  Student Learning Outcome

San Bernardino Valley College

Science Division

Physics/Astronomy Department

Physics
Associate of Science Degree
Students are prepared to:

1. Transfer to an accredited university as a junior with a major in physics or a physics-related major.
2. Integrate physical concepts and principles to other science disciplines.
3. Develop a world view that incorporates the role of physics in modern society.
4. Solve work-related problems by employing physical concepts to formulate and solve representative physical models.
5. Apply physical knowledge and skills required in securing and maintaining employment.
6. Demonstrate a proficiency in standard physics laboratory techniques commonly acquired in lower-division coursework.

Student Learning Outcome

San Bernardino Valley College

Science Division

Physics/Astronomy Department

Course:  Physics 010
1. Students will develop and strengthen foundational science skills during enrollment in Physics, Astronomy, and other major’s-level science courses.

2. Students will participate in workshops to build analytical and communication skills in necessary for success in Physics, Astronomy, and other major’s-level science classes;  topics to include applied math, word problems, data manipulation, graphing, scientific writing, critical thinking, scientific method, and the use of technology.

Course:  Physics 101
1. Students will demonstrate an understanding of basic, physical concepts by correctly describing and identifying these concepts.
2. Given new situations, by applying the basic scientific principles, students will correctly solve simple problems by the application of the concepts of physics.
3. Also, given a particular laboratory physical objective, students will correctly construct physical systems, learn to use and manipulate laboratory apparatus, and correctly make and analyze measurements of these physical systems.

Course:  Physics 200
1. Students will demonstrate an understanding of the basics of the fields of mechanics, fluids, oscillatory motion, thermodynamics, and their corresponding physical laws by correctly describing and identifying the concepts relevant to these fields.
2. Given new situations, by using various calculus, trigonometric, and algebraic techniques students will correctly solve a variety of physical situations by a proper application of the principles, laws, and concepts of physics.
3. Also, given a particular laboratory physical objective in mechanics, fluids, oscillatory motion, or thermodynamics, students will correctly construct physical systems, learn to use and manipulate laboratory apparatus, and correctly make and analyze measurements of these physical systems.

Course:  Physics 150A
1. Students will demonstrate an understanding of the basics of the fields of mechanics, fluids, oscillatory motion, thermodynamics, and their corresponding physical laws by correctly describing and identifying the concepts relevant to these fields.
2. Given new situations, by using various trigonometric and algebraic techniques with some discussion of relevant calculus concepts, students will correctly solve a variety of physical situations by a proper application of the principles, laws, and concepts of physics.
3. Also, given a particular laboratory physical objective in mechanics, fluids, oscillatory motion, or thermodynamics, students will correctly construct physical systems, learn to use and manipulate laboratory apparatus, and correctly make and analyze measurements of these physical systems.
Course:  Physics 201
1. Students will demonstrate an understanding of the basics of the fields of electricity, magnetism, wave mechanics, optics, and modern physics, and their corresponding physical laws by correctly describing and identifying the concepts relevant to these fields.
2. Given new situations, by using various calculus, trigonometric, and algebraic techniques, students will correctly solve a variety of physical situations by a proper application of the principles, laws, and concepts of physics.
3. Also, given a particular laboratory physical objective in electricity, magnetism, wave mechanics, optics, or modern physics, students will correctly construct physical systems, learn to use and manipulate laboratory apparatus, and correctly make and analyze measurements of these physical systems.

Course:  Physics 150B
1. Students will demonstrate an understanding of the basics of the fields of electricity, magnetism, wave mechanics, optics, and modern physics, and their corresponding physical laws by correctly describing and identifying the concepts relevant to these fields.
2. Given new situations, by using various trigonometric and algebraic techniques with some discussion of relevant calculus concepts students will correctly solve a variety of physical situations by a proper application of the principles, laws, and concepts of physics.
3. Also, given a particular laboratory physical objective in electricity, magnetism, wave mechanics, optics, or modern physics, students will correctly construct physical systems, learn to use and manipulate laboratory apparatus, and correctly make and analyze measurements of these physical systems.

Course:  Physics 210
1. Students will demonstrate an understanding of the basics of modern physics, to include the topics of relativity, quantum mechanics, atoms, molecules, condensed matter, nuclear physics, particle physics, and their corresponding physical laws by correctly describing and identifying the concepts relevant to these fields.
2. Given new situations, by using various calculus, trigonometric, and algebraic techniques students will correctly solve a variety of physical situations by a proper application of the principles, laws, and concepts of physics.
3. Also, given a particular laboratory physical objective in modern physics, students will correctly construct physical systems, learn to use and manipulate laboratory apparatus, and correctly make and analyze measurements of these physical systems; or, given data from internet-based investigations or computer simulations of physical systems or situations in modern physics, students will correctly analyze measurements of these physical systems.

Course:  Physics 222
1. Given a particular problem or project in physics, by using library and/or internet work and related research, students will, on an independent basis, and under the guidance of the instructor, demonstrate a deeper understanding of the physical concepts involved in the problem or project by correctly describing these concepts.
2. By properly applying physical law and principles students will gain further insight into the problem or project.
3. Also, students may use laboratory work to correctly construct physical systems to learn to use and manipulate laboratory apparatus, and to correctly make and analyze measurements of these physical systems to further study the physical problem or project.

Course:  Physics 223
1. Given a particular problem or project in physics, by using library and/or internet work and related research, students will, on an independent basis, and under the guidance of the instructor, demonstrate a deeper understanding of the physical concepts involved in the problem or project by correctly describing these concepts.
2. By properly applying physical law and principles students will gain further insight into the problem or project.
3. Also, students may use laboratory work to correctly construct physical systems to learn to use and manipulate laboratory apparatus, and to correctly make and analyze measurements of these physical systems to further study the physical problem or project.

  Student Learning Outcome

San Bernardino Valley College

Science Division

Physics/Astronomy Department

Astronomy

Associate of Science Degree

Students are prepared to:

1. Transfer to an accredited university as a junior with a major in astronomy or an astronomy-related major.
2. Integrate astronomical/physical concepts and principles to other science disciplines.
3. Develop a world view that incorporates the role of astronomy in modern society.
4. Solve work-related problems by employing astronomical/physical concepts to formulate and solve representative astronomical/physical models.
5. Apply astronomical/physical knowledge and skills required in securing and maintaining employment.
6. Demonstrate a proficiency in standard astronomical/physical laboratory techniques commonly acquired in lower-division coursework.

Student Learning Outcome
San Bernardino Valley College

Science Division

Physics/Astronomy Department
Course:  Astronomy 120
1. Students will demonstrate an understanding of basic, astronomical concepts and phenomenology, and of their related physical concepts, by correctly describing and identifying these concepts and phenomena.
2. Given a particular astronomical scenario, by applying the basic scientific principles students will correctly describe the outcomes of these scenarios by the proper application of the concepts of physical law and astronomy.
3. Students will demonstrate an understanding of the apparent motions of celestial objects in the night sky by correctly describing and identifying these motions.
Course:  Astronomy 123
1. Students will demonstrate an understanding of basic, astronomical concepts and phenomenology, and of their related physical concepts, by correctly describing and identifying these concepts and phenomena.
2. Given a particular astronomical scenario, by applying the basic scientific principles students will correctly describe the outcomes of these scenarios by the proper application of the concepts of physical law and astronomy.  Students will also demonstrate an understanding of the apparent motions of celestial objects in the night sky by correctly describing and identifying these motions.
3. Also, given a particular laboratory astronomical and/or physical objective, students will correctly construct physical systems, learn to use and manipulate laboratory apparatus, and correctly make and analyze measurements of these physical systems; and, given data from internet-based investigations, computer simulations, or previously-performed investigations in astronomical and/or physical systems, students will correctly analyze measurements of these systems.  Students will also become familiar with the basic principles and operation of various astronomical instruments by hands-on laboratory experience.
Course:  Astronomy 125
1. Given a particular laboratory astronomical and/or physical objective, students will correctly construct physical systems, learn to use and manipulate laboratory apparatus, and correctly make and analyze measurements of these physical systems.
2. Given data from internet-based investigations, computer simulations, or previously-performed investigations in astronomical and/or physical systems, students will correctly analyze measurements of these systems.
3. Students will become familiar with the basic principles and operation of various astronomical instruments by hands-on laboratory experience. 
Course:  Astronomy 222
1. Given a particular problem or project in astronomy, by using library and/or internet work and related research, students will, on an independent basis, and under the guidance of the instructor, demonstrate a deeper understanding of the astronomical and physical concepts involved in the problem or project by correctly describing these concepts.
2. By properly applying physical law and/or astronomical principles students will gain further insight into the problem or project.
3. Also, students may use laboratory work to correctly construct physical systems to learn to use and manipulate laboratory apparatus, and to correctly make and analyze measurements of these physical systems to further study the astronomical problem or project.
Course:  Astronomy 223
1. Given a particular problem or project in astronomy, by using library and/or internet work and related research, students will, on an independent basis, and under the guidance of the instructor, demonstrate a deeper understanding of the astronomical and physical concepts involved in the problem or project by correctly describing these concepts.
2. By properly applying physical law and/or astronomical principles students will gain further insight into the problem or project.
3. Also, students may use laboratory work to correctly construct physical systems to learn to use and manipulate laboratory apparatus, and to correctly make and analyze measurements of these physical systems to further study the astronomical problem or project.
