Examples of Liberal Education in the GVSU Physics Department

The physics department at GVSU prides itself on its emphasis on liberal learning. Both our service courses and the courses for our majors develop critical thinking and problem-solving skills and include inquiry components in the learning process. In most classes students engage in verbal expression in lecture and labs and practice written expression during labs, homework assignments and exams. In order to solve physics problems, students must be able to determine the nature and extent of information needed, evaluate the available information to determine what is relevant and useful and use the information to create their own solutions based on application of the concepts and equations under study. During labs, they work in teams to conduct experiments and solve problems, and they also learn to assess the quality of their data. 
There are three specific ways in which our department focuses on liberal education: required courses for physics majors, physical science foundation courses, and theme courses. 

Required courses for physics majors

All physics courses for the major focus intensely on the application of basic physics principles to specific cases and develop a variety of problem-solving skills. Students convey their knowledge via free-response qualitative and quantitative questions. In addition, three courses in particular teach students to design, carry out, and report on original projects. These three courses are taken sequentially over a two-year period and are carefully designed so that the skills that are developed build upon one another in a natural way. 

Phy 309 – Experimental Methods in Physics (SWS)

This course develops basic instrumentation skills, which are assessed at midterm via a hands-on lab practical exam. At the beginning of the course, students are initially provided instructions for the specific tasks to be performed but as the semester progresses, the instructions become increasingly more abbreviated as students’ abilities grow, so that by the end of the semester each student team designs and performs an original experiment of their own choosing. This course also works to develop writing skills via specific instruction in writing coupled with the submission and revision of formal lab reports for selected experiments. The final (original) experiment is reported via a formal lab report and a 15 minute class presentation.  

Phy 311 – Advanced Lab II

This course is entirely project-based. Students are provided basic equipment and prompted with generic questions that they might choose to explore but are guided to design their own experiments and locate information in external sources as needed to perform their experiments. The first few projects are done in teams to further develop group skills. The last project is done independently, but often with students coordinating so that each student performs a different aspect of a related effort. The course includes oral and written examinations as the preparation of at least one formal poster presentation made to the entire physics faculty.  
Phy 485/486 – Senior Physics Project

The senior project is a year-long experience during which each student works in collaboration with a physics faculty member to plan, design, perform and report on an independent research project. Projects may be based on any field of physics and include integration of physics coursework with lab, library and presentation skills. Projects may be performed in theoretical, experimental, or computational physics or in physics education. Each project begins with a literature review, and the first semester culminates with the student preparing a written proposal and making an oral presentation of the project plan to the entire physics faculty.  The project is then completed during the second semester. The results of the project are presented publicly at Student Scholarship Day.  The student also writes a journal-style paper, which is evaluated by a grading circle of physics faculty members who provide feedback for revisions. The project concludes with each student giving a 30 minute seminar to physics faculty and students. 
Physical Sciences Foundation (with a lab)

The physics department has five courses in the physical sciences foundation: 

Phy 105 – Descriptive Astronomy

Phy 201 -  Inquiry: The Mechanical  and Thermal World

Phy 204  - Inquiry: Electricity, Magnetism and Optics

Phy 220 – General Physics I

Phy 230 -  Principles of Physics I 
Each of these courses meets science foundations content and skills goals via activities in both lecture and lab. These courses introduce students to methodologies scientists use to explore and understand the physical universe, provide an understanding of how scientists use observations and theory to explain and predict the structure and processes of the physical universe and examine important physical concepts and principles. Laboratory exercises and other inquiry components require students to explain their logic verbally at various points in order to progress to the next portion of the exercise, and each lab or inquiry activity ends with a set of summary questions where students are asked to express their understanding in writing. Students learn to think critically and creatively in solving physics problems in lecture and lab, which are always formatted in free-response style. 
Themes

The physics department has courses in three themes:
Phy 303 – The World After Einstein

Phy 306 – Physics of Sports

Phy 307 – Light and Sound 

As physics courses, critical thinking is a primary skill developed in these courses. Each of these courses was specifically designed to also expose students to the broader context of 
science. Students practice oral and written expression in each course via writing a term paper and giving an oral presentation.
