS1.E1.24) Describe how a galvanometer can be modified to measure a wide 
range of currents and potential differences. 
G11-12PS1.E1.25) Calculate shunt and multiplier values for use with a meter to give 
different current and voltage ranges. 
G11-12PS1.E1.26) Explain the principle of the Wheatstone bridge and solve problems 
involving it. 
G11-12PS1.E1.27) Explain the principle of potentiometer and its use for measurement 
of e.m.f, p.d, R and current. 
G11-12PS1.E1.28) Describe Rutherford’s model of the atom.    
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1) Standard 1: Content Knowledge for Grade 11-12 Physics Teacher 

Elements Performance Indicators 

Force and 
Newton’s 
Laws 

The Physics Teacher: 
G11-12PS1.E3.1) Use the scientific terms: speed, velocity, distance, displacement, acceleration, 
instantaneous velocity and acceleration correctly and state their SI units 
G11-12PS1.E3.2) Explain the difference between average speed (or velocity) and instantaneous 
speed (or velocity) 
G11-12PS1.E3.3) Solve numerical problems involving average velocity, instantaneous velocity 
and acceleration 
G11-12PS1.E3.4) Explain uniform circular motion in the horizontal and vertical planes with 
reference to the forces involved 
G11-12PS1.E3.5) Explain uniform circular motion in the horizontal and vertical planes with 
reference to the forces involved 
G11-12PS1.E3.6) Identify circular motion requires the application of a constant force directed 
toward the centre of the circle 
G11-12PS1.E3.7) Solve problems involving objects moving in two dimensions 
G11-12PS1.E3.8) Describe the behavior of motion of a freely falling body 
G11-12PS1.E3.9) State and use Newton’s laws 
G11-12PS1.E3.10) State Newton’s 2nd law interims of momentum 
G11-12PS1.E3.11) Apply Newton’s laws of motion to explain and predict the behavior of 
bodies acted by external forces 
G11-12PS1.E3.12) Use the principle of momentum conservation 
G11-12PS1.E3.13) Explain qualitatively how frictional forces depend on the nature of surfaces 

Elements Performance Indicators 

Conservation 
Principles 

G11-12PS1.E2.1) State the zero’s& first law of thermodynamics. 
G11-12PS1.E2.2) State the second and 3rd  law of thermodynamics. 
G11-12PS1.E2.3) Solve problems related to the first and second laws of 
thermodynamics. 
G11-12PS1.E2.4) Describe ways of changing the internal energy of a gas. 
G11-12PS1.E2.5) Describe the fundamental principles of heat engine. 
G11-12PS1.E2.6) Solve problems involving P, V or T for a gas undergoing adiabatic 
changes. 
G11-12PS1.E2.7) Use the expression for the pressure of an ideal gas in terms of its 
density and mean Square speed of molecules to solve problems. 
G11-12PS1.E2.8) Solve problems to determine P, V, T or r.m.s. speed of gas molecules 
for an ideal gas,given relevant data. 
G11-12PS1.E2.9) Show that the molar heat capacity at constant pressure is greater than 
the molar heat capacity at constant volume. 
G11-12PS1.E2.10) Evaluate the r/ship b/n Cp & CV for an ideal gas. 
G11-12PS1.E2.11) Evaluate the r/ship b/n Cp & CV  for real gas. 
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and normal contact force 
G11-12PS1.E3.14) Use free body diagram representing forces on a point mass to solve 
problems 
G11-12PS1.E3.15) Solve numerical problems involving Newton’s laws of motion 
G11-12PS1.E3.16) Determine the forces needed to keep an object moving in horizontal and 
vertical circles 
G11-12PS1.E3.17) Define the centre of mass of a body and that of a system of particles 
G11-12PS1.E3.18) Define and use the terms: angular displacement, angular velocity, angular 
acceleration,moment of inertia, angular momentum, rotational work done, angular impulse and 
torque 
G11-12PS1.E3.19) Use the equations for uniformly accelerated angular motion 
G11-12PS1.E3.20) Use the equations relating linear and angular motions 
G11-12PS1.E3.21) State the similarities and differences between the behavior of rotating 
bodies and bodies travelling with linear velocity 
G11-12PS1.E3.22) Identify the factors which determine the moment of inertia of a body 
G11-12PS1.E3.23) State and apply the law of conservation of angular momentum 
G11-12PS1.E3.24) Determine the velocity and acceleration of a point in the rotating body 
G11-12PS1.E3.25) Demonstrate the direction of angular velocity, angular acceleration and 
angular momentum using the right-hand rule 
G11-12PS1.E3.26) Distinguish between coplanar and concurrent forces 
G11-12PS1.E3.27) Find the resultant of a number of concurrent forces acting at a point 
G11-12PS1.E3.28) Solve problems involving the equilibrium of coplanar forces 
G11-12PS1.E3.29) State the conditions for there to be no rotation of a body 
G11-12PS1.E3.30) State the equilibrium conditions for a body acted on by coplanar forces 
G11-12PS1.E3.31) Define the scientific terms: elastic limit, stress, strain, Young modulus, 
Shear modulus, 
viscous flow, viscosity, stream line flow, turbulent flow 
G11-12PS1.E3.32) Use equation of continuity to solve numerical problems 
G11-12PS1.E3.33) Describe the application of Bernoulli’s principle in everyday life situation 
G11-12PS1.E3.34) State and use Bernoulli’s equation to solve problems 
G11-12PS1.E3.35) Define surface tension and surface energy 
G11-12PS1.E3.36) Define the angle of contact and account for the shapes of liquid surfaces 

Elements Performance Indicators 

Energy 
Transfer 
and 
Storage 

The Physics Teacher: 
G11-12PS1.E4.1) Define and use the terms work, energy, and power 
G11-12PS1.E4.2) Use the principle of conservation of energy in the solution of problems 
G11-12PS1.E4.3) Distinguish between elastic and inelastic collisions and solve problems 
involving such 
collisions 
G11-12PS1.E4.4) Identify the relationship between work and change in kinetic energy 
G11-12PS1.E4.5) Distinguish between conservative and non conservative forces 
G11-12PS1.E4.6) Explain the energy transformation occurring during oscillations 
G11-12PS1.E4.7) Solve problems involving elastic and inelastic collisions in one and two 
dimension by 
using the principles of conservation of momentum and energy. 
G11-12PS1.E4.8) Determine the relationship for the capillary rise and use it in problems 
G11-12PS1.E4.9) Define the terms: calorimeter, change of phase, latent heat, heat capacity, 
specific heat 
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capacity 
G11-12PS1.E4.10) Distinguish between the concepts: heat, temperature, internal energy, work 
G11-12PS1.E4.11) Identify the units for heat, heat capacity, specific heat capacity, latent heat 
G11-12PS1.E4.12) Solve problems involving thermal conductivity, change of state and 
expansively 
G11-12PS1.E4.13) Describe properties that can be used for temperature measurement 
G11-12PS1.E4.14) Explain the methods used for the measurement of specific heat capacities 
G11-12PS1.E4.15) Define the scientific terms :isothermal change, adiabatic change, change of 
state of a gas, molar gas constant. 
G11-12PS1.E4.16) Define and use the terms simple harmonic motion (SHM), resonance. 
G11-12PS1.E4.17) Give simple examples of vibrating systems. 
G11-12PS1.E4.18) Explain the energy changes that occur when a body performs SHM. 
G11-12PS1.E4.19) Draw and interpret graphs to show how KE and PE of an oscillator vary 
with time. 
G11-12PS1.E4.20) Use expressions for the frequency and periodic time of oscillations of 
objects performing SHM. 
G11-12PS1.E4.21) Solve problems on SHM involving periods of vibration and energy 
changes. 
G11-12PS1.E4.22) Explain the effect of damping on the amplitude of a system that is 
vibrating. 
G11-12PS1.E4.23) Identify the properties of longitudinal and transversal waves. 
G11-12PS1.E4.24) Explain the conditions required for standing waves to occur. 
G11-12PS1.E4.25) Explain the Doppler effect, and predict in qualitative terms the frequency 
change that will occur in a variety of conditions. 
G11-12PS1.E4.26) Explain the modes of vibrations of strings and solve problems involving 
vibrating strings. 
G11-12PS1.E4.27) Explain the way air columns vibrate. 
G11-12PS1.E4.28) Solve problems involving vibrating air columns. 
G11-12PS1.E4.29) Differentiate between e.m.f. and p.d of a source. 
G11-12PS1.E4.30) State the law of radioactive decay and explain the meaning of a half-life. 
G11-12PS1.E4.31) Write equations to illustrate alpha and beta decay. 
G11-12PS1.E4.32) State how many protons and neutrons their are in a nuclide for which you 
are given the symbol. 
G11-12PS1.E4.33) Interpret equations representing nuclear reactions indicating the nature of 
energy released. 
G11-12PS1.E4.34) Identify the relationship between mass and energy. 
G11-12PS1.E4.35) Explain what is meant by the photoelectric effect. 
G11-12PS1.E4.36) Describe an experiment to demonstrate the emission of photoelectrons. 
G11-12PS1.E4.37) State how the rate of emissions of photoelectrons and their energy depend 
upon the intensity and frequency of the incident radiation. 
G11-12PS1.E4.38) Work through simple problems on half-life. 
G11-12PS1.E4.39) Associate the release of energy in a nuclear reaction with a change in mass. 
G11-12PS1.E4.40) Discus problems posed by radioactive waste. 
G11-12PS1.E4.41) Represent nuclear reactions in the form of equations. 
G11-12PS1.E4.42) Distinguish between fission and fussion. 
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Elements Performance Indicators 

Force, 
Energy and 
Fields 

The Physics Teacher: 
G11-12PS1.E5.1) Describe an experiment to illustrate interference of waves . 
G11-12PS1.E5.2) Draw diagrams to illustrate reflection and refraction of waves. 
G11-12PS1.E5.3) Explain diffraction at a single slit. 
G11-12PS1.E5.4) Explain beats. 
G11-12PS1.E5.5) Solve problems involving interference and diffraction of waves. 
G11-12PS1.E5.6) State the conditions necessary for the interference of light to be shown. 
G11-12PS1.E5.7) Explain the principle of Young’s double slit experiment. 
G11-12PS1.E5.8) Carry out calculations involving Young’s double slit experiment. 
G11-12PS1.E5.9) Define the terms: electric field strength, electric potential, electric dipole, 
electric dipole 
moment, dielectric, electric flux, dielectric constant. 
G11-12PS1.E5.10) Explain Coulombs law using the ideas of vectors. 
G11-12PS1.E5.11) Map an electric field lines pattern using electric lines of force . 
G11-12PS1.E5.12) Solve problems related to the capacitances of parallel plate capacitors. 
G11-12PS1.E5.13) State Gausss law qualitatively. 
G11-12PS1.E5.14) Compare the characteristics of electric P.E with those of gravitational P.E. 
G11-12PS1.E5.15) Explain ~E and F~E produced point charge(s), and two oppositely 
charged parallel plates. 
G11-12PS1.E5.16) Describe and explain, in qualitative terms, the electric field that exists 
inside and on the surface of a charged conductor. 
G11-12PS1.E5.17) Apply the formula the electric field strength at a point due to an isolated 
point charge. 
G11-12PS1.E5.18) Explain the meaning of a coulomb, a volt, an ohm, p.d, resistance, e.m.f 
and kWh. 
G11-12PS1.E5.19) Distinguish between electrostatic and non-electrostatic fields. 
G11-12PS1.E5.20) Describe and illustrate the magnetic field produced by an electric current in 
a long straight conductor and in a solenoid. 
G11-12PS1.E5.21) Predict by applying the right-hand rule, the direction of the magnetic field 
produced when electric current flows through a long straight conductor and through a solenoid. 

G11-12PS1.E5.22) Use the expression for the force on a current-carrying conductor in a 
magnetic field. 
G11-12PS1.E5.23) Use the expression for the force on a charged particle in a magnetic field. 
G11-12PS1.E5.24) State Amperes law and use it in solving problems. 
G11-12PS1.E5.25) Solve problems on the motion of charged particles in electric and magnetic 
fields. 
G11-12PS1.E5.26) Distinguish between the terms: dia-, para-, and ferromagnetic materials. 
G11-12PS1.E5.27) Describe the causes of Earths magnetism. 
G11-12PS1.E5.28) Describe an experiment to obtain the flux pattern around a bar magnet, 
straight current-carrying wire, a solenoid and  toroid of carrying a current. 
G11-12PS1.E5.29) Use the terms: induced e.m.f, back e.m.f, magnetic flux, flux linkage, eddy 
current. 
G11-12PS1.E5.30) State the laws of electromagnetic induction. 
G11-12PS1.E5.31) Use the laws of e.m induction that predict the induced e.m.f. 
G11-12PS1.E5.32) Use the flux density near a long straight wire, at the centre of circular coil, 
inside and at the end of a long solenoid . 
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G11-12PS1.E5.33) Solve problems on the motion of charged particles in electric and magnetic 
fields. 
G11-12PS1.E5.34) Describe in words, or by sketch, the general shape and relative intensities 
of magnetic field strength around a long straight current-carrying wire, a long solenoid. 
G11-12PS1.E5.35) Apply Lenzs law to explain, predict and illustrate the direction of the 
electric current induced by a changing magnetic field, using the right-hand rule. 
G11-12PS1.E5.36) Explain Amperes law. 
G11-12PS1.E5.37) Use an expression for the induced e.m.f. in a conductor moving through a 
uniform magnetic field by considering the forces on the charges. 
G11-12PS1.E5.38) Solve problems involving calculations of the induced e.m.f, induced 
current. 
G11-12PS1.E5.39) Compare direct current (d.c.) and alternating current (a.c.) in qualitative 
terms. 
G11-12PS1.E5.40) Define the terms: self-inductance, L, mutual inductance, M, and henry. 
G11-12PS1.E5.41) Use the terms: r.m.s. current, r.m.s. potential difference, peak current, peak 
potential difference, half cycle average current, phase difference, phase lag, phase lead. 
G11-12PS1.E5.42) Apply the relationship between r.m.s. and peak values for the current and 
potential difference for a sinusoidal waveform. 
G11-12PS1.E5.43) Use the terms: reactance, impedance and power factor with their scientific 
meaning. 
G11-12PS1.E5.44) Solve problems involving the magnitude and phase of current and applied 
p.d. in an a.c. circuits that include resistors, capacitors and inductors . 
G11-12PS1.E5.45) Draw phasor diagrams for R, L and C circuits. 
G11-12PS1.E5.46) Explain the behavior of a capacitor/ inductor in an a.c. circuit. 
G11-12PS1.E5.47) State the nature, charge and properties of alpha, beta and gamma radiation. 
 

 

2) Standard 2: Pedagogy Knowledge for Grades 11-12 Physics Teachers 

Elements Performance Indicators 
Curriculum The Physics Teacher: 

G11-12PS2.E1.1) Apply Learning theory to accommodate differences in student 
intelligence, perception,Cognitive style and achievement levels. 
G11-12PS2.E1.2) Assist students individually or as a member of a group to access, 
evaluate, synthesize and use information effectively to accomplish a specific purpose; 
G11-12PS2.E1.3) Create a learning community in which individual differences are 
respected; 

Elements Performance Indicators 
Use 
Information 
and 
Communicat
ion 
Technology 
(ICT) 

G11-12PS1.E6.1) Demonstrate the ability to select and organize digital content in relation to 
relevant curriculum. 
G11-12PS1.E6.2) Demonstrate the ability to use digital resources and tools when devising 
learning sequences 
and lesson plans designed to meet curriculum, assessment and reporting requirements 
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G11-12PS2.E1.4) Learn about the diverse students they teach, and the students 
families and communities; 
G11-12PS2.E1.5) Use strategies to support the learning of students whose first 
language is not the medium of instruction; and 

Elements Performance Indicators 
Planning The Physics Teacher: 

G11-12PS2.E2.1) plan daily, weekly and lessons 
G11-12PS2.E2.2) plan activities well ahead of time 

Elements Performance Indicators 
Instruction The Physics Teacher: 

G11-12PS2.E3.1) Communicate clearly in the medium of instruction, using precise 
language and appropriate oral and written expressions; 

Elements Performance Indicators 
Use 
Curriculum 
Assessment 
and 
Reporting, 

The Physics Teacher: 
G11-12PS2.E4.1) Establishes a process for reviewing a second cycle preparatory level 
physics curriculum materials, give recommendations on modifications or 
enhancements of second cycle Preparatory level physics curriculum. 
G11-12PS2.E4.2) Participates in the preparation of plans to evaluate the effectiveness 
of preparatory level physics curriculum policy or other programs using a variety of 
information sources 
G11-12PS2.E4.3) Recommends modifications or enhancements to preparatory level 
physics curriculum Implementation and/or revision based on the findings of 
evaluation processes. 
G11-12PS2.E4.4) Encourages colleagues to provide feedback on the effectiveness of 
the preparatory level physics curriculum implementation 

 


