Course Description

This is a PLAS course that deals with fundamental principles underlying our understanding of the physical world around us. More specifically the course focuses on the major topics in classical and modern physics. Classical physics is the physics developed between the 16th and late 19th centuries and modern physics is the physics of the 20th and 21st century.  The topics we will cover in class will range from the basic concepts of motion, forces, gravity, energy, electric and magnetic fields, waves and atomic physics. To understand these topics, we will take the perspective of a typical physicist and develop methods by understanding physics conceptually first and then use mathematics as the language of physics to explain the basic phenomena of the physical universe. 

You will find out how discoveries in physics not only provided civilization with knowledge, new technologies and devices, but also shaped and changed it. 

Interaction between students and teaching staff is organized in the form of three components: lectures, recitations and labs.  During labs, you will be introduced to and obtain a hands-on experience of empirical methods of scientific inquiry. You will learn to design meaningful scientific experiments, use basic measuring devices and instruments, collect and analyze experimental data in order to make reasonable scientific inferences. 

In addition to scheduled class times, you will be expected to read a textbook as well as additional reading material, and solve homework problems.

Justification

Physics 001 is an introductory course designed for students getting their first experience in the world of physics.  Each topic within the discipline is introduced by allowing students to develop ideas of their understanding of the concepts based on everyday experiences.  Each concept that a student understands leads to a greater framework of ideas based on the laws of nature that ultimately enable a student to make connections to understand the physical universe. The development of each topic is based on showing students how knowledge is constructed from the very fundamental understanding as viewed by the early great thinkers and how it has evolved to our current understanding based on the fundamental principles of making observation, developing a hypothesis and verifying it by means of experiments.  This fundamental principle, to see and make sense of what has been observed in nature is the central premise for the course in conceptual physics.  Extensive use of lecture demonstrations, thought experiments, computers simulations and laboratory exercises shall enable the student to engage in active inquiry throughout the entire course.  The students are also exposed to the global contributions in the development of ideas that have shaped the world of physics and its implications in the development in technology and its relationship with the other sciences.  Therefore, the learning goals for students in conceptual physics are:
1. To understand how physics plays a role in ones everyday life.
2. To understand how physicist study and try to understand and make sense of the universe.

3. To engage in active inquiry through hands-on laboratory experience.

4. To understand and refine the use of basic mathematics as the universal language used to explain the ideas and concepts in physics.

5. To develop a logical and constructive approach to problem solving.

6. To understand how physics connects with technology and other sciences. 
7. To understand how various discoveries in physics have evolved over time and know who were the scientists or physicists responsible for their contributions to the subject. 
Course Materials, Assignments, and Activities

Texts:
Conceptual Physics, 10th Edition, by Paul Hewitt. Publisher: Pearson Addison Wesley. ISBN-13: 978-0-321-54833-7 or ISBN-10: 0-321-54833-7 (Text with WebAssign Access Code Card)

This is an excellent text for this course as it employs an inquiry approach to understanding physics.  It asks readers to try things, to discover relationships and to look for answers in the world around them.  It serves more as a guide than a mere collection of facts about physics.  Each chapter includes; worked problems illustrating the role of physics and simple mathematics, activities and experiments that one can conduct at home, and also includes and presents the human side of physics with short biographies of some of the great physicists. 

The syllabus provides a guide for the reading assignments before each lecture and a list of questions and problems per chapter that should be prepared prior to the recitation session. In addition, an online assignment based on questions and problems similar to those covered in recitation for each chapter must be submitted for credit and is considered as a significant part of the grade.  Additional assignments require students to investigate various computer simulations to understand the concepts through computer modeling.

There are two midterm exams and a cumulative final examination.  Each exam including the final is approximately seventy percent multiple choice and the remaining thirty percent require a numerical solution or short explanations that require a simple sentence to complete. 
Assessment
There are several ways to possibly assess if a course is meeting its goals as a Perspective course.  

The instructor should be able to provide some statistical study using not just the final grade but analyzing questions based on the expectations of the instructor as compared to student understanding.  If this is done over a period of several years, the instructor should see some evidence of effective teaching and student learning.
Students should evaluate the instructor and the course not only by completing an evaluation form, but by providing a clear guided interview based on a series of questions ranging from the course itself, the instructor and what the student understood from the course.  
A comparison of the instructors’ expectations and student performance must also be evaluated based on course expectations and guidelines that should be provided with the syllabus to the students for each course.  Interviewing an instructor may provide some light for students to understand the instructors teaching philosophy. 
Administration

Department evaluations have a played a major role in helping me improve this course over time.  Peer observation and collegial discussions on curriculum, textbooks and the use of technology in the classroom has been very meaningful and instrumental in the design of the course.  The support, encouragement and allocating funds for improving instructional material in all aspects of course development from updating lecture demonstrations to integrating computer technology in the laboratory by our chairperson has been without a doubt the reason for success of this course which has grown from one section to four currently over the past three years.   The lecture and recitation components of the course can be taught by full-time as well as adjunct faculty.   The laboratory portion can very well be taught by graduate students.  
