A re-structuring of the PhD program in Chemistry

The requirements and expectations for students seeking a PhD in Chemistry vary considerably in different divisions and programs in the department.  The purpose of this document is to propose a set of requirements that support a degree of uniformity, while at the same time allowing for the diversity in different programs.

The key aspect is that the PhD requirements for the department are stated as a sequence of steps, each of which may be completed in any division or program.  The requirements are represented by four stages: 1) Domain knowledge and literature evaluation, 2) Research proposal, 3) Public seminar, and 4) PhD Thesis.  The first two stages must be completed before the third and fourth semesters of the students study, respectively, while the time constraints on the other stages are expected to be more flexible.  These stages are motivated below, with details determined by each individual program.

1) Domain knowledge and literature evaluation

The PhD candidate should demonstrate knowledge in a domain of expertise and the ability to read, understand, analyze, and critically evaluate research papers.

Departmental requirements for these skills must be completed by the end of the third semester, and it is expected that different programs will have different components for this requirement.  For example, this requirement could include course-work and exams that test literature evaluation and domain knowledge skills.  An example of the latter is the Topic exam in Physical Chemistry, where students are given a research paper and have to take an exam about it a week later.  This requirement could also include an oral defense of a proposed PhD research project.

2) Research Proposal

The PhD candidate should present, justify, and defend a research project.

Departmental requirements for these skills must be completed by the end of the fourth semester.  The nature of the research project that the candidate presents and defends is left un-specified.  It could be the candidate’s own research, something related to it, or something completely original.  It is expected that this requirement will include a written and an oral component.

3) Public Seminar

The PhD candidate should present a public seminar

The seminar could be on the candidate’s research or on another subject.  A program could even decide, for example, that a public PhD Thesis defense constitutes satisfaction of this requirement.  No time constraint is placed on this requirement.

4) PhD Thesis

The PhD candidate should carry out and disseminate research that goes to the edge of current knowledge and pushes it out a little further.

Scientific excellence is our central goal.  This is the final stage, and it is expected the candidate will complete this requirement before the sixth year, although no time constraint is placed.

Philosophy

All the existing programs and divisions already have the above requirements and this re-structuring is not expected to significantly affect the majority of our students.  The main point of this re-structuring is that all programs will be in phase, i.e., the requirements will occur in sequence and at the same time.  This will significantly aid the (admittedly few) students that wish to change programs.  A student could, for example, complete the domain knowledge and literature evaluation skills in Physical Chemistry and then complete the rest of the requirements in a different program, without having to repeat any exams.

We also anticipate that this re-structuring will facilitate the creation of new programs.  A new program could be created with requirements that just mix and match those from already existing programs.

It is important to realize that research standards are ultimately set by the research advisor and a subset of faculty members (thesis committee), and no re-structuring of this nature can have an impact on the quality of research.

We hope that programs will be constructed with “traits of output” in mind, and that successful PhD candidates will

· Possess domain expertise and breadth of knowledge

· Be self-taught, and able to find, define, and solve new problems

· Possess communication, teamwork, and leadership skills.

