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The assessment of learning skills

The course descriptor for SPH3UE

The course descriptor for SPH4UE

IB Units


The development of sound learning skills is essential to the success of our students.  Teachers and students will work together to understand and futher the development of student learning skills in the areas of initiative, work habits, organization, team work, and independent work.  

This course develops students’ understanding of the basic concepts of physics. Students will study the laws of dynamics and explore different kinds of forces, the quantification and forms of energy (mechanical, sound, light, thermal, and electrical), and the way energy is transformed

and transmitted. They will develop scientific-inquiry skills as they verify accepted laws and solve both assigned problems and those emerging from their investigations. Students will also analyse the interrelationships between physics and technology, and consider the impact of technological

applications of physics on society and the environment.

This course enables students to deepen their understanding of the concepts and theories of physics. Students will explore further the laws of dynamics and energy transformations, and will investigate electrical, gravitational, and magnetic fields; electromagnetic radiation; and the

interface between energy and matter. They will further develop inquiry skills, learning, for example, how the interpretation of experimental data can provide indirect evidence to support the development of a scientific model. Students will also consider the impact on society and the environment of technological applications of physics.

See curriculum expectations on reverse.

IB1 (grade11)

Topic 1: Physics and physical measurement

Topic 2: Mechanics

Topic 9: Motion in fields (part) AHL

Topic 6: Fields and forces (part)

Topic 4: Oscillations and waves

Topic 11: Wave phenomena AHL

Option G: Electromagnetic waves (most)

Topic 3: Thermal physics

Topic 10: Thermal physics AHL

Topic 8: Energy, power and climate change 

Determining the final mark


IB2 (grade12)

Topic 5: Electric currents 

Topic 6: Fields and forces (part) 

Topic 9: Motion in fields (part) AHL

Topic 12: Electromagnetic induction AHL

Topic 14: Digital technology

Topic 7: Atomic and nuclear physics

Topic 13: Quantum physics and nuclear physics AHL 

Option H: Relativity 

Option G: Electromagnetic waves (part)

In secondary university level courses, the final mark is determined using the following procedure:  term work comprises 70% of the final mark and end of year summative evaluations comprise 30% of the final mark.

Students will be assessed to determine how well they have achieved specific expectations for the course. A variety of methods including; self and peer assessment, observation, marking schemes, checklists, tests and rubrics will be used to asses the work. 

Throughout the year, students will be assessed on curriculum expectations, receive feedback on learning, and be given opportunities to improve performance within four categories of learning.  In the term grade, the evaluation weight of each category of learning is as follows:

Knowledge / Understanding
35%

Thinking / Inquiry

30%

Communication


15%

Making Connections

20%

The marks in each of the categories of learning will be combined to form the term grade.

Towards the end of the course, students will complete a summative evaluation that will address the overall curriculum expectations for the various strands of the course.  This task will be divided into smaller components for ease of completion.  The total of the evaluation will comprise 30% of the final grade.

The overall curriculum expectations for SPH3UE


Forces and Motion 

By the end of this course, students will: 

• demonstrate an understanding of the relationship between forces and the acceleration of an object in linear motion;

• investigate, through experimentation, the effect of a net force on the linear motion of an object, and analyse the effect in quantitative terms, using graphs, free-body diagrams, and

vector diagrams;

• describe the contributions of Galileo and Newton to the understanding of dynamics; evaluate and describe technological advances related to motion; and identify the effects of societal influences on transportation and safety issues.

Energy, Work, and Power

By the end of this course, students will:

• demonstrate an understanding, in qualitative and quantitative terms, of the concepts of work, energy (kinetic energy, gravitational potential energy, and thermal energy and its transfer [heat]), energy transformations, efficiency, and power;

• design and carry out experiments and solve problems involving energy transformations and the law of conservation of energy;

• analyse the costs and benefits of various energy sources and energy-transformation technologies that are used around the world, and explain how the application of scientific principles related to mechanical energy has led to the enhancement of sports and recreational activities.

Waves and Sound

By the end of this course, students will:

• demonstrate an understanding of the properties of mechanical waves and sound and the principles underlying the production, transmission, interaction, and reception of mechanical waves and sound;

• investigate the properties of mechanical waves and sound through experiments or simulations, and compare predicted results with actual results;

• describe and explain ways in which mechanical waves and sound are produced in nature, and evaluate the contributions to entertainment, health, and safety of technologies that make use of mechanical waves and sound.

Light and Geometric Optics

By the end of this course, students will:

• demonstrate an understanding of the properties of light and the principles underlying the transmission of light through a medium and from one medium to another;

• investigate the properties of light through experimentation, and illustrate and predict the behaviour of light through the use of ray diagrams and algebraic equations;

• evaluate the contributions to such areas as entertainment, communications, and health made by the development of optical devices and other technologies designed to make use of light.

The overall curriculum expectations for SPH4UE


Electricity and Magnetism

By the end of this course, students will:

• demonstrate an understanding of the properties, physical quantities, principles, and laws related to electricity, magnetic fields, and electromagnetic induction;

• carry out experiments or simulations, and construct a prototype device, to demonstrate characteristic properties of magnetic fields and electromagnetic induction;

• identify and describe examples of domestic and industrial technologies that were developed

on the basis of the scientific understanding of magnetic fields.

Forces and Motion: Dynamics

By the end of this course, students will:

• analyse the motion of objects in horizontal, vertical, and inclined planes, and predict and explain the motion with reference to the forces acting on the objects;

• investigate motion in a plane, through experiments or simulations, and analyse and solve problems involving the forces acting on an object in linear, projectile, and circular motion, with the aid of vectors, graphs, and free-body diagrams;

• analyse ways in which an understanding of the dynamics of motion relates to the development and use of technological devices, including terrestrial and space vehicles, and the enhancement of recreational activities and sports equipment.

Energy and Momentum

By the end of this course, students will:

• demonstrate an understanding of the concepts of work, energy, momentum, and the laws of conservation of energy and of momentum for objects moving in two dimensions, and explain them in qualitative and quantitative terms;

• investigate the laws of conservation of momentum and of energy (including elastic and inelastic collisions) through experiments or simulations, and analyse and solve problems involving these laws with the aid of vectors, graphs, and free-body diagrams;

• analyse and describe the application of the concepts of energy and momentum to the design and development of a wide range of collision and impact-absorbing devices used in everyday life.

Electric, Gravitational, and Magnetic Fields

By the end of this course, students will:

• demonstrate an understanding of the concepts, principles, and laws related to electric, gravitational, and magnetic forces and fields, and explain them in qualitative and quantitative terms;

• conduct investigations and analyse and solve problems related to electric, gravitational, and magnetic fields;

• explain the roles of evidence and theories in the development of scientific knowledge related to electric, gravitational, and magnetic fields, and evaluate and describe the social and economic impact of technological developments related to the concept of fields.


The Wave Nature of Light

By the end of this course, students will:

• demonstrate an understanding of the wave model of electromagnetic radiation, and describe

how it explains diffraction patterns, interference, and polarization;

• perform experiments relating the wave model of light and technical applications of electromagnetic

radiation (e.g., lasers and fibre optics) to the phenomena of refraction, diffraction,

interference, and polarization;

• analyse phenomena involving light and colour, explain them in terms of the wave model of light, and explain how this model provides a basis for developing technological devices.

Matter-Energy Interface

By the end of this course, students will:

• demonstrate an understanding of the basic concepts of Einstein’s special theory of relativity and of the development of models of matter, based on classical and early quantum mechanics,

that involve an interface between matter and energy;

• interpret data to support scientific models of matter, and conduct thought experiments as a way of exploring abstract scientific ideas;

• describe how the introduction of new conceptual models and theories can influence and change scientific thought and lead to the development of new technologies.

