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SUMMARY REPORT OF A SELF-STUDY OF GRADUATE EDUCATION

AT THE UNIVERSITY OF PENNSYLVANIA

Introduction

A number of familiar but unresolved dilemmas mark graduate education in the United States. Reports of oversupplies of newly-minted Ph.D.s and their unemployment vie with predictions of shortages of Ph.D.-trained instructors as the current professoriate ages and retires. The mission of graduate education is the production of the next generation of cutting-edge university scholars and teachers, yet graduate programs enroll large numbers of students for other purposes: faculty prefer to teach graduate students, and faculty recruitment and retention—and university reputations thereby—rest on having critical masses of doctoral students; graduate students help to further faculty research and undergraduate education; and outside agencies, such as the federal government and private foundations, encourage and subsidize expanded graduate student enrollments to meet perceived national needs. 

Similarly, the length of time required to train graduate students properly is widely recognized, yet pressure mounts to reduce time-to-degree. The regimens for preparing professional scholars vary significantly across disciplines.  Professors have proprietary rights over degree requirements within disciplines, and one-to-one relationships between students and mentors matter critically; these beliefs and sentiments, however, frequently collide with the regulatory, administrative and fiscal imperatives of universities. Selecting students who will succeed in doctoral studies is more art than science and attrition rates remain high—with substantial waste in faculty effort and university resources. Graduate education, in general, is a high cost endeavor.

These are some of the issues that all universities confront in designing and delivering graduate education. At the University of Pennsylvania, there are additional challenges. The University has a highly decentralized, federal system of governance for graduate education.  Rules and regulations are set and degrees certified by a central body, the Graduate Council of the Faculties under the Provost’s Office, but administrative and financial responsibility devolves to the nine schools of the University where the sixty-four separate doctoral programs are housed.  Practices and performance vary widely and developing a comprehensive overview of graduate education at the University has been problematic. A systematic, concerted review of doctoral studies, not coincidentally, has not been conducted in more than thirty years. Moreover, in the last decade, a great deal of attention has been devoted to undergraduate education at the University.  

Over the past ten years, Penn has established itself as a top-ten -- even top-five --undergraduate institution. Several of the University’s professional schools are also securely ranked near the top of their peer groups. While universities are not ranked in across-the-board fashion in graduate studies, many individual doctoral programs at Penn are highly rated and respected. On an overall basis, the University would probably rank between top ten and top twenty as a producer of the most stellar new scholars. 

Building on that strong base, Penn aspires to make substantial gains in the next decade. Graduate education has been identified as a key priority of the new strategic plan. Sure marks of achieved excellence will include: recruiting top candidates for admissions to our graduate programs; providing the most conscientious, innovative and inspiring training; and securing positions for doctoral students in the most prestigious higher education and research institutions.  

A comprehensive scrutiny of graduate education at the University of Pennsylvania is timely and the accreditation process of the Middle States Commission on Higher Education has provided an apt opportunity. This cover report summarizes the results of investigations by six subcommittees, who were in turn under the direction of a steering committee. 

This introductory report is divided into four parts. The first section provides background information on graduate education at the University (including research A.M., M.S., and Ph.D. degree programs) and the procedures of the Middle States self-study.  The second and third parts review the findings of the subcommittees in an integrative fashion.  The second examines stages of the graduate student experience, from recruitment through graduation, job placement and beyond. The third reviews the management of graduate education, especially administrative and financial structures and methods of assessing Graduate Group performance. The final section presents a set of general reflections and recommendations for the future of graduate education at Penn.

I. Background

Some History and Numbers

  
The University of Pennsylvania has offered modern research degrees since 1882, when the faculty and Trustees established the Department of Philosophy for doctoral studies. In 1885, the Department first offered instruction in eleven subjects, including such current disciplines as Chemistry and History. The program conferred its first Ph.D. in 1889 to Arthur W. Goodspeed for his work in physics (the title of his dissertation: “The Intensity of Gravity of Philadelphia”). The Department’s initiatives were greatly strengthened in 1895 by the endowment of eight fellowships, the first financial aid for graduate education at Penn. Two years later, the Department formally organized its faculty into “Graduate Groups.” Finally, in 1906, by resolution of the Trustees, the Department of Philosophy became the Graduate School of Arts and Sciences.

     
The Graduate School of Arts and Sciences remained an official entity until May 1974, but was a rather ineffectual entity. Disciplinary departments in the College and the professional schools of the University effectively shaped policies and practices for an ever-expanding number of A.M., M.S., and Ph.D. programs. The Dean of the Graduate School did not control curriculum, budgets or faculty appointments. A major study of graduate education at Penn in 1959 concluded that the Dean was little more than a “keeper of records.”

          
Major structural changes did not occur for another decade.  In 1970, a task force on University governance recommended the establishment of a Faculty of Arts and Sciences, a merger of the College and Graduate School of Arts and Sciences, along with four departments then housed in the Wharton School -- economics, political science, regional science, sociology. That task force also proposed that non-Arts and Sciences graduate programs leading to research degrees be administered in their home schools, a codification of actual practice. The recommendations were adopted in May 1974. In the new regime, the Provost of the University gained custody of the Ph.D., A.M. and M.S. degrees; these became the only degrees conferred directly by the central administration, with officials from the Provost’s Office presenting them at graduation as all other degrees, school-based, are awarded by Deans of the schools.  

However, the question of central authority remained at issue until an agreement was reached between the Provost and the Faculty Senate in the fall of 1976. The concord led to the creation of a central representative board of faculty, the Graduate Council of the Faculties, which received authority for establishing general requirements for the A.M., M.S. and Ph.D. and certification of degrees. An advisory board of Graduate Deans of the schools was also formed. Further administrative refinement occurred in 1981, when a new task force explicitly delegated “academic and budgetary jurisdiction” of graduate programs to the schools.  

Responsibility for graduate education in the Provost’s Office has changed hands since the mid-1970s. Variously specified Associate and Vice Provosts have held responsibility; for a brief period, no one had definite charge. Currently, the chairing of the Graduate Council of the Faculties and the Council of Graduate Deans and oversight for graduate education resides with the Deputy Provost. 

     
In the current academic year, there are 3,643 students enrolled in the Ph.D., A.M. and M.S. degree programs of the University (86%, or the overwhelming majority, are engaged in doctoral studies). The number of enrolled graduate students has declined over the last several years.  The decline has not been for want of applications, as applications have generally risen over the period. Rather, Graduate Groups, with few exceptions, have significantly reduced admissions. The number of students admitted has declined in response to tight academic job markets.  Also, with greater competition for top applicants, programs prefer to enroll only fully-funded students. A corresponding policy decision of the central administration to use centrally provided fellowship funds only for full fellowship packages formally ended a common practice of offering a greater number of students partial financial aid.   

     
Currently, graduate students at the University are housed in sixty-four separate Graduate Groups. Thirty-four of these programs reside in the School of Arts and Sciences (admissions have been permanently frozen in three of these, American Civilization, Regional Science, and Russian Literature, and these groups likely will be closed when the last enrolled students graduate; another Graduate Group in SAS, International Studies, only offers the A.M. and is part of a joint M.B.A/A.M. program with the Wharton School).  The major share of graduate students, approximately two-thirds, resides in SAS Graduate Groups.  The Wharton School has the next largest number of graduate programs (ten), with a total of 300 or so students; they are administered as one Graduate Group.  The School of Medicine, under the umbrella of Biomedical Graduate Studies (BGS), has eight graduate programs; the School of Engineering and Applied Sciences has six; the School of Design has two; and the Schools of Nursing, Communications, Social Work and Education have one each.  While there are many venerable programs, Graduate Group formation, merger, division, renaming, and closing have occurred constantly.

     
The graduate programs of the University have generally enjoyed high rating.  In the last National Research Council ranking of 1994, eight Penn programs placed in the top 10% of programs in their respective disciplines (Anthropology, Biochemistry and Molecular Biophysics, Cell and Molecular Biology, Economics, English, Neuroscience, Pharmacology, and Psychology).  Another ten programs hovered near the top 10% of their peers; a total of eighteen thus ranked in the top 15th percentile.  Cumulatively, twenty-four Penn programs were classed within the top 25th percentile, eight others between the 26th and 50th, and one program fell in the bottom 25th (Earth and Environmental Science).  Twenty-six programs, because of their unique nature, were not included in the NRC survey. 

The Self Study 

     
In consultation with the Graduate Council of the Faculties and the Council of Graduate Deans, a decision was made to address six areas of concern in the self-study:  Structure and Finance (specifically the current decentralized system of governance); Rules and Regulations; Performance Measures (involving assessment of the effectiveness of individual Graduate Group programs); Support Systems  (including general resources provided to students to facilitate timely progress to degree); Training in Teaching (how Penn prepares graduate students to be teachers as well as scholars); and Recruitment and Placement of Students.  

Six subcommittees were appointed in the spring of 2002, involving more than eighty faculty and administrative staff. A steering committee comprised of the six subcommittee chairs, the Deputy Provost, the Director of Institutional Research, and an overall chair of the self-study was also formed. The steering committee first discussed recent reports and analyses of graduate education in the United States, then guided the creation of agendas, and convened regularly to review the progress of the subcommittees. 

   
The subcommittees conducted their investigations during the course of academic year 2002-03.  The subcommittees independently interviewed administrators, Graduate Group chairs, other faculty, and graduate students; prepared and circulated separate questionnaires; gathered information from University databases as well from the Web; and examined practices at peer institutions. The steering committee also prepared and distributed a joint questionnaire for all graduate chairs in anticipation of both a retreat held with all graduate chairs in March 2003 and focus group interviews with randomly selected graduate students in April.  The subcommittees drafted their reports in the summer and fall of 2003.

     
The self-study encountered some challenges. The process transpired during a graduate student unionization campaign and strictures of the National Labor Relations Board limited conversations with students for a period. Various disconnects between database systems of the University and the maintenance of separately constructed tracking systems in the schools presented difficulties for analysis.  The self-study also provided an opportunity to expand upon a pilot project launched in the School of Arts and Sciences to track the careers of all graduates for the last twelve years. This is an ambitious and important endeavor, especially in considering performance measures, but it entails enormous effort. A model web-based system is now in operation, but it proved a race against time to include graduates from all nine schools.  

Members of the subcommittees also found it impossible to compare practices and performance records by disciplines across universities. For example, Penn has a system to evaluate the placement of its recent Ph.D.’s, but no other University has an equivalent measuring device; similarly, members of the subcommittee on performance measures devoted a great deal of time to perfecting a measure of time to degree, constantly aware that different techniques have been employed in prior national surveys and by different universities. The extraordinary diversity in practices—even with generic rules—among the Graduate Group programs at Penn further hindered the self-study.  Generalizations, even models of best practices, were hard to derive in conclusive ways given the vast range of disciplines and the strength of local school and program cultures in Penn’s decentralized system of graduate education.  Finally, faculty and staff engaged in the self-study encountered both skepticism and wariness among a minority of faculty. Any investigation that might challenge the authority of faculty members to train graduate students as they see fit and lead to standardized requirements and top-down decisions on resource allocations based on quantitative performance measures is guaranteed to raise some hackles. Difficulties aside, the self-study provides the first comprehensive look at our programs in three decades and a basis for recommendations for the future.  

II. From Recruiting to Placement

Recruitment

     
The graduate programs of the University of Pennsylvania are not widely advertised.  Posters heralding doctoral studies at Penn do not appear on bulletin boards. The presence of Ph.D., A.M., and M.S. programs is not self-evident on a visit to campus or even on the University’s website. The link to graduate education on Penn’s homepage leads to a long list of combined professional and research degree programs.  In the absence of a general representation, recruitment of applicants falls to the schools or to the individual Graduate Groups.

     
A survey of the methods employed by graduate programs to attract applicants reveals very heavy reliance on the Web.  Some schools with large professional programs (e.g. the Graduate School of Education, Nursing) send recruiters to information fairs and other campuses. Once contacts are made with applicants, graduate programs in general find follow-up conversations conducted by faculty and current students particularly effective.  

     
The use of campus visits in recruitment varies widely. Some Graduate Groups whittle their applicant pools to a top cohort and sponsor a common visit day or weekend.  Final decisions are then made as to admission; the campus visit thus serves both as a recruitment and admissions device. Other Graduate Groups invite only admitted candidates and the campus visit is purely a recruitment tool. In many instances, graduate programs have insufficient funds to conduct any form of campus recruitment. 

Greater general publicity for doctoral studies at Penn is in order. As will often be noted in this self-study, the Provost’s Office currently has a staff of one to handle cross-program matters. It is essential that Penn hire a designated staff member for joint publicity and communications, a person responsible for raising the visibility of programs and graduate students’ accomplishments to the Trustees of the University, alumni, applicants, and the public.  Additional staff is needed to provide a consistent presence of the University at information fairs.

     
The self-study also examined efforts to recruit minority applicants. The University, through the Provost’s Office, plays a role in several national programs aimed at increasing the number of minority Ph.D.s, including the Ronald McNair Post-Baccalaureate Scholars Program. Several schools, including Social Work and the Biomedical Graduate Studies program, devote substantial energies to minority recruitment.  

The University’s record on minority recruitment is mixed. Outreach efforts are more vigorous in some schools than others, and applications, admissions and matriculations have remained fairly constant throughout the past decade. Encouragingly, minority doctoral students at Penn have been very successful in terms of graduation rates and job placement.  Penn is tied with Harvard in graduating the highest percentage of African-American Ph.D.s.  The Fontaine Society, named in honor of Dr. William Fontaine (the first African-American to become a member of the standing faculty), is an association of fully-funded minority Ph.D. students that has an active presence on campus and sponsors well-attended conferences and workshops.  During the past ten years, 104 Fontaine Fellows received their Ph.D.s and an additional fifty-three graduated with professional degrees in law, medicine, and dentistry.  The University remains deeply committed to increasing the number of minority men and women among the ranks of Ph.D. holders.

Admissions

     
The logistics of student admission is handled by the individual schools.  Decisions on admissions are made by the faculty at the Graduate Group level. With few exceptions, Graduate Groups adopt broad criteria in admitting students. Humanities programs tend to place greater weight on personal statements and letters of recommendation; high quantitative GRE scores are essential in the natural and social sciences. Graduate chairs across disciplinary boundaries uniformly note “fit” as a critical aspect in selection, i.e., the match between an applicant’s interests and prior training and the expertise of the faculty.

     
The nine schools of the University housing doctoral programs collaborated in 1997 to establish a web-based application system (Penn ExpressApp). That system, patched and re-patched, is still in place, and in 2002/03, 85% of applicants to the research degree programs of the University submitted applications electronically (the percentage rises each year and is highest in the sciences and engineering). Penn ExpressApp is far from perfect, and a good deal of paper is still involved, including letters of recommendation and transcripts. The University is contemplating the purchase of a comprehensive electronic admissions system for undergraduate admissions. The timing and place of graduate admissions within this initiative in uncertain; Penn ExpressApp will probably be used for several years to come.

     
The biggest problem with the ExpressApp is not the screens seen by applicants and faculty readers of applications.  Rather, the system lacks a common database capacity and the schools fill the vacuum by maintaining separate “shadow” information systems. As a result, we cannot easily generate University-wide profiles of applicants, admitted and rejected candidates, those who accept offers, and those who, in fact, matriculate. With a half-effective admissions data system, we have only been able to analyze the loss of accepted top applicants, and to which other institutions, in a spotty fashion.  We know that our graduate fellowship packages, in most instances, lag behind peer institutions in stipend levels, summer support and years of assistance. Do we lose top applicants for this or other reasons? We do not possess the means to answer such questions. A centralized admissions database system is essential and requires further investment in software as well as central administrative staffing.  

Orientation

     
Graduate students frequently complain that they have not been properly informed about the rules and regulations of doctoral studies. As the self-study demonstrates, Penn is not exceptional in this. Nonetheless, the problem does have a ready solution.  Clear, written statements of rules, including the generic regulations set by the Graduate Council of the Faculties and local program requirements, should be made available to all graduate students in hardcopy form and/or on the Web. Requirements should be a major subject of orientation sessions for entering students and merit formal repeating.

     
Graduate students at Penn and elsewhere also express confusion with faculty expectations more broadly. What level of accomplishment is expected in particular assignments? What constitutes excellence? Graduate students similarly can be uninformed as to the formal and informal steps and behaviors needed to succeed professionally in their respective disciplines. This matter perhaps falls more accurately under the heading of “professional socialization” than “orientation,” but the remedy is the same: deliberate attention.

The question of expectations should be openly broached.  Many graduate programs at Penn have taken fruitful action in this regard, by creating faculty/graduate student colloquia, requiring students to make formal public presentations of research, and involving students in the process of faculty recruitment, particularly assistant professors. Achieving clarity on expectations -- immediate or eventual -- should be a conscious and collective endeavor of faculty in all graduate programs.

Coursework

     
The University requires a minimum of twenty course units to obtain the Ph.D. and students enter the dissertation stage after completing that minimum (or additional courses set by individual Graduate Groups).  Flexibility and variation reign across schools and graduate programs with regard to the nature of the coursework.  Some schools require of their students (or register them in) far more than twenty course units (thirty in BGS, forty in Engineering, for example). Some programs establish a relatively small number of required courses and then enroll students in independent studies to fulfill the twenty-course-unit minimum as they are engaged in research projects. The semesters of matriculation in classroom courses varies widely from two to upwards of ten.  

     
While there are differences of opinion, there is a pervasive dissatisfaction with the current coursework structure of graduate education at Penn. Faculty in most, but certainly not all, programs would support an end to the twenty-course-unit rule; students typically enroll in far fewer classroom courses while registering for any number of independent studies. Some faculty, particularly in programs requiring fluency and expertise in multiple foreign languages, perceive the twenty-course-unit rule as an impediment. In their minds, far more than twenty course units are necessary for proper training. The obstacle here is not the number of course units per se (twenty is just a minimum), but finances; fellowship packages in most schools only cover the cost of twenty course units.

     
Tuition payments muddy the issue further.  Course units are the currency in graduate education at Penn.  The University should explore the implications of moving to charging tuition in research degree programs on a general annual basis, as is done in undergraduate education. Graduate students could then enroll in as few or as many classroom courses as deemed necessary for training in their respective disciplines. The reform might also simplify current accounting practices and lead to administrative cost savings. 

     
Questions about the educational value of the current coursework structure -- not just its financing -- also stimulated calls for essential reform.  Rather than a curriculum of courses -- classroom or otherwise -- some faculty suggested a study system entailing various learning experiences: regular courses, independent studies, participation in colloquia, enrollment in special workshops, guided research, preparation of articles for publication, written and oral exams, etc. A manifest of activities would be developed between faculty and students, and students would sign compacts and remain accountable. Successful completion of the experiences would qualify students for the dissertation stage. A mixed study arrangement mirrors the actual training experiences of many current students even as they statutorily register in twenty course units. The concept also fits well with charging an annual rather than a course-unit-based tuition. 

Moving to a flexible curriculum might further decentralize authority over the Ph.D., but current dissatisfaction warrants some experimentation.  The Graduate Council of the Faculties should entertain and approve proposals from Graduate Groups for the temporary waiver of current rules and implementation and testing of new curricula.  

Monitoring and Judging Academic Progress
The rules of the Graduate Council of the Faculties require two assessments of student academic progress during and at the end of the coursework stage: the so-called qualifications evaluation and the preliminary examination. The terms here contribute to a general confusion about requirements (“preliminary” certification coming after the “qualifications evaluation”) and the official stipulations provide little basis for clarification. The variations in practice for determining the worthiness of students for further study are, consequentially, extreme. The qualifications evaluation runs the gamut, for example, from early, rigorous exams that eliminate whole portions of entering classes to more friendly mid-second-year general examinations, systematic and loose reviews of student files, and just about nothing (graduate chairs perfunctorily signing the requisite forms). The timing of the qualifications evaluation varies as well among Graduate Groups, and in some instances is administrated quite late as no effective distinction is made between it and the preliminary examination. 

Generally, the preliminary has greater definition; the rules are clearer as to its intent (determining eligibility for entering into the dissertation stage of study) and form (mandated as written and/or oral testing on major and subordinate subjects of study). Within the latter directives, formats naturally vary by discipline, but there is also notable variation in timing.  Records reveal significant numbers of students in their fifth and sixth years who have yet to take or pass their preliminary exams.  In still other fields, students must complete additional requirements (e.g. pass field or language examinations, defend a dissertation proposal) before they are approved to begin the dissertation.  

     
The Graduate Council of the Faculties should engage in a major review and overhaul of the current system of monitoring student progress prior to the dissertation stage. Changes in nomenclature are in order as well as ensuring that graduate programs provide students with detailed information regarding the timing and format of assessments. 

The qualifications evaluation appears to be the weakest link in the monitoring process. With the current loose standard, there is no guarantee that Graduate Groups will effectively assess overall student performance and potential after initial trial periods of study, provide students with early feedback on their academic strengths and weaknesses (with recommendations for improvement as to the latter), or discontinue students whose records from the start clearly indicate little chance of scholarly success.  A structured early review not only removes marginal students, but may encourage those students who have doubts about further pursuing the doctoral degree to leave of their own accord (with terminal master’s degrees). The method of early assessment necessarily is determined at the Graduate Group level, but the Graduate Council of the Faculties should consider adopting rules that require Graduate Groups to clarify their respective means of early review and to establish a compliance mechanism.

     
The so-called preliminary examination is less problematic. The requirement takes the form of a comprehensive exam at the end of coursework whose passage permits students to enter the dissertation research and writing stage. Sentiment emerged during the Middle States self-study for the Graduate Council of the Faculties to consider two rules changes that would: 1) limit the time period after completion of courses in which the preliminary exam is taken -- students should not be qualifying for dissertation work as late as the fifth year of study (as too many are); and 2) require that a discussion (or “defense”) of the dissertation proposal be a part of the preliminary examination.

The Dissertation Stage

     
The experience of students at the dissertation stage varies enormously, depending largely, but not entirely, on the discipline in which they are enrolled. In the natural sciences, advanced students remain attached to research projects and laboratories and in close proximity to their advisors; in some social science and humanities programs, students travel for multiple years to distant field and archival research sites. Other students simply drift away for personal and professional reasons and lose the attention of faculty. Nowhere are relations between students, programs and advisors more personal than during the dissertation stage. While recognizing that dissertation projects vary by discipline and can be highly individualized, general concerns were raised during the Middle States review with calls for new standards and procedures.  They include:

     
The Starting Point.  The dissertation stage officially begins with the completion of coursework and passage of the preliminary exam, but many programs have instituted measures that have students conceptualizing their dissertation projects, even beginning their research, far earlier. In contrast, some programs administer the preliminary exam and require students to prepare proposals for dissertations in the fourth year; projects are not underway effectively until the fifth year in these cases.  One suggestion that emerged during the Middle States self-study is that the dissertation project should be integrated into the coursework stage and that students should be fully engaged in it by the beginning of the fourth year. 

Some programs conduct summer dissertation proposal writing workshops or limit enrollment in content courses to the first two years, with the third year devoted to conceptualization of the dissertation and preparation for spring-semester preliminary examinations that include defense of a proposal.  Graduate programs at the University can be encouraged to implement similar curricular reforms, but the question arises as to the role of the Graduate Council of the Faculties in adopting new rules. Narrowing the time frame for the preliminary exam and requiring a defense of the dissertation proposal as part of the exam is one possibility.  Moving from a course-unit defined curriculum to a student compact system could further integrate the dissertation project into the initial training and learning phase.

Clarification of Expectations. Graduate students interviewed during the Middle States self-study consistently expressed a need for greater understanding of faculty expectations; this was particularly true for the dissertation.  Graduate Groups should be encouraged to provide students with written guidelines about criteria and standards for acceptable dissertations, and to discuss these openly with students both before and during the dissertation stage.  

     
Monitoring of Student Progress. The monitoring of student progress at the dissertation stage is as weak a link as the qualifications evaluation. Decisions on whether and how to check the work of advanced students rests with the schools and individual Graduate Groups. The Graduate Council of the Faculties has implemented regulations that bring pressure on students to complete their dissertations in timely fashion:  students matriculating after 1993 face a re-certification process if they remain on dissertation status beyond five years; they can also be placed on part-time student status at that point, a risk for international students holding visas and for students with federal loans that will come due. The onus here is placed on the students, not the faculty.  A strong recommendation accordingly emerged for the Graduate Council of the Faculties to adopt a rule that would require dissertation committees to meet at least once a year with advanced students and to file reports on their progress. Whatever the precise mechanism, the Council should consider instituting a new systematic review process for the dissertation stage.

Advising

     
Faculty advising is critical: that is one point about graduate education that receives universal endorsement. The way advising is provided in graduate programs at Penn, however, varies widely, with advising provided by graduate chairs, assigned faculty members, or faculty committees. No one system will serve all disciplines, but Graduate Groups should be encouraged to deliberate on their current practices, learn from other programs, and institute new structures if necessary (certain changes in requirements advocated in this report will necessitate adjustments). There should be no confusion in the minds of graduate students as to advising arrangements in their programs.  Penn’s graduate students in exit surveys generally express satisfaction with the advising they receive (students who have left programs, whether voluntarily or not, may hold different opinions). 

Support Systems

     
Fellowships vary across and within schools at Penn as to stipend levels, nine- or twelve-month coverage, service requirements, and total years of support, guaranteed or otherwise.  In general, however, outside of the natural sciences, Penn’s fellowship packages lag below or are even with most (but not all) of our peer institutions. The disparities are well known and efforts have been made in recent years to close the gaps. It should also be noted that comparisons are often made with single figures reported from other universities when internal variations probably obtain there as well.  

     
The Middle States review did not dwell long on known differences in fellowship support with our rivals; maintaining our competitiveness is an obvious recommendation.  An assessment of a normally overlooked matter, the reliance of our doctoral students on loans and outside work, however, did lend new perspective. Given the high cost of graduate education, it is not clear that the University and its schools can generally improve the terms of fellowship packages while enrolling the current number of students. Reduced enrollments now and in the future are likely.  

     
The self-study examined other support and assistance offered to students. The provision of office space, computer facilities and lounges for graduate students definitely varies.  Most students are provided with adequate study and research facilities, either in departmental areas or in labs or University libraries or both. With the current crunch on space at the University, vast improvements are unlikely, although the most underserved situations should be addressed. At the very least, space for the securing of belongings should be provided locally as well as places for graduate students to congregate informally. The three-year-old Graduate Student Center on Locust Walk in the heart of the campus is now a well-used meeting spot and resource hub for professional and graduate students across the University.  

     
Pockets of money exist to support extraordinary research and scholarly needs of graduate students (for travel and attendance at conferences and special workshops, microfilming, etc.). Most funds are held locally, which leads to predictable inequality; some programs can draw on handsome endowments, others tend a pittance.  What is offered at the school level varies as well and rarely matches the actual expenses of the students. More notably, most students are unaware of possible assistance. The schools should better handle communication about special grants. This is one area where fundraising is in order.

     
Attending conferences and delivering papers is a key professional experience of graduate students and covering expenses is an important matter. Most, but not all, of our graduate programs provide opportunities on campus for students to present their research.  Most, but not all, also engage students in faculty colloquia and hold social events that build community. An encouraging ambience is an important component in graduate training and our Graduate Groups generally succeed. Sustaining informal support requires constant attention.

     
The University itself provides various services to students that are well regarded and appreciated, including: the Graduate Student Center; the Office of International Programs (for visa problems); Counseling and Psychological Services and the graduate student advising office of Career Services, both of which are nationally renowned operations; and the Office of Off-Campus Housing. 

The personnel of these offices have been substantially increased over the past three years; this is a welcome development, since they provide critical assistance to graduate students.  

Training in Teaching

     
Training graduate students as successful teachers is now a high priority of the University. Evidence is provided by the number of prizes established over the past ten or more years at the Graduate Group, school and University levels to honor our successful graduate student teachers. The subcommittee on training in teaching devoted its energies to cataloguing information not previously in hand, concerning the Graduates Groups that now require teaching for the degree and number of semesters required; the percentage of students actually offered teaching experiences and the nature of that teaching; and methods of preparing students for teaching and providing them feedback on their performances. The results of the survey are encouraging. Teaching increasingly is considered a necessary part of training toward the doctorate; opportunities to learn to succeed in teaching are abundant; and a great deal of thought and energy is currently applied to developing training programs. A good number of model programs are now in place, largely instituted at the Graduate Group level, but school-wide as well.

     
The subcommittee on training in teaching put forward several recommendations including two concerning feedback.  First, the University currently does not poll graduate students as to the importance and quality of their training in teaching.  Questions relating to teaching experience should be added to exit surveys and alumni could be consulted as well. Such feedback would be indispensable in developing and revising training programs. Similarly, the University’s current teaching evaluation forms provide no feedback to most graduate student teachers. The standard forms are structured for assessment of course leaders, not of graduate students who conduct recitation sections or supervise laboratories. In the absence of regular teaching evaluations, Graduate Groups and individual students have devised ad hoc questionnaires. Good information on teaching performance is thus gained, but more systematic and uniform gathering of undergraduate responses is in order for all graduate students to learn from their training experience.

     
The subcommittee also recommended increased funding for the further creation and upgrading of training programs and awarding of course credit for mentored teaching.  Finally, the subcommittee addressed the difficult issue of the English language proficiency of international students who are in graduate programs that require teaching.  The University has established, at substantial cost, programs and protocols to insure that undergraduates are well served by foreign graduate student teachers. The Provost’s Office provides regular oversight of the procedures and practices of this program.

Job Counseling and Placement

     
Graduate students at the University of Pennsylvania receive substantial assistance in job search and placement. Graduate Groups employ various tactics to enhance their students’ prospects on the job market. Programs differ in their approaches according to whether the majority of students are seeking academic or non-academic positions.  Apparently, students applying for postdoctoral fellowships receive the least deliberate help.  In all instances, the informal interventions of faculty are critical.

     
While the Graduate Group is the natural unit to handle job placement of 

students -- through formal or personal means -- the University provides centrally-based assistance of an extraordinary kind. Workshops on navigating the job market are offered frequently at the Graduate Student Center. In addition, the Career Services office of the University operates a division devoted to graduate students whose staff, academic job search manuals and on-line tools have received national acclaim.  

     
Upon graduation, Penn students complete national and University questionnaires that provide valuable information on their experiences as students as well as initial employment. Further tracking of graduates has been left to individual programs.  As noted earlier, the Middle States self-study provided an opportunity to expand upon a pilot project launched in the School of Arts and Sciences to track the careers of all graduates for the last ten years.  By the spring of 2004, the Career Tracker on-line database system should include information on graduates of research degree programs of all nine schools of the University. There are good reasons to sustain this initiative. Job placement is a key indicator of Graduate Group performance and reassessment will require updated information on employment of new and old classes of graduates.  A centralized database could help in University fundraising, although the gift-giving potential of graduates of research degree programs is probably limited (they certainly can be solicited for program-specific needs). More importantly, by keeping closer records on graduates, possibilities open to enlist them as mentors for current students, especially in job search and placement.  Maintaining Career Tracker will require new investment on the part of the University in central staff time and computing, an outlay that is highly recommended.

A Note on the Master’s Degree

     
Only a handful of Graduate Groups at Penn operate true master’s degree programs; that is, they deliberately advertise their master’s programs and accept students purely for the terminal degree.  A few programs enroll their doctoral candidates initially as master’s students; all programs award the master's when warranted to Ph.D. students who are dropped or leave of their own accord. Support for maintaining true master’s programs comes from faculty who believe they can serve well special audiences of students who need the limited degree for professional or personal reasons and can pay their own way.  Other faculty believe that master’s degree students dilute standards and that command of their disciplines requires extended study. The Middle States review devoted little attention to the master’s degree and no conclusions are to be drawn as to its legitimacy or the extent to which there are constituencies that could benefit from research degree education provided by our faculty.  Moreover, master’s degree students were not interviewed to determine their views.  The subcommittee on rules and regulations did find that current regulations perhaps offer too great latitude as to requirements.  The Graduate Council of the Faculties and the Council of Graduate Deans are well advised to re-examine the master’s degree.

III. Managing Doctoral Programs

Administrative Structures

     
A perennial question at Penn is whether to centralize doctoral education or retain the current administrative structure.  Advocates of centralization believe that founding a School of Graduate Studies, with a Dean reporting directly to the Provost, would:  place Ph.D. education visibly on the Penn map; render graduate education a priority of the Trustees of the University and in fundraising; elevate the reputation of doctoral education at Penn (in academia, in the eyes of top student recruits and to the public at large); and provide greater accountability and order in practices. 

Support for centralization often dissolves in the face of realities. As long as doctoral education is conducted across the nine, very different schools of the University with thousands of students; as long as four schools of the University have separate undergraduate programs with different needs for graduate student teaching; as long as creating a thirteenth school involves increased costs, centralization will be difficult to achieve.  

     
The subcommittee on structure and finance examined the question in detail, gathering testimony from both sides and studying arrangements at peer institutions, and remained unconvinced that centralization would bring enough desired gains. The subcommittee did, however, recommend a number of shifts in the current structure.

     
First, central administrative capacities must be strengthened.  The Deputy Provost should oversee a graduate education office that includes staff members for information systems, communications, publicity and fundraising, and recruitment and alumni relations. There is a great need for uniform admissions, student academic records and funding, and career tracking database systems. An information officer would be responsible for working with school data managers to build and maintain information systems. Similarly, presenting Penn as a leading place for doctoral education and coordination of all program communications requires another full-time central office person. Fundraising, recruitment (particularly of minority students) and alumni contacts requires earmarked personnel as well. The specific arrangements of duties can be determined; expanding the capacities of a central office for graduate education is an indisputable finding of the Middle States self-study.

     
Second, Graduate Groups can operate advantageously in less isolated ways. The BGS cluster of programs emerged as a model for the subcommittee on structure and finance. For example, the Deputy Provost could regularly convene affinity groups of graduate chairs without regard to school boundaries to discuss common problems; share ideas on practices; coordinate course offerings to eliminate duplication and encourage students to enroll in courses outside their programs; and cooperate in teacher training efforts, recruitment and admissions. Similarly, the Graduate Council of the Faculties could structure periodic reviews of Graduate Group performance not on the current program-by-program basis, but in clustered ways, and across schools.  One example would be assessing social science graduate studies as a whole and per program (such a review itself might force greater dialogue and cooperation among similar programs). The clustered reviews could include self-studies by the individual Graduate Groups involved and teams of external consultants who would look within and across the programs.  

     
Third, the leadership and management of graduate programs need greater attention. The subcommittee on structure and finance called for leadership training and greater recognition of the roles played by graduate chairs.  Although administrative responsibility for graduate programs rests with the schools, the Deputy Provost and the Graduate Council of the Faculties can create standards for Graduate Group management.

     
Complete centralization, i.e., the creation of a School of Graduate Studies, could jolt and invigorate graduate studies at Penn, as advocates have contended.  Enacting recommendations forwarded by the subcommittee on structure and finance can similarly energize graduate education within a structure that best fits the University.  

Finances


The costs of graduate education keep rising.  In recent years, the funding of graduate students at the University of Pennsylvania has increased at an annual rate of 7.3 percent--far beyond current rates of inflation--and for schools with the largest programs, Arts and Sciences, Engineering and BSE, the annual rates of increase have been in the 10 percent range.  Maintaining competitive stipends and payments for escalating health insurance costs are largely responsible and prevent a slowing in the rates of increase.


Sources of funding for graduate education vary across and within schools.  In engineering and the natural sciences, upward of fifty percent of the costs of stipends and tuition is covered through external grants.  In the humanities, on the other hand, funding falls entirely on the internal resources of the School of Arts and Sciences, in small part on earmarked endowments and mostly on operating funds derived from undergraduate tuition.  External grants play a large role in some social science programs, for example, Demography, and minimally in others, Political Science, for example.


Adding to the mix of funds from school operating budgets, special school endowments, and external grants, are monies supplied by the central administration.  The Provost’s Office contributes funding toward graduate education as part of matches in certain federal government grants and through block grants to the schools of Fontaine Fellowship and so-called University Fellowship (UF) dollars.  The former covers fellowships for under-represented groups.  The latter are general-purpose funds to ensure the awarding of fully funded fellowship packages and are allotted to the schools on a formula developed in the mid-1990s.  University Fellowship funds are to represent a set percentage of total school expenses in graduate education.  For example, UF dollars can constitute no more than 25 percent of the funds spent in supporting graduate students in the School of Arts and Sciences.


The rising costs of graduate education came as no surprise to members of the subcommittee on Structure and Finance.  The strain of graduate education funding on the budgets of the schools and the Provost’s Office is well known and felt.  The ability to fund the current number of students is already at issue and at least one school, Arts and Sciences, has implemented a plan to reduce admissions by 12 percent.  What emerged of interest in discussions of finance during the Middle States self-study was not the obvious, rising costs, but the ways in which costs, particularly tuition, are charged.


The self-study revealed that the schools of the University charge graduate tuition in varied ways (and practices vary substantially among our peer institutions).  For example, BGS and Engineering charge full course tuition across five and six years, respectively, while the other schools do so across three.  Spreading course tuition across additional years allows BGS and Engineering to place a larger percentage of tuition costs ultimately onto external grants.  Other schools should be encouraged to reconsider their tuition-charging schedules in consultation with the Provost’s Office and Graduate Council of Deans.


The system of charging tuition also emerged as a subject in discussions of the current coursework structure.  Moving from a course-unit driven curriculum to a more diverse set of learning experiences agreed upon through compact—without a set c.u. minimum—would be facilitated by an annual rather than a c.u. charge on tuition (as in undergraduate education).  The call for curricular experimentation by the Middle States self-study necessarily calls for rethinking on tuition charging.


Finally, all the faculty who participated in the Middle States review, regardless of the specific subject of investigation, advocated greater infusions of funds into graduate education.  Those who championed the creation of a School of Graduate Studies saw centralization as a means toward major development efforts to raise funds for graduate education.  The mere suggestion to provide desks and lounges for graduate students involves more money.  Only one claim drew universal agreement in the Middle States self-study: that the University (that is, the central administration) has not identified graduate education as a top priority and has not properly engaged in fundraising for the University’s doctoral programs.


All this is changing.  Graduate education is an announced priority of the latest strategic plan of the University.  Yet, some basic questions need answering.  Assuming that meaningful monies can be raised (a question in itself), then to what ends?  To increase the information system and other capacities of the central administration?  To substantially improve the fellowship packages offered new and current students and remain competitive?  To increase the number of students enrolled (and reverse the current pressures to reduce the numbers)—a favorite outcome for many faculty members?  To improve amenities for our graduate students?  A consensus will have to be reached on these questions.  The decentralized system of governance at the University presents problems in reaching a consensus in any development initiative.  Who remains responsible for a major fundraising initiative—the central administration or the schools—and who determines the purposes and ultimate allocations?  These questions were not directly addressed by the faculty and staff involved in the Middle States self-study, but they will need to be kept in mind as the University addresses the future of graduate education.

Performance Measures and Review

     
The subcommittee on performance measures tackled the most controversial of issues raised in the Middle States self-study.  How are Graduate Groups to be judged in their efforts at training graduate students, at “producing” superior new scholars?  Can the educational work of the faculty be evaluated in terms that the faculty itself will find credible?  These are potentially incendiary questions for faculty members and wariness on their part is to be expected (and did surface).  The questions also proved to be complicated and thus interesting grounds for a pure intellectual exercise.

     
The subcommittee faced a number of questions. What constitutes “success” in graduate education? No consensus emerged in initial discussions and a polling of graduate chairs produced a similarly wide range of goals. Does input equal output?  In other words, should faculty be rewarded for succeeding with high quality admitted students who are primed for success?  Or should “value added” be the appropriate measure, i.e., award points to graduate programs that admit students with less than stellar academic backgrounds and turn them into excellent scholars?

Moreover, who is served by evaluating graduate programs on performance, and what is wrong with the current system of program review? As to the latter, a survey of graduate chair opinion on the current assessment process indicated that chairs either were unaware of such a process or discounted its impact on actual practices.  As to who is served, subcommittee members quickly pointed to administrators.  In this view, reviews are a tool for resource allocation decisions of Provosts and Deans -- i.e., cutbacks.  While this may not be popular, administrators at the University do have a legitimate interest in the development of quantitative measures for Graduate Group performance, and the work of the subcommittee forwarded that mission. A pilot version of the measures, produced early in the Middle States self-study, further impacted the School of Arts and Sciences. Discussions of measures on early attrition and time-to-degree, for example, encouraged a number of Graduate Groups in SAS to reconsider their approaches to the qualifications evaluation.  The lesson here is that generating performance indicators can lead to local curricular and administrative reform.

     
After flurried discussion, the hard work of actually developing measures fell to a few individuals, although they followed a consensus in the subcommittee to concentrate on so-called “process” and “outcome” measures -- thus eliminating consideration of inputs.  Since group performance was being assessed, correlating averages per group of such standard input measures as GRE scores, college GPAs, and reputations of colleges attended became irrelevant, especially given the international profile of the current graduate student body.

The subcommittee report provides a detailed analysis of the performance measures developed with their respective strengths and problems.  In several instances, the methodologies employed -- particularly on time-to-degree -- represent great advances over measures used in recent surveys of graduate education (which limited comparisons with peer institutions).  The University now has in place databases and analytic tools to evaluate our Graduate Groups on such indices as early attrition, time-to-degree, job placement, and student satisfaction.  Such care has been taken in developing the indices that the University should consider sustaining and continually updating the information systems created, and reaching out to other universities to encourage common methodologies in assessing graduate programs.

     
While the exercise has thus been fruitful, it has raised questions.  First, there is the obvious issue of interpretation. The numbers do not speak for themselves. As one example, high early attrition can be taken as an indicator of excellent monitoring of student progress; marginal students are dropped, and students with doubts may leave of their own accord within the first few semesters. However, low early attrition may represent able recruitment of excellent students. Similarly, cross-disciplinary comparisons should not be drawn without respect for the varying length of time necessary to train particular sets of graduate students.

     
Second, who uses the performance indicators and for what purposes remain at issue in the federal structure of graduate education at Penn.  Are the numbers owned by the Provost, Deputy Provost and the Graduate Council of the Faculties or the Deans of the schools in making decisions -- on the closing of programs or resource allocations, for example? 

    
Third, and related, the subcommittee on performance measures sharply critiqued the current system of reviewing graduate programs.  The subcommittee strongly recommended the definite use of quantitative measures in such reviews, but did not suggest a new structure. The current system is untenable. At the current rate of five reviews per year, the Graduate Council of the Faculties would finish a complete review of programs in twelve years, not the mandated five. In addition, the current evaluations apparently have mixed impact and value, at best. A clustered review system as mentioned above -- and recommended by the subcommittee on structure and finance -- would not only assess all Graduate Groups in timely fashion, but has the potential for innovative collaborations. Reviewers, external or internal, would be provided with quantitative indicators considered and developed by members of the subcommittee on performance measures.  

Finally, any compilation of performance measure should aim at determining practices that lead to success.  For example, the Graduate Groups in Mathematics and Romance Languages emerge as exemplary on every measure.  The elements of outstanding performance include strong leadership, full faculty engagements and constant attention to curriculum and effective monitoring.  Our high-performing programs can provide insights that can be valuable for the management of all Graduate Groups. 

IV. Reflections 

While the cataloguing and examination of current practices occupied much of the energy and time of the faculty and staff engaged in the Middle States self-study, the endeavor did not lack for grander ambitions.  For some, the self-study represented an opportunity to determine the steps necessary to make graduate education a top priority of the University and to place Penn among the very top-ranked and most respected institutions in doctoral studies.  For others, the self-study constituted a chance to try to re-invent graduate education.  Penn could thereby become a leader in developing new means of training the next generation of great researchers and university teachers.

Key factors lie outside the charge and purview of this study.  For one, the strength and reputation of our graduate programs obviously rest on the excellence of the faculty. That premise did not require investigation and recommendations would be superfluous: sustaining faculty distinction is the primary agenda of the University.  Second, the health of graduate studies at Penn and elsewhere is shaped by forces far beyond the control of educational institutions. The state of the job market affects both the quantity and quality of applications to graduate programs as well as the morale of students and faculty; this in turn has an impact on time to degree. Similarly, the financing of graduate education is influenced by general economic conditions and by endowment performance of universities and outside private agencies. Finally, of course, politics and the fiscal solvency of the federal government have direct consequences for all of higher education, including doctoral studies.  


If this report stops short of fundamental or revolutionary findings and proposals, nonetheless it provides a systematic and detailed scrutiny of our current policies and practices – the most comprehensive appraisal of the past thirty years. At the same time, it includes dozens of specific recommendations which, if implemented, will substantially improve the quality of Penn’s doctoral programs. 


Stated summarily, these concrete suggestions can be categorized into the following propositions. The University should:

· Strengthen the federal system of governance, with improved cross-school information systems and a more robust centralized review process that utilizes systematic performance measures;

· Facilitate cross-school collaborations in admissions, recruitment, curriculum, and alumni relations;

· Encourage curricular experimentation which acknowledges the different pedagogical needs of our diverse graduate programs;

· Improve the clarity of program expectations and requirements for students; 
· Universalize best practices in mentoring students, monitoring their academic progress, their training as teachers, and post-degree placement;

· Examine alternative tuition cost arrangements (e.g., credit unit vs. annual tuition charges).

Careful study of the material presented in the subcommittee reports that follow is a necessary prerequisite for any future effort at grander curricular reform. Thus, this document serves two separate but important purposes: it enables faculty and administrators to make specific changes in current programs, and it also affords a well-informed platform for continuing examination of more radical options.

The Subcommittee Report on Degree Rules and Requirements

Currently, the curricula and regulations of the Ph.D. and Master’s programs of Penn’s Graduate Groups are structured in terms of coursework, examinations, and a thesis or dissertation.   Beyond that, the Graduate Groups vary greatly in the pathways they set toward the degree.  

Coursework

The University requires a minimum of twenty course units to obtain the Ph.D. A “course unit” can represent several different kinds of work: participation in graduate courses or seminars; independent studies or tutorials; preparation for examinations; a teaching practicum; laboratory rotations; summer or dissertation research.

The time frame for the completion of coursework varies across Graduate Groups, and even within the Graduate Groups of cognate disciplines or schools: in the Engineering Graduate Groups, two to three years; in Biomedical Graduate Studies, two years (with the exception of Biostatistics); in Penn Design, two to three  years;  in Social Welfare, three years; in Nursing, in the middle of the third year;  in Education, in two or three years, depending on the program; in Communication, three years;  in the Social Sciences, and Humanities, three years (with the exception of Demography); in the Natural Sciences from one year (Chemistry) to four years (Math); in Wharton, from two to three years. The expectations for coursework are lessened if the student is permitted transfer credits from another graduate program: according to University regulations, “at least twelve course units of the total program required for this [the Ph.D. degree] must be completed at the University of Pennsylvania; the balance may be transferred from other institutions, if the transfer is approved by the Graduate Group chairperson and the Dean of student's school. Such requests for transfer of credit may be made to the Graduate Group chairperson after the student has been enrolled for an academic year.”

The relative flexibility of coursework also differs by Graduate Group.  Graduate Groups were asked to describe the balance between “core courses” and electives in their graduate programs: estimates ranged from zero to eighteen out of the twenty course units that are required by University regulations.  In small programs (such as Earth and Environmental Sciences) students end up taking all the courses offered in the program.  Most programs (but not all) have a required pro seminar or set of introductory courses; others require distribution across fields within the discipline.

“Coursework” embraces laboratory rotations, tutorials, and independent studies (998’s) as well as participation in classes or seminars, as appropriate to the culture of an individual discipline or Graduate Group. For a few, attendance at departmental colloquia constitutes a credit unit of coursework. For small Graduate Groups it can be difficult to sustain a full slate of graduate seminars, due to the small number of both faculty and graduate students.

Qualifications Evaluation

According to University regulations, in preparing for the Ph.D. degree “a student must pass an evaluation process normally conducted no later than the end of the fourth semester of registration.  The form and the evaluation process shall be determined by the graduate group.  If the evaluation process entails an examination, that examination may be considered as the final examination for the Master’s degree and/or the preliminary examination for the Ph.D.  The school's graduate office and the student must be notified of the outcome of the evaluation.” (That notification may take place only in those cases when the student has failed to pass the evaluation process and is consequently dropped from the program.)

It is expected that this evaluation process will help the Graduate Group determine which students will have a chance of succeeding in making their way to candidacy.  There is some disparity in the formality and rigor of the evaluation process. Most often, this evaluation is tied to the performance on an examination; in some cases, however, it is tied to performance in coursework. The performance data from Arts and Sciences suggest that, at least in SAS, Graduate Groups have very different cultures concerning early attrition tied to a qualifications evaluation: some programs consistently drop students from the program after the second year of coursework (for example, Romance Languages and Mathematics), whereas others ask very few students to leave at that time (for example, History and English). 

The qualifications evaluation in Penn’s Graduate Groups characteristically comes either at the end of year one or year two. In all the SAS Social Science programs it occurs at the end of year one; in the SAS Humanities and Natural Sciences the evaluation may take place between year one and two; in the Wharton School (with the exception of programs in OPIM, Management, and Health Care Systems), the qualifications evaluation is coincident with the preliminary examination, given at the end of year one (Statistics, Marketing, Finance) or year two.  The same is true in Biomedical Graduate Studies, where the examination takes place for the most part at the end of year two (with the exception of Epidemiology, Immunology and Biostatistics). In Engineering, it occurs at the end of the second or third semester. In Social Welfare, it takes place at the end of year one; in Education and Communication, it occurs at the end of year two, and in Penn Design, between years one and two.

Preliminary Examination

In some Graduate Groups the distinction between the qualification evaluation and the preliminary exam is quite clear. In others, the qualification and preliminary examination are combined in one process: this is common, for example, in the Wharton School and BGS, which tend to have programs that are more streamlined than most of those in Engineering and the School of Arts and Sciences.  This practice is permitted by University regulations: “With the approval of the Graduate Group concerned, if the evaluation process entails an examination, that examination may be considered as the final examination for the master's degree and/or the preliminary examination for the Ph.D.”

The University stipulates that the preliminary examination “should determine a student’s eligibility for candidacy for the Ph.D. degree and that it constitutes an oral and/or written examination on the major subject area and such subordinate subjects as have been approved by the Graduate Group in the major subject area.”  It is “normally held after the candidate has completed all required courses and may include a dissertation proposal.”

In practice, this examination may serve different if related functions: the primary (or the only) test before the candidate passes to the dissertation stage and thus more of a general examination; a “field” exam,” in the candidate’s proposed area of specialization; or an examination on the even narrower area of the dissertation proposal.

Teaching Requirement

In 2002, the School of Arts and Sciences asked that all SAS Graduate Groups formulate a “teaching requirement” for the Ph.D. At the time of this writing, most were in place or in development (see report of the subcommittee on teaching).  For those Graduate Groups that require it, a mentored pedagogical internship is seen to be an essential part of Ph.D. training, producing the best qualified future leaders in both teaching and research.  This requirement can range from one semester to two years, depending on the Graduate Group.

Foreign Language Examinations

Some Graduate Groups require competence in one or more foreign languages to qualify for either the master’s or Ph.D. degree.  The University offers free courses in German and French for students who need to satisfy this requirement with these languages; student also may audit or take language courses for credit. Some Graduate Groups administer their own language exams. The justification for this requirement appears to vary according to discipline. Several Graduate Groups recognize that other languages, particularly German and French, may be needed to read criticism and research done in other countries. In some groups, knowledge of another language may be necessary to carry out research in other parts of the world (Anthropology, Earth and Environmental Studies). Finally, in many humanities departments, knowledge of several languages other than English is required to do primary research in the field (e.g.,  Romance Languages, South Asian Studies, Comparative Literature); in some, the language requirement represents a mix of these criteria (Ancient History, Classical Studies).  These requirements differ across the Graduate Groups; none of the Graduate Groups in Wharton, Engineering, and BGS requires a foreign language, nor do Social Welfare, Nursing, Education, or Communication. In SAS, a few natural science Graduate Groups require a language, while the majority of social science and humanities groups do.

Dissertation

According to the University rules and regulations, “a dissertation showing high attainment and power of independent research must be written upon some topic in the field of the major subject. This study must represent a definite contribution to human knowledge; it may be either positive or negative in character.”  The University does allow a student to submit a dissertation “based on joint work with other researchers . . . provided that in such cases a unique and separate dissertation is presented by each degree candidate. The candidate must include a concise account of his or her contribution to the whole work.”

In all Graduate Groups, the primary mechanism for guiding a student on progress toward the completion of the dissertation is the dissertation committee, a standard feature of U.S. graduate education. There is no single rule for constituting this committee; thus, the number of committee members, whether they may be from other departments or institutions, etc., varies across disciplines.

In some groups the dissertation proposal is the basis of the preliminary examination; in others, the dissertation proposal is submitted for approval to the Graduate Group after the passing of the preliminary examination. In still other Graduate Groups, a formal submission of a dissertation proposal is not required.

Graduate Groups are entrusted with monitoring the student’s progress on the research and writing of their dissertations and some do it more effectively than others. The typical arrangement is for a single faculty member or committee to monitor student progress, but some groups have “watchdog committees” to provide independent support and tracking.  A number of Graduate Groups require students to present their research annually at a departmental colloquium or workshop.

Dissertation Examination

The conventional closure of a Ph.D. degree program is the dissertation examination or defense; the University does require “a public, oral presentation of the dissertation,” which “may take the form of a workshop based on a draft of the dissertation, or it may be based on the final version of the dissertation, depending on the rules of the Graduate Group. In either case, the presentation must either include or be followed by an oral examination.”  Given this description, Graduate Groups have interpreted this requirement differently, and in fact, the “dissertation” examination is sometimes not the “final event” of the Ph.D. but rather a stepping stone in the process, a more informal workshop or seminar presentation. Many Graduate Groups, however, do treat the examination as a formal and final event, usually a public lecture followed by an oral exam, either public or private.

Master’s Degrees

Most Graduate Groups offer a master’s degree as well as a Ph.D. in their disciplines: some admit students for a “terminal” master’s degree; in others, the master’s degree can only be earned in the process of pursuing a Ph.D. (but may be awarded to students who leave a program without completing the requirements for a Ph.D.).

According to the University’s rules, “the master's degree represents the successful completion of at least a full academic year (two terms) of graduate work including some training in research.”  Thus, it requires a minimum of eight course units and some means of demonstrating engagement in research. 


The rules stipulate that a candidate should write a thesis or “complete a course of research character or engage in supervised research, as the Graduate Group shall direct, which, in either case, shall be of at least one term in duration and shall include the preparation of at least one comprehensive scholarly or scientific paper.” Students must also pass an oral and/or written examination as designed by the Graduate Group, but Graduate Groups are also allowed to “substitute other assessment procedures for the general examination as a means for assuring that master’s students have broad knowledge of the field.”

Comparison of Penn to Peer Institutions

The basic outlines of the Ph.D. education at Penn are comparable to those at our peer institutions, including coursework, at least one preliminary or “general” examination, a dissertation, and dissertation examination.  However, we do differ from some of our peers in several respects.   

Several Universities do not require a specific number of courses or course units for the Ph.D. degree, including Yale, Cornell, and Princeton; these graduate programs tend to be more open-ended. Coursework is associated with preparation for examinations and writing the dissertation. Penn more closely resembles those programs in which satisfaction of the requirements for the Ph.D. is attached to the completion of course units or credit hours, which are in turn tied to funding (such as Michigan and Stanford). Other universities with a centralized graduate school also appear to have more stringent requirements regarding the dissertation defense or examination.

Recommendations

The committee concluded that, in general, the rules and requirements for the research degree at Penn are consistent with practices at our peer institutions. The rules set by the University for the Graduate Groups appropriately allow a great deal of flexibility, which permits each group to shape the curriculum and process of evaluation according to the discipline’s needs.  We do, however, have several recommendations for strengthening some aspects of the requirements for the research degree.

1. The Provost should encourage Graduate Groups to experiment with new models for the delivery of graduate education, for example, the reduction of required coursework in favor of tutorials or individualized research, the use of planned collaboration with other graduate institutions, etc. Such experiments cannot be imposed from above; rather, they should come from the initiative of those Graduate Groups that are eager for change.

2. The committee recommends that the Graduate Groups be allowed maximum flexibility in designing the balance of coursework, lab work or rotations, tutorials, and independent research, according to the needs of different disciplines. Graduate Groups might also wish to consider the practice of requiring weekly colloquium attendance as a course for credit.

3. Graduate Groups should communicate clearly to all incoming and continuing students the procedures for any qualification evaluation and the process and purpose of the preliminary examination.  In those cases where the progress to the degree is complicated by a cumbersome set of examinations, Graduate Groups should consider streamlining the examination process.

4. Graduate Groups should communicate clearly to all students the path they will have to follow in order to complete the dissertation.  This should include specific guidance on crafting a topic, writing (and when appropriate defending) a proposal, doing research, writing the actual dissertation or thesis, and defending it (when required).

5. Graduate Groups should clarify for themselves and for their students the role of the knowledge of a language other than English in their graduate study; are these tools for primary research, or are they to equip students to read secondary sources in languages other than English?  It is clear that different groups have widely different needs with regard to the mastery of other languages; the justification of any requirement for language study should be explicitly addressed and should be factored into both the criteria for admissions and the graduate curriculum. 

6. The Provost’s Office should maintain a more detailed, uniform and up-to-date database of information concerning all the Graduate Groups’ rules and requirements. While the current website contains useful information, the quality and amount of information provided about Graduate Groups’ rules and regulations are inconsistent. The Provost’s Office should establish a standard for Graduate Group statements on degree rules and requirements and make sure that they are kept current. The information should be presented in a clear and consistent way across Graduate Groups.

7. While the University requires a dissertation defense, in some Graduate Groups such a defense does not take place after the dissertation but is completed instead in the course of dissertation research, as a means for students to present their work in progress for feedback. While such an alternative may not be appropriate for every Graduate Group, students profit from such opportunities, whether in such “defenses” or through annual participation in dissertation colloquia, and it is recommended that all Graduate Groups institute such a practice if feasible.

8. Graduate Groups should monitor students’ progress towards the degree more carefully, and enforce more consistently the re-evaluation regulation for students who have been in the dissertation stage for an unduly long time.  Neither the students nor the institution profits when doctoral candidates do not complete their degrees in a timely fashion.  The Graduate Council of the Faculties should consider requiring that dissertation committees meet at least once a year, as a group, with the advisee and provide written feedback on the student’s progress.

The Subcommittee Report on Preparation for Teaching
In addition to advanced training to perform research in their fields of specialization, graduate students need preparation and training for careers as teachers and communicators.  Many programs provide opportunities for Ph.D. students to serve as teaching assistants and/or primary instructors for courses. Some programs require that Ph.D. students teach for several semesters.  

Best Practices

Various disciplines have their own “cultures of teaching”, in that methodology and pedagogy varies, the point in one’s career when it is considered appropriate and desirable to learn to teach varies, and the attitude toward teaching in general, and graduate student teaching in particular, is far from uniform.

First and foremost, we viewed “preparation for teaching” as integral to the training of graduate students on track for academic careers, since these students need to demonstrate that they are good teachers to be employable in many disciplines. In other disciplines (mostly science and engineering), pedagogical training and experience occurs primarily during the postdoctoral, or even the early tenure track, stage.  Beyond classroom teaching, students on both the academic and industrial tracks need to learn to communicate ideas and results about their research to others both in and outside their field.

There is general agreement across the disciplines within Penn, as well as at peer institutions, concerning the elements of good training for teaching. These include:

· Experience: Prospective teachers need to hone their skills by spending time in the classroom as teaching assistants and as stand-alone instructors. The documentation of these experiences also serves to complete (and hopefully enhance) our graduates’ first applications for postdoctoral academic employment. These teaching duties should be reasonable in scope, related to the extent possible to the graduate student’s studies, and they should not interfere with progress toward the degree.

· Training: Before taking on duties as a teaching assistant or instructor, graduate students should receive adequate training in appropriate pedagogical methods. Some aspects of this training, e.g. mechanics and strategies for teaching, record-keeping, etc., transcend disciplinary boundaries and can be provided by a school or University-based center. Other, more discipline-specific training should be provided by individual departments and programs. The training can take the form of special sessions, seminars or courses, and should be followed up during the teaching assistant’s experience. It should address the use of technology appropriate to teaching in the student’s discipline.

· Evaluation, Feedback and Support: The efforts of young teachers, whether graduate students, postdoctoral students or assistant professors, should be evaluated carefully. Young teachers should receive constructive feedback based upon this evaluation, and should be mentored by successful, more experienced teachers. Teachers should be supported in their use of technology and should have appropriate facilities, including office space and computers where appropriate.

· Opportunities to present advanced material:  Graduate students need research seminars and other venues in which they can present their own work as well as other advanced material. Faculty should observe these presentations and provide cogent feedback. Students should be encouraged to present their work at regional and national meetings.

Current Practices

Most of Penn’s Ph.D. programs make a serious effort to prepare their students for subsequent careers that involve teaching. The nature of these efforts is necessarily quite diverse, since some schools and programs use numerous teaching assistants, while others have none, and some programs prepare students primarily for careers in academia while others do not.  Of the graduate groups surveyed, more than half report that they train their Ph.D. students primarily for academic careers; an additional third expect significant numbers of their students to pursue academic careers and others to pursue careers in government or the private sector; only a handful expect their students generally to pursue careers outside academia.  Although more programs train students primarily for academic careers, these programs account for less than 40% of Penn’s Ph.D. production between 1995 and 2002.

Experience

A little more than 56% of the Ph.D.s graduated between 1995 and 2000 had at least one year of experience as a teaching assistant and, among those who serve as TAs, the average length of service is about 2.3 years. The list of programs whose students teach most often and for more years correlates fairly well with the list of programs that are training their graduate students primarily for academic careers. And even though the numbers of TAs do not correlate perfectly with the sizes of the corresponding undergraduate programs, the University has structured certain undergraduate requirements creatively so that graduate students teach in their own disciplines while addressing broader undergraduate programmatic needs. For instance, rather than working in a “Freshman Composition” program, graduate students in several humanities and social science disciplines teach “Writing About” courses germane to their own disciplines, that fulfill undergraduate writing requirements. As is to be expected, the areas where students teach the least are clustered in Biomedical Graduate Studies and Engineering (15-30%), whereas more graduate students serve as TA’s who belong to schools with larger undergraduate enrollments, in particular SAS and Wharton (70-85%).  More than half of all Graduate Groups require or at least strongly encourage their Ph.D. students to teach.

The thirteen programs that graduated the most students account for more than half the total number of graduates who had served as TAs. Their average length of service (2.4 years) is comparable to the whole group, so we will look at these programs first.

SAS Natural Sciences: Chemistry, Physics, Biology, Psychology and Mathematics are among the thirteen programs graduating the most TAs. All but Physics require one year of teaching for the Ph.D. In Chemistry and Physics, first-year students typically teach lab sections (and recitation sections in Chemistry). It is the culture of these disciplines that students, particularly those in experimental areas, become attached to a lab or experimental group that supports them via research assistantships for the rest of their graduate careers (especially in Physics, where research often involves travel to off-campus sites such as the Stanford Linear Accelerator or Fermilab).  Biology and Mathematics students typically teach lab and recitation sections throughout most or all of their graduate careers (although Math is moving toward having graduate students teach primarily in their second and third years).  Beginning in 2003-04, first-year Mathematics students will not teach. The Psychology students’ experience is more varied and falls somewhere between the Physics/Chemistry and Mathematics/Biology endpoints. 

SAS Social Science is represented by Economics and Political Science in the “top thirteen.”  Economics students begin teaching in their second year, typically in recitations for the basic Macro and Microeconomics courses. They generally teach throughout the rest of their graduate career (sometimes moving to courses offered by the College of General Studies in year five). In Political Science, most students teach during their second and third years (in what has become the standard SAS pattern for graduate support), and many teach again later in their careers. Some of this teaching occurs in stand-alone courses.

SAS Humanities programs in the top thirteen are History, English, Anthropology and Romance Languages. History students are required to teach at least one year, and essentially all teach during their second and third years. They move from assisting with large lecture courses to running their own small seminar courses. English graduate students also teach during their second and third years, moving from assisting faculty during a training period to working as a Writing Across the University fellow in their fourth semester, to teaching their own “Writing About” course in their third year. The Writing Program also uses teaching assistants from several other humanities and social science programs, called Chimicles Fellows, to teach “Writing About” sections. Anthropology students also follow the standard SAS pattern of teaching in their second and third years, moving from a teaching assistant role to a stand-alone role. Romance Language students are required to teach at least two years, and teach their own sections of elementary and intermediate-level language courses.


Since the Graduate School of Education has no undergraduates (the undergraduate major in Elementary Education is housed in SAS), there are no TA positions there. However, many Education Ph.D. students provide assistance (and receive teaching training) in their advisors’ courses as part of a research or other fellowship. In this role, the graduate student may take part in the development of the course curriculum, give occasional lectures, meet with students, and grade.  Similarly, there are no formal TA positions in the School of Nursing, although Ph.D. students are required to spend at least one semester providing assistance to a course or teaching their own course.


These experience patterns are representative of schools and programs where most students teach. At the other end of the spectrum, students in most Biomedical Graduate Groups are neither required nor particularly encouraged to gain teaching experience during their graduate years, although students who seek this experience can usually teach for a semester or two in the Biological Basis of Behavior program of the School of Arts and Sciences.  Most Engineering students are required to amass a number of semesters of “teaching practicum”, which involves attending seminars and lectures about teaching as well as providing support for a course in the form of grading, office hours and lab supervision. 

Training

The training of teaching assistants at Penn is multi-faceted. At one end of the spectrum are school and University-based resources such as the SAS Center for Teaching and Learning, and the English Language Program for international students. More locally, several departments, particularly those with numerous TAs, conduct their own programs. Finally, many graduate student teachers are trained as apprentices by the faculty whom they assist. 


The Center for Teaching and Learning (CTL), whose home is in the School of Arts and Sciences, provides short- and long-term training and intervention for graduate student and faculty instructors. The Wharton School requires its Ph.D. students to attend the eight-week Teacher Development Program organized by CTL (a requirement that is unique among doctoral programs in business schools). Teaching assistants in the School of Arts and Sciences and the School of Nursing are required to attend a workshop run by CTL during the week before classes begins. This workshop is being expanded from one to three days beginning in 2003. CTL has organized workshops and sessions for students in the School of Engineering and Applied Science, particularly Computer Science. Several Arts and Sciences departments, in particular Anthropology and English (for the Chimicles writing fellows), rely on CTL to provide multi-session workshops tailored to teaching in those disciplines. All graduate students are invited to attend occasional CTL workshops held in the Graduate Student Center. Individual consultations can also be arranged through the Center. The Center maintains a website, http://www.upenn.edu/pennteach, which contains useful information and suggestions for novice and experienced teachers alike. 


The English Language Program (ELP) is an important resource for international teaching assistants. ELP, whose website is http://www.sas.upenn.edu/elp/, runs a summer course that all prospective teaching assistants must complete before their first year, as well as follow-up courses for students who do not pass the language skill assessment mandated by the state of Pennsylvania. 


Several of the larger (in terms of TA numbers) departments run their own training programs in addition to the CTL programs. The Chemistry and Mathematics Departments run week-long workshops that include mock presentations and videotaping (which is arranged through SAS’s Multimedia Educational Technology Services).  Faculty observations during these workshops affect the assignments given to the new TAs. Foreign language teaching assistants (in several programs and departments) complete several weeks of training during their first semester. Economics 1 and 2 teaching assistants attend an orientation session before the beginning of the semester. Chimicles fellows attend a four- to six-session workshop. The Music Department runs for-credit courses to accompany first-time TA assignments, relevant to the courses they are teaching. Additionally, most departments have regular meetings throughout the semester that bring faculty and teaching assistants of larger courses together for discussions of teaching techniques, lab preparation, problems and issues in the course, etc.  

Evaluation, Feedback and Support

The most basic way a department or program can support its new instructors is to indicate that teaching is an important programmatic mission. In their responses to the Graduate Group Chair Questionnaire, eighteen graduate chairs explicitly stated that teacher training is an important goal of graduate education in their program. They were: Ancient History, Anthropology, Art and Archaeology of the Mediterranean World, Classics, Comparative Literature, Computer Science, Earth and Environmental Science, History, History and Sociology of Science, History of Art, Linguistics, Mathematics, Music, Parasitology, Philosophy, Political Science, Religious Studies, and South Asia Regional Studies. For example, according to the Graduate Chair in Romance Languages, “Our goal is to help [our students] achieve the pedagogical acumen and the practical facility that will enable them to excel in their own classrooms.”

The opposite side of this coin occurs in some departments (in particular in the social sciences), where faculty view graduate student teaching primarily as an impediment to attaining the degree. The students rapidly absorb and begin to reflect the same attitude, as we heard in some of our focus groups.

Ongoing mentoring of students’ teaching and presentation skills is also crucial. As noted above, many departments and programs hold regular meetings and discussions centered around the teaching of specific courses, hold occasional but regular meetings with individual graduate students, and participate in ongoing CTL and ELP classes and workshops.


Programs generally use two methods to evaluate the teaching of their graduate students. The first is the ubiquitous course questionnaire distributed to undergraduate students; in courses where the graduate student is the primary instructor, many departments use the standard “Penn Course Review” forms. These forms are less useful for obtaining feedback about teaching assistants and lab instructors, and several departments have come up with their own survey instruments for this purpose. The second method for evaluating graduate student teaching is classroom visitation by the primary instructor, advisor or another faculty member. Both these methods work best when there is timely feedback based on the questionnaires or observations. A few departments (notably Biology, Chemistry and Music) enforce the use of mid-semester questionnaires so that teaching assistants can make mid-course adjustments to improve their teaching. Besides being useful tools for the evaluation and improvement of graduate student teaching, these ongoing assessments provide valuable data for prospective employers at graduation time.


Several programs, including Communications and Mathematics, and several schools (SAS, Wharton, Nursing and Education) recognize outstanding graduate student teaching with special awards.  There are also University-wide teaching awards for graduate students. 

Another important aspect of support for teaching is the nature of the facilities available to graduate student instructors. Such facilities include space to meet with students outside class, appropriate computing equipment, and access to library reserve and online materials and services. Several programs indicated that providing some of these ingredients is problematic. These include Ancient History, which provides “two TA stations;” Anthropology, where TAs have one shared office for meeting undergraduates; and Art and Architecture of the Mediterranean World, which has no facilities for graduate student teachers. Although the History Department offers graduate students access to a technology support person, College Hall is extremely short of space, so graduate students currently have nowhere to meet their undergraduate students. According to the graduate chair, this is something of a crisis within the History Department, making the graduate students feel undervalued and compromising their effectiveness as TAs. In Linguistics, at least some students who are TAs have carrels in a TAs' office. Even the Management Department also complains of a lack of space for its teaching fellows, and the Romance Language department reports that students who are teaching share office space for the purpose of holding office hours.
Opportunities to Present Advanced Material

As should be expected, Penn’s graduate programs excel at providing both in-house and external opportunities for graduate students to present and discuss their research as well as other advanced material. Most (1460 of 1760) of the Ph.D.’s graduated between 1995 and 2000 were aware that such opportunities existed for them, and more than 70% of them took advantage of them. Some of the schools that do not have teaching assistants (particularly the biomedical area and Engineering) provide numerous such venues, from lab meetings to interdepartmental colloquia and seminars, and most (upwards of 75%) of their graduates report having made one or more advanced presentations during their graduate careers (besides the thesis defense). It was somewhat surprising to learn that fewer than 15% of doctorates in the School of Social Work do so.


The nature of these opportunities is as varied as the disciplines. Some programs hold regular “brown-bag lunches” or “pizza seminars” where graduate students do most or all of the talking. Others have journal clubs or reading seminars. Still others provide mentored rehearsal sessions before regional and national meetings in which graduate students are encouraged to present their work. Essentially every department and program responded positively to questions about presentation opportunities.
Recommendations

1. Questions specific to teaching experience and preparation for teaching should be added to the Survey of Doctoral Degree Recipients Opinion. A few students included comments about teaching in their answers to an essay question concerning the most positive experiences during their program, but it would be helpful to have more general, consistent data.

2. When the Graduate Council of Faculties reviews graduate programs, it should include a survey of alumni of the programs, which in particular includes questions relating to teaching and training for teaching. Alumni are in the best position to report on whether their graduate program has prepared them adequately for their chosen profession. 

3. Each department (or in some cases, a group of related departments) should mount programs to train and mentor graduate student teachers.

4. An effort should be made to fund department and school-based formal sessions for training students in the job search and interview techniques.

5. Some programs, particularly in the sciences and engineering, are relying on increasing numbers of international students, both for intellectual and scientific reasons. 

a. Over the past decade, the University has developed a testing process to determine the English language abilities of international TAs and has managed a program to provide language training for those TAs who do not meet the standard.  The committee recommends that University oversight of this important process be strengthened.

b. We should develop and support Graduate Group and school-based programs that promote not only language facility but also disciplinary usage and presentation skills. Even students from other English-speaking countries are often unfamiliar with the U.S. education system. Fluency in English does not necessarily imply intelligibility to Penn undergraduates.  

6. Teaching evaluations, especially for graduate student teaching (both stand-alone and as recitation and lab section leaders), should be regularized and updated. More information should be provided to the undergraduates who fill out teaching evaluation forms concerning the sorts of comments and feedback that are most useful for the improvement of teaching in general, and graduate student teaching in particular.

7. More departments and programs should consider assigning course-credit to student teaching in recognition of the learning and effort involved in teaching.

8. Although many resources for extended training and support of graduate student teaching already exist at Penn, including the Center for Teaching and Learning, the Graduate Student Center, and the Penn-Teach website, these resources go largely unused by the graduate teachers, who are unaware that such resources exist. A vigorous publicity campaign should be mounted to increase awareness of these resources.  This is especially important for non-native English speaking graduate teachers, for whom there is no formal support network.  For example, e-mails should be sent through graduate chairs to students and faculty, and a flyer describing these resources should be distributed to graduate teachers at the start of each semester and through the schools and University training programs.  

The Subcommittee Report on Support Systems for Graduate Students
I.   
Academic Support: Advising and evaluation
In general, Graduate Groups at Penn are doing a good job of advising students. Respondents to the Survey of Doctoral Degree Recipients’ Opinion report satisfaction with the advising in their Graduate Group and strong relationships with their advisors at the dissertation stage. 

Pre-dissertation

The vast majority of Graduate Groups (92%) provide some form of advising to students beginning immediately upon matriculation. More than half the Graduate Groups assign individual faculty advisors to students before, or at the time of their arrival on campus.  Graduate chairs serve as advisors to pre-dissertation students in a third of the Graduate Groups, although in many instances the advising of these students is taken over by separate faculty mentors sometime in the first three years.  In several instances, faculty committees perform formal advising duties.  Pre-dissertation advising appears to consist largely of academic advising (i.e., course selection and academic requirements).  
The majority of Graduate Groups have a handbook or manual of some kind, which is distributed to students or accessible on the web.  Many also have meetings with incoming students and/or all students.  A minority of Graduate Groups rely on verbal communication, through annual meetings or informal one-on-one interaction, as the sole means of communication of regulations. In some groups, students tend to learn regulations from the graduate coordinator and/or from their senior peers; students express dissatisfaction with these arrangements because they view these tasks as the responsibility of the faculty. The graduate student focus groups indicated fairly widespread dissatisfaction with their knowledge of the detailed rules of the Graduate Group, including what is expected in coursework, the purpose and nature of qualifying and comprehensive exams, etc.  Students rightly want to have a clear, written statement of rules.

Dissertation 

 
The majority of Graduate Groups use individualized mentoring that can vary in style according to the primary thesis advisor.  Committee members usually provide input on the substance of the dissertation and have responsibility for oversight. Committees may or may not include the thesis advisor, and in cases where individual advisors provide inadequate mentoring, the existence of thesis committees tends to protect students. The degree of interaction with the primary dissertation advisor seems to vary depending on discipline.  Students in the humanities have more freedom (less formalized faculty mentoring) than those in hard sciences, engineering, medicine, and business.
Academic Monitoring and Attrition

Concerns about academic support lie mainly with those students who never complete the Ph.D. degree after investing years in the program.  There will always be students who fail to complete a degree because they are attracted to other pursuits that are more suitable to their interests or talents.  In those fields, where undergraduate programs diverge substantially from graduate programs, such as in the social sciences and humanities, as many as half the students who enter programs will leave without a Ph.D.  It is difficult, if not impossible, to identify such students in the admissions process but both the non-completing students and the Graduate Group benefit the earlier that the “non-completers” are identified and allowed to proceed to other pursuits.   

Early attrition (e.g. “good attrition”), is apparently difficult for most groups to achieve. There is a great deal of variability in the extent to which students are monitored, and how this is accomplished.  Although a few Graduate Groups have a committee devoted to the evaluation/examination of students, most groups monitor pre-dissertation student progress during a meeting of the entire faculty, or leave monitoring up to the graduate chair or to a faculty advisor. Some groups give first-year students a diagnostic exam in order to better advise them on what courses to take.  Once students are doing their thesis work, monitoring is left up to the student’s advisor, or is placed in the hands of the thesis committee, so it is difficult to determine whether students are monitored carefully after they reached dissertation status. 

There is a great deal of flexibility within Graduate Groups if students do not complete the program “milestones” on a timely basis.  Most programs try to work with the student—i.e. provide the student with a variety of ways to work around his/her problems.  Very few programs demand that students finish incompletes, etc. within a defined timeframe and penalize students who fail to do this, or those who fail to meet deadlines during their thesis work.  The only programs that appear to enforce rigorously rules about incompletes/missed deadlines are those in which the students are funded by external grants.   

Interdisciplinary Atmosphere

Penn is committed to supporting strong interdisciplinary ties for faculty research and graduate education. The close physical proximity of schools and programs on this campus suggest that interdisciplinary activities could give Penn a comparative advantage.  Several Graduate Groups, including most of the Graduate Groups in Biomedical Graduate Studies, are not based on a single department and include faculty from several departments.  Most of the Graduate Groups based in departments also include faculty from other departments.  

Some graduate students complain, however, that they are discouraged from taking related courses in other departments or that the extensive requirements leave no freedom to do so. Students contend that some Graduate Groups have placed barriers to such cross-school course registration because the revenue from tuition flows to the school that sponsors the course, but is needed to fund the student’s home school. 

In the professional schools, most doctoral dissertation committees (especially for students in Wharton, Annenberg, Education, Design and Nursing) include few faculty from outside the major discipline; Ph.D.s in Social Welfare and City and Regional Planning have more faculty on dissertation committees from outside of the school.  The Graduate Groups in the School of Arts and Sciences also have dissertation committees that are largely departmentally based.  Ph.D. students in English, History, Chemistry, and Physics have most of their committee members from their own departments.  Even a Graduate Group in an interdisciplinary department like History and Sociology of Science has 88% of committee members with primary appointments in the department.

II.
Quality of life within the Graduate Group

Organized, informal gatherings.  A majority of Graduate Group chairs reported that their Graduate Groups have organized, informal gatherings where students meet socially, while a few reported either having no such activities, having no knowledge of such activities, having tried to initiate such activities but failed, or having some informal but not organized activities.  

Among Graduate Groups that have organized, informal gatherings, the majority organize activities quite frequently, either on a monthly, biweekly, or weekly basis.  Regular events such as weekly social hour, monthly brunch, and weekly tea or espresso bar are complemented with less frequently organized activities such as end-of-semester parties, welcome barbeques, and school/community projects.  Some “creative” ideas reported by the graduate chairs include celebration of student achievements, book signings, a “Taste of the Harvest” gathering, and attending the tapings of Justice Talking radio program.  A minority of Graduate Group chairs cited examples of having informal social gatherings woven into academic activities such as graduate colloquia, research seminars, journal clubs, and dissertation defenses.  A few pointed out the type of physical space that may be conducive to promoting social relationships among students.  These include computer labs (where students spend, on average, more than eight hours of their work day) and large student offices.  Several Graduate Group chairs highlighted faculty participation in social gatherings, including physical presence, financial sponsorship and collaboration with student organizations or representatives. 

Lounges, Workstations, and Carrels.  Facilities for doctoral students, including lounges, workstations, and carrels, appear to be in short supply for a substantial portion of Graduate Groups.  Among programs that reported specifically on the availability of each of the three facilities, most reported some limitation in the facilities currently available.  Across programs, there is also much variability in the facilities available to doctoral students.  Only a few programs reported having offices/carrels assigned to all students, computers individually assigned to students, and a separate lounge for graduate students.  

Graduate Groups vary in terms of the coverage of students being assigned office space and the extent of office sharing.  For example, a number of graduate chairs specifically noted that offices are available to teaching assistants and teaching fellows.  Some students in one program have their own offices, while in another as many as ten to fifteen students are sharing an office.  A number of Graduate Groups assign carrels in their departmental library as workspace for their students.  In a few physical science and engineering programs, the lab is used as the primary workspace.  The amount of computer facilities available also varies greatly—from access to an individual computer, to access to a shared computer, to access to the computer lab only.  Finally, given the space constraints across campus, several doctoral chairs pointed to the lack of space as an important problem to be solved, with one doctoral chair stating that there is a crisis for space and that graduate students feel undervalued as a result. Biomedical graduate students, in particular, reported that there was no space where they could socialize with other students.   Several students also expressed a need to have a dedicated space where they could secure personal belongings overnight or while they engaged in activities around campus.

The graduate student focus groups revealed that the very large majority of graduate students were not aware of how to get assistance with technology/computer issues with respect to their own computers and research work outside of supported work.

III.
Financial Support

Penn’s support packages must remain competitive with those of its peers for several reasons.   (Note:  It is important that the comparison group includes only those programs with which we regularly, and at least often successfully, compete for students.)  While we believe that students neither should, nor actually do, go to the University with the highest bid, we are concerned about the overall size of our financial support packages for several reasons.  First, at the margin, the size of the package certainly matters to the student who views the other components of the education as comparable across universities.   Second, Penn needs to provide enough support to allow students to devote full time to their studies.

With very few exceptions, Penn offers accepted Ph.D. applicants multi-year support, including full tuition and fees, a maintenance stipend, and health insurance.  The norm in the life sciences and engineering is twelve month support for the anticipated length of the program.  The norm in the humanities and social sciences is a nine month stipend for four to five years.  Support generally comes from a combination of sources, including fellowships, teaching and research assistantships and institutional training grants. The stipend level has been adjusted upward each year to keep pace with cost-of-living increases.  The minimum stipend level for 2003-04 is $15,000. Stipends vary across the disciplines and are as high as $23,500 in the biological science graduate programs.  

At least one group (Economics) renews support on an annual basis, rather than offering multi-year awards.  Several of the smaller Ph.D. programs which admit students only after they have earned professional master’s degree (Social Work and Education) currently guarantee entering Ph.D. students three years of support and then assist them in identifying additional support at later stages.  The majority of Ph.D. programs in the humanities and social sciences are moving to add a fifth year of support for 2004-05.  Summer stipends in the humanities and social sciences will be the next major goal.

Student Indebtedness

There is evidence from the Survey of Ph.D. Recipient Opinion that about a third of Penn’s Ph.D. students take out loans.  Students are borrowing rather small sums (a couple of thousand dollars) each year for their entire graduate career.  Students in several of the smaller schools (Design and Education) and students in programs with the longest time to degree (Anthropology, Folklore, Political Science, and Religious Studies) reported the highest rates of borrowing.  Most indicated the borrowing was necessary for summer support or for research expenses.  Students with children borrowed to pay for child care.  There were a couple of unusual situations, as well.  One student commented that the borrowing terms were so attractive that it simply made sense to do so.  

III.
Non-academic Support

The activities and professionalism of the non-academic support offices at Penn is impressive.  The main problem encountered by students comes down to one of information:  Ph.D. students often do not know about the resources available to them.  The Graduate Student Center, founded in 2001, is attracting large numbers of graduate students and providing a central source of information for students.  The GSC, apart from its other many important services for students, should become a focal point for information about non-academic support services at Penn.

Changes in the student body, the city and the nation have affected the demands on our non-academic support offices.  There has been an increase in international students at the same time that INS changes have resulted in more work for the Office of International Programs in arranging and maintaining the visa status of Ph.D. students.  It is critical that OIP be able to maintain aggressive outreach to international students so that they do not make mistakes that can be fatal to their academic careers.  

Housing

Most Ph.D. students live off campus and have seen rents rise with the increasing prosperity of the neighborhoods surrounding the campus.  The Office of Off-Campus Living appears to provide excellent service to Ph.D. students and to the rest of the Penn community.  There is concern, however, that the general increase in rents has coincided with a decision by the University to eliminate housing for graduate students with families.  

Recommendations

Interdisciplinary Atmosphere

1. The Graduate Council of the Faculties should consider requiring that dissertation committees include at least one faculty member outside the “home” program.   Adding a faculty member from a complementary discipline to the dissertation committee will provide a sign that interdisciplinary work is encouraged and, at best, improve the inter-disciplinary aspects of the dissertation.
Quality of Life within the Graduate Group

2. All resident Ph.D. students should have a space where they can secure belongings while on campus.  All Graduate Groups—or sets of related Graduate Groups—should have some space where graduate students can congregate informally.

Financial Support

3. No Graduate Group should admit more students than it can afford to support fully for the expected number of years it takes to complete the degree.  The quality of Ph.D. students produced is more valuable to the University and to the faculty than the quantity.

4. Reallocation of financial support for graduate students that increases the per capita support should occur if necessary for Penn to offer competitive stipends.  If there are not other funds available, this should be done at the expense of the size of the program.  The expansion of minimum graduate student support standards should include the following items:

· Summer Support. Fully funded status should include summer support.  These are the periods when time can be devoted to research, and time to degree can be shortened. 

· Support for the Time Normally Required to Complete.  The terms of financial packages, while not guaranteed from the outset, should include full support based on good performance, until the median (or 90% of median) completion date for the Graduate Group.

· Incentives for Students To Obtain External Support.  Students with guaranteed funding who obtain outside funding should always be made better off for having done so.  This may happen by increasing the time supported, providing additional stipend, or a research budget.  

Non-Academic Support
5. OIP’s staffing has been significantly increased in the past three years and must remain a high priority so that the increasing administrative demands per student can be dealt with without reducing outreach to international students.
6. Similarly, resources for the Office of Counseling and Psychological Services have been significantly increased and must remain a priority.
7. The issue of on-campus housing for families should be revisited. 

The Subcommittee Report on Admissions Systems and Placement

Penn has nine Ph.D. granting schools and sixty-four Ph.D. programs.  There is enormous variation in how Graduate Groups recruit students, the criteria they use to evaluate applicants, the financial aid offered, the attention paid to recruiting a diverse student population, and the ability of  programs to document their success in graduating and placing their alumni in positions appropriate to their expectations.

I.  Admissions and Recruitment

Admissions Standards and Evaluation of Applicants

Selection criteria such as GPA, quality of undergraduate institutions, GRE scores, letters of recommendation, etc., are considered useful for establishing a minimum threshold for admission but provide an insufficient basis for evaluation. Other variables, some undetectable at the point of admission, play important roles in successful completion of the Ph.D.  For example, having too small a cohort of peers can result in problems of isolation; the sudden loss of a particular faculty member or group of faculty at a pivotal point can derail a student; the presence of a peer support network may help a student to ride out emotional perturbations in the rough times, and can have an extremely positive impact on completion.

Many Graduate Groups find that applicant interviews are a helpful selection tool.  Furthermore, the forging of personal links to Penn during the campus visit significantly benefits the yield. The old adage, “contact with happy and successful current graduate students is the best recruiting tool we have,” was echoed strongly by many Graduate Group chairs. Beyond assessing whether a candidate has the requisite capabilities to do the required work, the main goal of the selection process is to establish “fit”; will the candidate be able to fit into the established research agenda, find a faculty member with whom to work, become the kind of person who fits the Penn image of a scholar, and be able to find an appropriate position upon completion?

There is concern about corruption of the GRE testing process; most programs are wary about offering positions to international students where the reliability of admissions materials cannot be independently verified. The most useful tool for ensuring the integrity of the selection process is having “real” contact with the candidate, the professors writing letters of recommendation, and the faculty at the applicant’s undergraduate institution.  Most Graduate Groups in the sciences interview international students by telephone interviews, both unannounced and scheduled.  Internet 2 holds real potential as a tool for interviewing applicants from abroad.

Some programs use early attrition as a secondary selection tool. For example, following the preliminary examination, twenty-five percent of the first-year Economics students leave with Master’s degrees, including students who presented scores of 800 in the Quantitative GRE.  In short, even a perfect score on the GRE does not serve as an adequate tool for predicting success or lack of success in some fields.   

Marketing and Recruitment Strategies

Graduate Groups use a wide range of tools for publicizing their research opportunities and Penn’s resources (see Figure 1).  The World Wide Web, recruitment fairs at undergraduate institutions, word of mouth, personal contacts with colleagues at other Universities, recruitment events on Penn’s campus, virtual open houses, email and targeted mailings are all used.  In some fields Penn’s reputation is so high that effective recruitment processes have long been established, and the momentum builds upon itself. In other areas, new recruitment methods are being developed and employed.

                                    Figure 1
	Recruitment Totals*
	% of Programs that participate

	Web site
	96 %

	Mailings
	8 %

	Brochure
	47 %

	On-Campus Interviews/Visits
	50 %

	Current Student Contact
	35 %

	Ads
	5 %

	Prospective Student Weekend
	14 %

	Reputation
	6 %

	Conferences
	2 %

	Field Colleague Recommendation
	9 %


Recruiting is labor-intensive and many small programs find it taxing, especially where the financial and personnel resources are inadequate to mount a serious recruitment campaign. More than a third of the Graduate Groups make explicit use of their graduate students in the recruiting process and others involve graduate students in informal ways. Perhaps the most aggressive recruitment program is that conducted by the Graduate School of Education, which couples Ph.D. recruitment with extensive marketing and off-campus recruiting for its much larger professional graduate programs.  Such an effort requires dedicated personnel and resources.

Students pick programs for a host of individual reasons.  While quality rankings may initially attract applicants, they do not appear to play a significant role in most applicants’ final decisions. A key factor identified by graduate admissions directors, graduate chairs, and current students is the potential to work with a specific faculty member.  The availability of an attractive funding package also plays an important role in the decision to attend a particular school.  This is particularly the case when funding packages can be guaranteed for the entire period of graduate study.  There is often a disconnect, however, between the number of years of financial aid offered and the normative time to degree.  When better funding is offered by the competition, recruitment suffers. 

The resources available to individual graduate programs for recruitment vary considerably, and those with the best support do the most aggressive recruiting.  Harvard and Columbia fly their admitted students to campus for an admitted students’ weekend.  Penn programs that can afford to bring prospective students to campus have a definite advantage over those that cannot.  Penn’s assets are most evident to applicants who visit, and the visit is often a key factor at decision time. For example, applicants with concerns about safety in the University’s urban setting are often reassured by a campus visit. 

 The Biomedical Graduate Studies programs bring all prospective students to Penn for interviews; the admissions visit is quite expensive and consumes a good part of the program’s annual budget.  Some other programs at Penn bring applicants to campus; for example, the Graduate School of Education hosts several open houses as well as an admitted student reception and dinner for doctoral students.  

Most programs at Penn have invested in web site development, but hardcopy promotional materials also play an important role in recruitment for those programs that can afford them.  The quality of the materials varies greatly.  The School of Arts and Sciences does not publish a catalog, and the thirty-four individual programs must each produce their own recruitment materials.  A high quality school-wide publication might help to promote the graduate programs.

Making Competitive Financial Offers

At Penn, the range of support packages is wide, varying from three years of full support (in Architecture, Social Welfare, and Education) to five years (in the humanities and social sciences), to program completion (in the biological sciences and engineering).  Stipends in FY04 range from nine-months at $15,000 (humanities and social sciences) to $25,000 (in science and engineering).  Some Graduate Groups offer summer support and others supplement stipends with departmental financial contributions; many cannot. In cases where a program is not able to match its competition in terms of financial support, it invariably misses out on the best applicants and ends up with a class that constitutes the second tier.  Some programs deliberately restrict their offers to second-tier applicants, overlooking the best, who will surely be enticed elsewhere by better offers with higher stipends. 

Penn’s stipend levels are adjusted yearly to keep pace with increases in the cost of living and with the market, but several of our peer schools offer significantly higher stipends (e.g., Harvard’s stipend for FY03-04 is $17,500 for four years and for the final year plus summer stipends of $3,500 for two years; Yale provides $16,000 plus $3,000 for summers in the first two years).  Many other graduate schools offer premiere fellowships to attract the top candidates in selected disciplines. Princeton provides $3,000 “Perkins Prizes,” to the top-ranked candidates in six of its humanities programs.  Given budget realities, schools and programs without resort to external funding for graduate students face a difficult choice: should they admit fewer students in order to offer higher stipends?  How does the issue of critical mass affect the attractiveness and viability of smaller graduate programs?  

Admissions Information Systems
It is difficult to make meaningful comparisons between Graduate Groups at the University, given the broad range of disciplines.  Moreover, Penn’s decentralized computing environment makes it extremely labor-intensive to assemble even the most basic admissions data.  No simple way exists to collect admissions data routinely at the institutional level.

There is need for a centralized system of gathering data across schools within the University.  The Provost’s Office should collect and maintain GRE scores and GPA data on applicants, admitted, and matriculated doctoral students for each graduate program, so that the institution has an ongoing assessment tool.  Certainly, these types of data would help identify graduate programs that have ceased to be competitive.

To identify appropriate comparison groups for each discipline, it is necessary to look outside Penn to other institutions.  It is no surprise to find that other institutions are no more prepared than Penn to provide the type of detailed admissions data needed to compare performance in the recruitment of Ph.D. students.  Through the Provost’s Office, Penn has access to limited admissions data from ten peer graduate schools.  The schools in the consortium exchange census data on applicants and matriculated students, but do not exchange GPA or GRE data either at the programmatic or institutional level.  NRC rankings come out only once a decade and the last ranking included only about half of the disciplines represented at Penn.  Popular rankings, such as U.S. News and World Report, whatever their perceived validity, rank entire institutions and do not compare individual programs. 

A few schools at Penn (e.g., Graduate School of Education) publish their admissions data annually.  For some others (e.g., Nursing), comparative data on programs is available through an accreditation board.  In the biomedical sciences, the “GREAT” consortium (the AAMC’s Graduate Research Education and Training group) has discussed the feasibility of collecting admissions data from member institutions, but most institutions are protective of their institutional data.

The committee discussed the potential value of implementing a uniform national system of data collection, using the U.S. News & World Report or other ranking as a model. Consistent with this recommendation, Penn and its peers should be forthcoming about sharing data by publishing it in a prospectus or on the web.  More and more, applicants request this type of information, and it can only assist strong programs with recruiting the best candidates. 

Recruiting a Diverse Student Body

At the institutional level, the Fontaine Fellowship program has been the focus of efforts to increase enrollment of students from groups historically under-represented in academia.  The fellowships, awarded to American students, provide a stipend, tuition and fees, and health insurance, for at least four years. The requirement that programs match the Fontaine funding leverages the available funds and reinforces the host program's stake in a student’s success. In the past decade, the percentage of students from under-represented groups has grown from five to seven percent of the domestic student body. 

Recruitment of a diverse student body remains an ongoing challenge at Penn as it does elsewhere. Programs with a critical mass of underrepresented students find it easier to recruit than do others with few or no students or faculty of color. Some graduate programs and schools invest more energy and resources in outreach than others. Federally funded training grants require documentation of successful minority student recruitment in order to be renewed; consequently, Biomedical Graduate Studies has a vigorous outreach effort, including a summer program and a staff person devoted to minority student recruitment and, as a result, has a relatively high percentage of minority students. Nonetheless, it sometimes loses students to competing institutions that offer “signing bonuses” (e.g., $6,000 plus) and higher stipends. 

Most outreach efforts are undertaken at the school level rather than at the program level.  Current outreach efforts undertaken by the schools and Provost’s Office  include: use of ETS’s “Minority Locator Service”; participation in consortia (e.g., Leadership Alliance, Institute for Recruitment of Teachers, National Name Exchange, National Physical Sciences Consortium; Project 1000); attendance at GRE Fairs, the California Minorities Forum, Society for the Advancement of Chicanos and Native Americans in Science, MARC/MBRS conferences, McNair Conferences; visits to minority-serving institutions; and summer internship programs.  

II.  Post-degree Placement and Alumni Tracking

Preparation for the Job Market

Graduate Groups pursue a wide range of strategies to prepare their students for the job market.  There are similarities across groups as well as striking differences, depending on the aims of the programs.  The majority of our Graduate Groups state that they are training students primarily for academic careers, but several groups in the humanities (e.g., History of Art) and professional schools (e.g., Engineering, Social Work) acknowledge that other institutions and firms, rather than universities, employ a large percentage of their graduates.  

Differences in job preparation also exist between programs that focus on training students for careers in research and those that focus on training for careers in practice and teaching.  Programs focused on academic jobs typically employ a range of features designed to increase their students’ research capabilities as well as their visibility in crowded markets.  Most groups (including ones in which graduates go first to post-doctoral programs) stress the importance of individualized counseling with mentors, both for improving the quality of students’ research and for providing them with contacts for job leads. Procurement of a post-doctoral opportunity relies heavily on the informal connections of the student’s mentor.  When a post-doctoral is the next step after the Penn Ph.D., most programs do little to help the student prepare for the academic job market, since a standing faculty appointment may still be two or three years away.  

 Many Graduate Groups have students practice giving job talks to their departments.  Some groups conduct mock interviews to prepare students for the types of questions they will likely encounter.  Some set aside funding for students to attend conferences to present work and meet potential employers.  Several groups noted the importance of simple devices, like bulletin boards, to circulate information about job opportunities to their students.  Some groups highlighted their teaching requirements as another way in which graduates are prepared for the job market; still others raised concerns that teaching requirements take time away from research and may actually lower the quality of research training and preparation for the career.  

Graduates who pursue careers outside of academe seem to find positions without difficulty, sometimes making use of mentors’ networks.  A small number of groups acknowledge that they do not provide any placement assistance at all.  Their students may make use of the resources at Career Services.  

Career Services provides an important resource for graduate students contemplating the next stage in their careers, and graduate programs should consider integrating their career placement activities with those offered by Career Services.  At present, Career Services offers such services as individual advising and help with preparation of C.V.s, cover letters and statements of teaching philosophy.  The Academic Job Search Handbook, now in its third edition, was written by Career Services counselors with extensive feedback from a faculty advisory committee.  One of the best-selling publications of the University of Pennsylvania Press, it provides an extensive step-by-step discussion of what students can do to prepare for and to participate in the academic job market.  Besides subsidizing copies of the book for Penn doctoral students, Career Services also organizes an extensive range of programs and workshops led by faculty, including "Academic Career Conferences” and "Faculty Conversations on the Academic Job Search and Academic Life," which offer students and faculty a chance to discuss such topics as dual career job hunts, salary negotiation, and maintaining relationships with one's advisor. Students may arrange to do practice interviews which are videotaped.  Career Services’ library resources include many publications on academic careers including The Chronicle of Higher Education, the Grant Advisor, and Black Issues in Higher Education.  The Office has developed an extensive collection of materials on funding.  Career Services offers a Credentials Service; many students, especially those in the humanities, rely on the Credentials Service to keep letters of recommendation on file for use in job and funding applications. Many of Career Services resources are available to through their webpage, www.upenn.edu/careerservices. Career Services also maintains several online graduate student distribution lists which are used to announce programs and workshops and job listings.  

Placement and Career Tracking

All doctoral degree recipients are required to submit the Survey of Earned Doctorates which records the student’s name, institution, dissertation title, field, department and school within the University.   It has a section on post graduation plans with such questions as: (1) How definite are your immediate plans? (2) Name the organization and geographic location where you will work or study (or what state you intend to live in if definite plans have not been made); (3) What best describes your immediate plans (postdoctorate, employment, military service); (4) Type of employer (government, industry, college/University, nonprofit, etc.); and (5) What will primary and secondary work activities be (research, teaching, administration, professional services to individuals, other).  The completed forms are submitted to NSF and the institutional data are available the following year.
Graduating Ph.D. students are also asked to complete Penn’s Survey of Ph.D. Degree Recipient’ Opinion.  This survey is anonymous; the data is collected by the Provost’s Office and provided in aggregate format to Deans and individual Graduate Group chairs in order to provide feedback on a wide range of issues, from satisfaction with coursework, exams, and advising, to financial support and placement plans. The response rate is high (more than 90% in five of the past seven years) but because the survey is anonymous, it cannot be used to track individuals’ placement.  Career Services also sends a survey to Ph.D.s approximately one month after the degree is conferred to gather specific employment information, as well as salary data, which can be shared in the aggregate with current and future students. The response rate for these surveys rarely exceeds 30%.  While useful for the purposes for which they were developed, none of these surveys provides more than a snapshot of career plans at the point of graduation.  

The University’s Office of Alumni Relations and Development also maintains a database on all Penn alumni (IDB).  This integrated database is populated from data gathered by periodic alumni censuses, Development Office research (especially for those who are judged to be potential donors), and direct contact with the alumni/ae (email, reunions, etc.).  The data is incomplete, however, and could not reliably be used to track Ph.D. recipients.

Because placement is such an important indicator of program quality, in 2001 the School of Arts and Sciences committed the resources necessary to track the careers of all Ph.D.s who had graduated in the previous decade.  A web-based software program, Career Tracker, was developed in-house and School of Arts and Sciences Graduate Groups were required to undertake longitudinal tracking of their alumni for the previous decade.  In 2002, the Provost’s Office extended that mandate to all Ph.D. granting schools.  The effort, which is still in progress, is a welcome development.  In addition to providing key information for program assessment, it can be used for cross-departmental and cross-school comparisons.  The data will be useful in preparing for the upcoming ranking by the National Research Council.  Career Tracker can also be mined for planning marketing and outreach efforts.  Finally, it could potentially be used in development efforts.  

The subcommittee strongly endorses the alumni tracking project for the reasons mentioned above, as long as the privacy of alumni data is strictly maintained.   While best managed at the school level, the work is labor intensive.  Plans and resources for maintaining the database must be made.  Among other considerations, there needs to be an efficient way for faculty to communicate information about the career advancement of former students. 

Recommendations

Admissions and Recruitment

1. Financial and administrative resources should be earmarked for graduate programs for promotional materials and recruitment visits.  Provision of resources should come with the stipulation that schools and programs undertake comprehensive collection and monitoring of recruitment and admissions data in order to ensure the quality of admitted students and continued competitiveness of individual Graduate Groups.

2. Financial issues dictate to some extent the quality of the students who can be recruited and impact their success once they matriculate. Our stipends must be adequate for our graduate programs to compete effectively with their peers for the best applicants. 

3. Each school should identify an individual responsible for minority student outreach to (1) guide students to resources about admissions into the University (i.e., develop information and web pages); (2) discuss the context and environment at Penn; and (3) help create a receptive environment at Penn for recruitment and retention.  

4. The operation of the Fontaine Fellowship program should be examined to ensure that the funds continue to be used optimally to support strategic institutional goals.

Placement

5. Development and maintenance of a centrally-supported, longitudinal database on alumni placement should be an institutional priority.  The alumni tracking system should be evaluated periodically, both to see if the instrument developed for this purpose is working well, and, more importantly, to assess how the data is being used.

The Subcommittee Report on Performance Measures and Quality Review of Graduate Groups
Background

The 1989 Report of the Planning Committee on Ph.D. Education states:

To ensure that Graduate Groups are of the highest quality, the committee recommends that each Graduate Group formally review all aspects of its program during the next three academic years.   The review should involve participation by faculty, students, and alumni.  The result should be a report on the health of the program and a five‑year plan for addressing the problems and deficiencies identified.  The report should be addressed to the Dean of the school responsible for the Graduate Group.


In addition, the Ph.D. program in each Graduate Group should be reviewed at least once every five to seven years by a committee consisting of scholars from outside the program, including participants from outside the University.  The review may occur as part of a regular departmental review, but nevertheless should specifically address all aspects of the functioning of the Graduate Group, such as: the effectiveness of the group’s leadership and organization; faculty participation and commitment to Ph.D. education; the quality of Ph.D. education offered; the effectiveness of student recruiting efforts and the quality of the students enrolled in the program; faculty/student relationships; graduate placement; alumni views of the program; and other issues of obvious importance.  The results of the review should be presented as a frank report to the Dean of the school responsible for the program, who then should present them, in appropriate versions, to the faculty and students in the Graduate Group.  The Deans and the Provost should ensure that these reviews are carried out.

In 1995, the Vice Provost for Graduate Education and Graduate Council of the Faculties commenced a program for regular reviews of Graduate Groups.  Where Graduate Groups were already periodically reviewed as part of a school-based Departmental review process, the Vice Provost would appoint a member of the Graduate Council to serve on the review committee.  In the absence of a school-based review, three members of the Graduate Council would be appointed to review the graduate program.  The announcement of the policy stated that:

 

The purpose of the review by Graduate Council is to provide information on the procedures being employed to recruit, admit, educate and supervise graduate students in the program and on the efforts and consequences of placement efforts when students complete the program.  The Council reviews will not attempt to evaluate the intellectual or scholarly quality of the faculty or to rate the program relative to similar programs at other Universities.  The review committee will examine records on admissions, matriculation, financial support, advising and placement of students, will review the rules and customs by which the Graduate Group operates (including the appointment of faculty to the Graduate Group) and will meet formally with faculty and students enrolled in the Graduate Group.  The review committee will prepare a summary report for Graduate Council.

The Graduate Council of the Faculties has an institutional protocol for graduate group reviews, as do the schools of Arts & Sciences, Wharton and Biomedical Graduate Studies.  Relatively little explicit information regarding performance is demanded in the Graduate Council of the Faculties’ Graduate Group Review Protocol.  

Since 1995, forty-two Graduate Groups have been reviewed under this policy, most in conjunction with the departments with which they are isomorphic. Free-standing Graduate Groups have tended to be appended to a cognate Department, e.g., Art and Archaeology of the Mediterranean World with History of Art, and Demography with Sociology.  Five more Graduate Groups are scheduled for review during the 2003-04 academic year, leaving fifteen that have not been reviewed at all.  

In the course of the self-study, the subcommittee surveyed the Graduate Group chairs to learn their opinions of the value of the mandated periodic reviews. Less than half of them indicated any familiarity with the policy. 

Difficulties in Measurement

Measuring the quality of Graduate Groups is inherently difficult, for several reasons.  

· Not all Graduate Groups perceive their missions in the same terms, i.e. what is the definition of a successful product of a graduate program?  For example, in some fields a graduate must enter academics in order to be considered successful.  In others, a career in industry is regarded as a standard of success.  Of those Groups whose graduates primarily enter academia, some view teaching at a liberal arts college as an acceptable outcome, whereas others view research institutions as the only appropriate venues where their graduates may pursue careers.

Among those who place some of their graduates outside academia, there is great variation among potential employers.  These range from alumni of the Ph.D. program in Chemistry who work in chemical and pharmaceutical companies to alumni of the Ph.D. program in the History of Art who work as curators in museums.

· Comparative standards that make sense for administrators–i.e., among Graduate Groups, within the University (within schools, in particular)–may not suit faculty members, whose interests are discipline-specific.  For example, there is no general agreement among disciplines as to what constitutes the best measure of scholarly productivity.  In some disciplines, number of articles published in refereed journals is considered a good measure.  In others, the general standard is the publication of books.  And in disciplines where a considerable number of alumni work at teaching colleges, the importance of counting numbers of items published as a measure of success is not at all clear.

· Opinions differ as to whether a Graduate Group should be measured on “absolute results” or “value added,” i.e., is the performance of Graduate Groups best measured in terms of what was created given existing inputs, or in terms of the ultimate “success” (however defined) of their alumni?  Besides the statistical profiles of entering students (such as GRE scores), inputs also include how many fellowships each department has within its power to grant and how large those fellowships are, as well as how many faculty members are available in a given department to mentor graduate students.


Keeping these difficulties in mind, it is still possible to define certain measures that will help assess the quality of a Graduate Group.

Process Measures

Mean Time to Degree is a standard measure of performance, and is reasonably easy to calculate, with certain provisos.  (The Median Time to Degree, i.e., the length of time until half of all cohort members graduate, is in some instances more difficult to measure since graduation rates within cohorts do not attain 50% for many years; and if the calculation is restricted to only those who graduate, then the problem of defining the population of those who will eventually graduate also arises with real force).   

Using data provided by Penn’s office of Institutional Research and Analysis, all entering students from 1990 through 2000 were followed year by year, through the Fall of 2002, to determine if (a) they had graduated or (b) were still enrolled.  Students who had not graduated and were not enrolled constitute (c) attrition.  Enrollment status was based on payment of tuition.

 
The cohort of 1990 can be observed for twelve full years.  For the School of Arts and Sciences, 17% of entrants had graduated within five years, 41% within seven years, and 56% within twelve years of entry (Table 1a).  Similar readings can be given to other cohorts, which are successively truncated.  For example, the cohort that entered in Fall 1994 can be followed through eight years, the cohort that entered in Fall 1996 through six years, and so on.  Both the timing and ultimate level of graduation (around 55%) appear 
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Table 1a.  Cumulative Graduation Percentages by Cohort, Entering Cohorts of 1990-2000:  Arts and Sciences Graduate Groups



to have been very stable over time in the School of Arts and Sciences, even as the number of entering students has declined.  This is made clear in Figure 1, a graphical representation of Table 1a.  The cohort of 1993, which lagged in rates of completion after six years, seems to have caught up with rates of graduation after nine years; at that point, it is virtually identical (50-51%) to those in the three preceding cohorts.  The cohort of 1996 is indicated by a wider line, to attract attention to the fact that, after five and six years, it has higher graduation rates than the usual pattern.  Table 1a.  reveals that this cohort is much smaller than any of the other cohorts.


Other schools show more variability from cohort to cohort in these cumulative graduation rates, which is to be expected given their smaller sizes.  To affect a comparison across the five tables, we have calculated (unweighted) averages of cumulative graduation rates across cohorts within schools, and plotted them in Figure 2.  Cumulative graduation rates should increase monotonically over time within cohorts, but these are plots of synthetic cohorts, in which the number of cohorts represented declines with years since entry.  Thus the cumulative percentage graduated after eleven years is based on the experience of the cohorts entering in 1990 and 1991 only, while the cumulative percentage graduated after six years pools the experience of these cohorts plus the cohorts of 1992 through 1996.  This explains how it is, for example, that the cumulative graduation rate for three of the five schools peaks somewhat prior to the twelfth year.

Figure 2 serves to highlight differences among schools in both the pace of graduation and the ultimate number of entrants who graduate.  The characteristic path of SAS, first seen in Figure 1, is mimicked for the most part by GSE.  SEAS tends to have 
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substantially more graduates through the fifth to seventh years, but eventually graduates no more entrants than SAS or GSE.  Biomedical Graduate Studies (BGS) resembles SAS through the fifth year, but then improves so that 60% of entrants have finished by the end of the seventh year, and perhaps 80% eventually.  No other school is close.  Wharton is next best, graduating 60% of its entrants, virtually all by the end of the eighth year.


Differences between schools are paralleled by differences within schools, and it is a defect of Figure 2 that what may well be differences in disciplines appear as differences between schools.  Thus the graduation trajectory for Biology (within SAS) is not so different from that of BGS, or Economics (also within SAS) from Wharton.


One useful way of synthesizing the data is to ask how long a student who enters a given Graduate Group is likely to remain in that Graduate Group, or Expected Years in Program on Entry.  This takes into account, simultaneously, the two sources of decrement (graduation and attrition).  There is great variability across Graduate Groups and, as will be seen, the correspondence with the more familiar concept of Mean Time to Degree is incomplete.  From an administrative, planning, and budgetary standpoint, Expected Years in Program on Entry is intrinsically important.  If Graduate Group A has an Expected Years in Program on Entry that is 50% higher than that of Graduate Group B, then the incoming class of Graduate Group A will have to be 2/3(=1/1.5) the size of the incoming class of Graduate Group B for the two programs to remain the same size (as measured by number of students enrolled at any time).


For any given cohort, the number of years spent in the program is simply the average time spent in school by each student who entered.  Many students have not left school after eight, ten, or even twelve years of enrollment.  Thus, calculating Expected Years in Program on Entry by cohort is of little utility, since the data will inevitably pertain to a cohort (or cohorts) that were admitted in the distant past.  The alternative is to pool information across cohorts, including the most recent, in the form of a Synthetic Cohort.  Then standard life table methods can be applied to calculate Expected Years in Program on Entry.  Figure 3 illustrates the idea and calculations for the Graduate Group in Economics.


These calculations demand a great deal of data and the question arises as to whether this same index might not be calculated at much less effort.  If the rates at which students exit a program do not change much over time (a close approximation to reality) and the number of students who enter a program does not change much from year to year (a stronger assumption), then the Expected Years in Program on Entry will equal the size of the program divided by the (average) size of the entering class.  These are data that are readily available within Graduate Groups and to relevant administrators.  As Figure 4 shows, based on data for the Graduate Groups in the School of Arts and Sciences, the correspondence is quite good between the complex measure (Synthetic Cohort) and the more “rough and ready” calculation, here labeled Stationary Population for the theory from which the measure derives.  The ordering of these much-dispersed Graduate Groups would not change in any appreciable manner, save for Biology and Geology.  This is a useful measure of process that contains information not evident in the more traditionally used measure of Mean Time to Degree.


What is the relationship between time to degree, the most readily available measure of student duration in a program, and the measures of expected duration in the program at the time of entry?  There should obviously be some relationship, perhaps a 
Figure 3.  Illustration of the computation of Expected Years in Program on Entry from the perspective of a Synthetic cohort.  
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The data are for the Graduate Group in Economics.  Each column is a cohort of graduate students, by the year of their entry, from 1990 to 2000.  The rows are Year since Entry.  For example, for the cohort that entered in Fall 1991, there were 18 students enrolled in Fall 1994, the third Year since Entry.  The 1px column is the ratio of the total number of students in the xth year from entry to the total number of students in the (x-1)th year from entry.  The denominator includes only cohorts where we can observe how many students were enrolled in the (x-1)th year.  Thus, for example, 1p7 is (7+2+3+2+3+4)/(10+3+4+3+7+6), i.e., do not include in the denominator the 1 student from the cohort of 1996 who was in his Sixth Year since Entry, since we do not know whether he or she were still enrolled in his or her Seventh year.  Summing across the first row yields l0, the total number of students enrolled.  Applying the successive survival rates–the 1px values–creates the Synthetic cohort.  Thus  253=2750.920, 199.0=2530.787, and so on.  Cumulating lx values from the bottom (and assuming, incorrectly, that no one stays in school after their Twelfth year) yields Tx, or the person-years to be spent in school at year x and above.  Division of Tx by lx yields ex, or Expected Years in Program at Time x.  For x=0, i.e., at entry, students in the Graduate Group in Economics could expect to spend 4.8 years in the program.
Figure 4.  The correspondence between two measures of Expected Years in Program on Entry.  Synthetic Cohort derives from the application of life table methods for the calculation of “life expectancy” to a synthetic cohort created from the eleven cohorts entering Fall 1990 through Fall 2000, and observed through Fall 2003.  Stationary population is calculated from the ratio of the number of students enrolled in Fall 2000 (among students who entered between 1990 and 2000) and the mean entering size of cohorts between 1990 and 2000; it assumes (as an approximation) that rates of entry and exit are unchanging over this period, and that the size of programs is not changing.  The correlation between these two measures is +0.90.  The red line is the predicted value for the Synthetic cohort from the linear regression on Stationary Population.  The green line indicates the equivalence of the two measures.
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strong one, since the retention experience of students who finish their degrees contributes a great deal of information to the expected duration measures.  On the other hand, Graduate Groups differ from one another a great deal in the extent of attrition that they experience prior to conferring degrees; and the temporal reference is as different as between data on time to degree and data used for calculating expected duration in the program.   Expected duration is based on the experience through 2002 of cohorts entering in 1990 through 2000.  Time to degree is calculated for graduation classes of 1990 through 2002, many of whom are from cohorts that entered prior to 1990.


Figure 4 plots these data for Graduate Groups in the School of Arts and Sciences.  Expected Years in Program on Entry is the simple average of the two alternative measures of duration in a Graduate Group that were discussed above (Synthetic Cohorts and Stationary Population).  These two measures are correlated, respectively, +0.72 and +0.58 with Mean Time to Degree.  The average of the two is correlated +0.67 with Mean Time to Degree, and the actual relationship is slightly non-linear, as indicated by the curve in Figure 5.  The distance that a Graduate Group lies above (or below) this curve is the extent to which time to degree under- (or over-) predicts the length of time that an incoming student is in the program.  (This is under- or over-prediction net of the overall tendency of Expected Years to lag Mean Time to Degree.)  Thus History, English, Sociology, History and Sociology of Science, Asian and Middle Eastern Studies, and even Anthropology have expectations of time spent in program that are substantially in excess of what might be inferred on the basis of the traditional measure of time to degree.  Conversely, even the comparatively low number of years required for a degree in Mathematics, Music, Physics and Astronomy, and 
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Figure 5.  Expected Years in Program on Entry as a function of Mean Time to Degree.  Expected Years in Program on Entry is the arithmetic average of the two measures from the preceding figure.  Points (with labels) indicate observations.  Line (in red) is the prediction of Expected Years in Program on Entry from a Box-Cox regression on Mean Time to Degree.
(especially) Romance Languages under-estimate the comparatively short duration of stay of the average incoming student to these programs.  (Another below-the-line outlier, Art and Architecture of the Mediterranean World, is very small and the large discrepancy is of less moment.)

Note that the data on Mean Time to Degree do not account for whether or not the student was credited with any transfer credits.  These tabulations were made on an institutional database for Ph.D. graduates that recorded their date of entry (from whence time to degree was calculated) but did not record whether or not the student entered the University of Pennsylvania with a master’s degree.  The transfer credit measure is a loose proxy for “entering with a master’s degree” and a direct measure of the minimization of coursework taken at Penn.  There are disciplinary differences in the percentage of students receiving transfer credits: over half in the social sciences, but only a quarter in the natural sciences, with the humanities in between.  The effect of transfer credits is to shorten time to degree by half a year for the social and natural sciences and two-tenths of a year for the humanities.  The fact that there is no overall differential is a function of the relative percentage of students with transfer credits within the disciplinary sub-groups (Simpson’s Paradox).  To the extent that having a transfer credit is an over-estimate of entering with a master’s degree, then the effect of a master’s degree is likely somewhat more than the five-tenths (social and natural sciences) or two-tenths (humanities) of a year as estimated here. 
Outcome Measures

The quality of the Ph.D.s produced by Graduate Groups at Penn is the ultimate indicator of performance.  From one perspective, this should be measured by the subsequent output of our graduates, i.e. their scholarly and research activity.  This works well in the health sciences, which must routinely track and report on such productivity as part of the renewal of their federally funded graduate training grants.  It is also practical for those fields where scholarly output is defined as journal articles, which can now be rapidly tabulated by Web-based programs that track citations.  But as the universe expands to include individuals doing proprietary scientific research for corporations, or museum curating, or teaching the humanities at liberal arts colleges, the prospects for a unified, detailed measure of subsequent productivity dim.

To a good approximation, however, the job placements of our graduates are an index to their and, by implication, their doctoral institution’s, success.  A few Graduate Groups do keep comprehensive records on where all of their graduates are, but most do not.  The Committee felt that a comprehensive assessment of the performance of Graduate Groups required a more systematic survey of their respective placement records, and so temporarily took over responsibility for a data-gathering operation that had begun in the School of Arts and Sciences, in which the current placements and/or the post-degree job histories of all SAS Ph.D.s for the years 1990-2002 were being entered into a centralized database.    As a result, we now have a solid base from which to move the keeping of SAS records of graduate placement forward.


The 2,422 students in  6 were tracked via the Placement Survey, which drew upon the resources of the individual Graduate Groups to learn where their graduates are, and to classify them among the various outcomes.  An attempt to synthesize the outcomes appears as Figure 6: each row is a Graduate Group, with percentages across the various categories summing to 100%.
	Table 6, Current Position (Clrca 2002) of Ph.D.s Granted 1990-2002, by Graduate Group
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Tenure-
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	Ph.D.s
	Research Universities
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Research
	Don't
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	Group
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	AAMW
	20
	5%
	0%
	15%
	15%
	0%
	0%
	5%
	5%
	0%
	10%
	0%
	0%
	10%
	15%
	0%
	15%
	5%

	AMCV
	52
	2%
	0%
	0%
	25%
	8%
	0%
	0%
	0%
	0%
	2%
	2%
	6%
	6%
	15%
	2%
	12%
	21%

	AMES
	62
	24%
	2%
	10%
	19%
	0%
	2%
	2%
	3%
	10%
	2%
	8%
	5%
	2%
	2%
	0%
	10%
	2%

	ANCH
	23
	22%
	4%
	35%
	4%
	0%
	0%
	4%
	4%
	0%
	0%
	4%
	0%
	4%
	4%
	9%
	4%
	0%

	ARTH
	63
	19%
	0%
	8%
	21%
	2%
	3%
	3%
	0%
	3%
	2%
	5%
	0%
	0%
	14%
	5%
	10%
	6%

	CLST
	23
	30%
	4%
	22%
	22%
	0%
	0%
	0%
	0%
	0%
	0%
	4%
	0%
	0%
	9%
	0%
	9%
	0%

	COML
	48
	27%
	8%
	13%
	13%
	0%
	4%
	2%
	4%
	0%
	4%
	0%
	0%
	0%
	8%
	2%
	13%
	2%

	ENGL
	134
	31%
	1%
	19%
	17%
	5%
	1%
	0%
	1%
	2%
	0%
	4%
	3%
	1%
	6%
	1%
	4%
	4%

	FOLK
	119
	12%
	2%
	5%
	20%
	1%
	1%
	1%
	3%
	0%
	0%
	8%
	5%
	8%
	11%
	2%
	8%
	15%

	GRMN
	27
	7%
	0%
	22%
	26%
	0%
	0%
	0%
	0%
	0%
	0%
	11%
	7%
	4%
	11%
	7%
	4%
	0%

	HIST
	119
	30%
	5%
	26%
	7%
	3%
	2%
	0%
	1%
	2%
	2%
	2%
	3%
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	6%
	7%
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	LING
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	0%
	10%
	8%
	3%
	11%
	2%
	13%
	2%
	7%
	5%
	8%
	2%
	0%
	2%
	2%
	5%

	MUSC
	62
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	21%
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	0%
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	2%
	0%
	5%
	0%
	2%
	5%

	RELS
	24
	13%
	0%
	38%
	8%
	4%
	0%
	0%
	0%
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	0%
	0%
	13%
	4%
	8%
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	130
	23%
	12%
	27%
	21%
	1%
	2%
	0%
	1%
	2%
	0%
	3%
	2%
	0%
	6%
	0%
	2%
	1%

	RUSS
	12
	0%
	0%
	0%
	17%
	25%
	0%
	0%
	0%
	0%
	0%
	8%
	0%
	0%
	0%
	0%
	17%
	33%
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	3
	33%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
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	33%
	0%
	33%
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	0%
	0%
	0%
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	1023
	22%
	4%
	17%
	16%
	2%
	2%
	1%
	3%
	2%
	2%
	4%
	3%
	2%
	8%
	3%
	6%
	6%

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	BIOL
	97
	8%
	5%
	10%
	2%
	2%
	2%
	0%
	3%
	3%
	16%
	7%
	15%
	3%
	13%
	1%
	0%
	7%

	CHEM
	299
	4%
	1%
	4%
	1%
	9%
	0%
	0%
	0%
	2%
	16%
	2%
	47%
	3%
	1%
	1%
	2%
	5%

	ENVS
	22
	18%
	0%
	5%
	0%
	0%
	0%
	0%
	5%
	0%
	0%
	18%
	14%
	9%
	14%
	9%
	0%
	9%

	MATH
	73
	25%
	5%
	12%
	4%
	0%
	5%
	1%
	3%
	3%
	8%
	0%
	27%
	1%
	0%
	0%
	3%
	1%

	PHAS
	189
	5%
	1%
	4%
	1%
	3%
	1%
	1%
	2%
	3%
	26%
	5%
	21%
	10%
	2%
	1%
	5%
	11%

	PSYC
	85
	11%
	2%
	9%
	5%
	8%
	2%
	0%
	1%
	2%
	21%
	5%
	7%
	2%
	7%
	2%
	12%
	1%

	NSCI
	765
	8%
	2%
	6%
	2%
	5%
	1%
	1%
	1%
	2%
	18%
	4%
	30%
	5%
	4%
	1%
	3%
	6%

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ANTH
	92
	15%
	7%
	10%
	14%
	10%
	3%
	2%
	2%
	2%
	0%
	11%
	4%
	2%
	7%
	0%
	4%
	7%

	CONF
	4
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	75%
	0%
	0%
	0%
	0%
	25%

	DEMG
	71
	17%
	3%
	0%
	3%
	7%
	0%
	0%
	6%
	4%
	4%
	3%
	13%
	20%
	14%
	0%
	3%
	4%

	ECON
	248
	23%
	0%
	4%
	2%
	0%
	8%
	1%
	10%
	2%
	2%
	4%
	24%
	14%
	1%
	0%
	1%
	2%

	HSSC
	46
	22%
	7%
	7%
	11%
	0%
	4%
	2%
	7%
	0%
	4%
	9%
	7%
	4%
	2%
	2%
	4%
	9%

	PSCI
	51
	10%
	4%
	16%
	12%
	4%
	2%
	0%
	10%
	4%
	4%
	0%
	12%
	6%
	2%
	2%
	8%
	6%

	RSCI
	55
	5%
	2%
	9%
	4%
	0%
	4%
	0%
	9%
	9%
	2%
	5%
	24%
	18%
	2%
	0%
	4%
	4%

	SOCI
	68
	21%
	4%
	18%
	9%
	1%
	0%
	0%
	3%
	1%
	10%
	3%
	12%
	6%
	4%
	4%
	1%
	1%

	SSCI
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	18%
	3%
	7%
	6%
	3%
	4%
	1%
	7%
	3%
	3%
	5%
	17%
	11%
	4%
	1%
	3%
	4%

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	TOTAL
	2423
	16%
	3%
	11%
	9%
	3%
	2%
	1%
	4%
	2%
	7%
	4%
	15%
	5%
	5%
	2%
	4%
	5%

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



The Career Tracker initiative for collection and longitudinal tracking of Ph.D. post-graduate placement has been extended to the other eight Ph.D.-granting schools.  

Recommendations

1. The Provost and/or his representatives should mandate the standard collection by schools of process measures of evaluation as defined here: (a) percentage of admittances in a given cohort who attain a degree; (b) synthetic cohort measures of time in school for those admitted; and (c) rates of attrition within cohorts (i.e., leaving without a degree).  Such data can be obtained largely from institutional records and does not need to rely on the participation of faculty, administrators and their staffs. 

2. The Provost and/or his representatives should mandate the continuous monitoring by schools of the placement records of their Ph.D.s.  This means current (in the ongoing sense) placement, not just first job.  We now have a good starting database and appropriate record-keeping software.  This database, however, is a wasting asset if the placements of the Ph.D.s who are in it are not updated, and new cohorts of graduates added.  
3. The University of Pennsylvania should share its internal evaluation experience with other Universities, with the express intent that this set of measurement operations serve as a potential template for other institutions that wish to engage in serious comparative projects.  When similar data are available from other universities, it will then be possible to evaluate performance in a manner that is most sought by the faculty, i.e., within disciplines across institutions.
The Subcommittee Report on Administrative and Financial Structuring of Graduate Education

I.
Structure of Graduate Education at Penn

Universities have a variety of structures for graduate education ranging from the very centralized (e.g., the Horace H. Rackham Graduate School of Graduate Studies at the University of Michigan), to the partially centralized (e.g., the four graduate divisions at the University of Chicago), to Penn’s very decentralized system, in which nine schools are home to sixty-four programs, mounted by faculty associations called “Graduate Groups.”  More than half the Ph.D.  programs are housed in the School of Arts and Sciences (34), followed by The Wharton School (10), Biomedical Graduate Studies (8), School of Engineering and Applied Science (6), School of Design (2), and one program each in the Graduate School of Education, School of Nursing, School of Social Work, and the Annenberg School for Communication.

Several of the schools with larger enrollments coordinate some aspects of graduate education, while leaving rules and procedures regarding academic matters to the individual Graduate Groups.  Biomedical Graduate Studies is such an example, providing central coordination of uniform admissions and financial aid policies across the eight groups, organizing graduate student orientation and an ethics course, and administrative and financial services. This system has the enthusiastic support of both faculty and graduate students.  The centralized nature of this system is well-matched to the centralized source of some of its common internal and external funding including training grants.  Other schools at Penn have a variety of ways of assisting Graduate Groups, but for the most part limit this to help in the administrative aspects of admissions and the allocation of centrally funded financial aid while leaving key decisions to the individual Graduate Groups.

Might Penn benefit from a more centralized approach to graduate education, either through a school of Graduate Studies, through an office of a Dean of Graduate Studies or some other overarching structure that would be responsible for graduate education across campus? The argument in favor of such a change is that it would help to focus increased attention on graduate education at Penn after a rather lengthy and successful focus on undergraduate education. Discussions with Graduate Group chairs from across campus, however, made it clear that there is little support for a change of this type.  The flexible nature of Graduate Groups and their relative autonomy seem to be a good match to the federal system of education at Penn, in which the individual schools are strong and responsible for their own budget.  There do not appear to be problems in graduate education at Penn whose solutions suggest a strongly centralized model of education, and the advantages in having a more centralized structure of graduate education does not outweigh the disadvantages engendered by such a system.  

There may be advantages for some Graduate Groups with similar interests or funding sources to consider closer collaboration or coordination in admissions, course offerings or seminars.  As examples, one might imagine increased interactions between Political Science and History; between Nursing and Sociology; among Engineering, Math, Statistics and Physics; among English, Comparative Literature, Romance Languages and German; Comparative Literature, Music, History of Art, and History; or among BGS, Biology and Bioengineering, to be useful.  In each case there is natural convergence of scholarly interests and some research interactions are in place.  Likewise, Graduate Groups might also be clustered for the purpose of periodic reviews. (See the Chapter on Performance Measures for further discussion of Graduate Group review.) 

Staffing for Graduate Education

The Deputy Provost chairs the Graduate Council of the Faculties, which has statutory responsibility for the quality of Ph.D. programs across the University.  Presently the Deputy Provost has a staff of one to assist with graduate education.  This position should be augmented with at least another professional-level position dedicated to graduate education.  

Students appreciate the considerable amount of work put forward by graduate staff assistants and the Graduate Group chairs in each program.  Graduate staff assistants were often mentioned as the first place where students go with any questions or problems, so they have become the “face” of the department in most cases for graduate students when it comes to administrative matters.  The work of the Graduate Group chairs and, perhaps to a lesser degree their assistants, is often not recognized.  It is only through their personal commitment to graduate education that they serve in this capacity.  Since there may be only a few suitable faculty in some Graduate Groups to take on the role of Graduate Group chair, the system is not very robust.  Graduate Groups should plan for leadership succession and departments should consider the incentives they provide to recruit and retain the very best Graduate Group chairs and graduate staff assistants.

II. 
Financial Structuring of Graduate Education
One way to get a sense of the financial structuring of graduate education at Penn is to look at the school and University funding of graduate education during the past seven years, 1996 through 2002. The amount spent on stipends for the support of graduate students varies among schools and even among departments in accordance with the resources of the school and market forces.  Tuition is the same per course unit but may vary widely across schools, since the number of course units required per term and per year, and the total number of course units required for the Ph.D. at Penn is not uniform.  Health insurance is now covered for all fully-supported Penn graduate students and is anticipated to become a significantly increasing burden on both individual investigators and their research grants (for RAs) and school and departmental resources (for TAs), based on the experience of the past several years. 

Central financial support for graduate education is allocated to the schools in the form of University Fellowships and Fontaine Fellowships (used to promote recruitment of a diverse student body).  In addition, the Provost’s Research Tuition Match provides 50% tuition relief to research grants supporting graduate students. Central funding is also provided to match the tuition shortfall on NSF Graduate Fellowships received by Penn students.  The source of much of the University funding provided by the Provost for graduate support comes from the 20% tuition tax on graduate and undergraduate course units.


Although there are differences among schools, the average annual growth in institutional support for Ph.D. students between 1996 and 2003 was 7.3%.  Much of the additional spending went to fund tuition increases and health insurance.  The relatively small increase in University stipends is of concern, because these fellowships are the critical component of recruitment for the very best graduate students. It is crucial that this component of graduate education not be left behind.
Review of both national and Penn data reveals the important role of research grants in funding Ph.D. students in the physical sciences/math, engineering and the life sciences, and its rather minor role in the social sciences and humanities.  This leads to some of the very different funding models and differing experiences of graduate students across Penn’s campus (see Figures 2 and 3).
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Fig.2. Primary sources of financial support for U.S. doctorate recipients by field of study in 2000.  [Data taken from Doctorate Recipients from United States Universities:  Summary Report 2000.]
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Fig.3. Primary sources of financial support for Penn doctoral recipients by field of study in 2000.  [Data provided by Penn central administration.]           

A Campaign for Graduate Education


Penn must focus its attention on graduate education and its needs in the next decade in the same way that it has focused on undergraduate needs during the past decade.  Penn should embark on a concerted campaign to fund graduate education, particularly to enhance graduate fellowship packages in the first years of Ph.D. education.  This is consistent with the University’s new strategic plan, “Building on Excellence”.  As an examples of what can be done, Stanford recently completed a multi-million dollar campaign for Ph.D. students in science, social science and engineering and now uses this money to support the first three years of approximately 300 of its Ph.D. students in these areas, thus reducing the strong dependence of these groups on the variations of federal funding.  In short, they use these funds to attract the very best faculty and students. 

Continue to Lower Barriers to Interdisciplinary Work


A common theme among faculty and administrators at Penn, as well as a strong strain running through the recently released strategic plan, is Penn’s suitability and strong encouragement for interdisciplinary work.  Given its history, the open mindset of the faculty, the mix of graduate and professional schools, the compactness of Penn’s campus, and the natural flexibility afforded by the Graduate Group structure, this is a key advantage that can be leveraged when recruiting students and faculty and in competing for research resources.  However, when talking with both faculty and graduate students about the intellectual life and research at Penn, the issue of barriers to interdisciplinary work invariably enters the conversation.  This may be code for talking about Responsibility Centered Management (RCM) or, in the case of students, simply indicate the frustrations they sometimes encounter when trying to cross traditional boundaries.


There are reports from some students that they either feel gentle pressure not to take courses outside of their program or school, or that the administrative barriers to take such courses are high, or that they are forbidden to take such courses.  Data across schools indicate that graduate students take few courses outside of their own school.  The schools with the largest outflow of course units (listed as a percentage of total course units taken) at the graduate level are Annenberg with 15.5%, Engineering with 12.9% and Nursing with 10.4% for the 2001-2002 academic year.  Most of the other schools had from less than 1% to approximately 7% of their student course units being taken outside the school.  It is not clear from these data whether changes in RCM would lead to increased cross-disciplinary, or cross-school graduate enrollments. To lower the financial impact of students taking courses outside their schools, the redistribution of graduate student tuition will be changed starting in the 2003-2004 academic year.  Rather than all tuition being credited to the school mounting the course, the new algorithm will credit 25% of graduate tuition to the home school of the student. This is a welcome change and it is important that students receive the message quickly that there are no financial barriers preventing them from taking the courses necessary for their graduate study, regardless of the department that offers these courses.  

Finding Effective and Creative Ways to Fund Ph.D. Students

As noted before, Graduate Groups vary enormously across Penn and this is no less true for their type and source of funding, operating procedures, and their challenges. For those groups that depend heavily on external federal grants (e.g., SEAS, BGS, physical and life sciences, Nursing and parts of Psychology), there are often flexible methods for funding students, mixing University and external support, spreading of tuition over several years, and other means that may be optimal for a given set of external funding sources.  This may be difficult to do with smaller groups, but for larger groups with relatively homogeneous funding, this can be advantageous.  For example, within the past several years BGS has changed its tuition structure to match more closely the structure of their major funding source, NIH.  The result has been a savings to faculty who support Ph.D. students, relief to faculty during the first year when students are typically less involved with research, and a spreading of tuition more evenly over a five-year period, smoothing the year-to-year impact of students on research grants.  This has worked in part because BGS has a relatively centralized financial structure, depends heavily on a single source of funding (NIH), and expects their Ph.D. students to finish within five or at most six years.  SEAS likewise uses a model that appears to match their support of graduate students to the requirements of their grant sponsors and spreads tuition out evenly over four to five years while providing some relief to faculty during the first year when students are typically taking courses and not contributing directly to research grants.  It works for many of the same reasons that the system in BGS works.  Other schools or Graduate Groups should consider the benefits of parts of this model with appropriate modifications, or use their own model that more closely matches the support of students to their funding sources.  In other cases, a rather different approach may be required.  For some departments in the humanities and social sciences, it may make sense to reduce the number of course units required for the Ph.D. and to make this requirement more consistent with the coursework students typically take.  Graduate Groups and schools should re-examine the way they fund Ph.D. students and their course unit requirements to ensure the most effective means of support based upon their mixture of external and internal funds.  

Examining New Models for Charging Graduate Tuition and Requiring Course Units

For years graduate tuition at Penn and many other Universities has been closely linked to the undergraduate model of charging tuition.  However, it is clear that graduate education is incredibly diverse as one crosses disciplines, even within schools.  Some Ph.D.s require extensive laboratory experience and collaboration, while other work requires long periods of travel away from Penn, while still other research is intensely solitary or perhaps an interaction almost solely between student and mentor.  While considering different models for charging Ph.D. tuition, the committee investigated Penn’s own diversity and the tuition models of the Ivy-plus peers. A restructuring of Penn’s Ph.D. course unit requirement and tuition charges has a number of ramifications and involves a sometimes delicate and complex interaction of academics, recruiting, budgets and federal funding requirements, but may well be worth the effort. It is very likely that a one-size-fits-all approach is not appropriate here.  However, the challenge will be to balance a diversity of tuition plans and course requirements with the need to have a seamless interface for cross-departmental and cross-school research and teaching.

Recommendations: 

Administrative Structure

1. The present flexible Graduate Group structure should be retained.  Further consideration should be given to ways in which Graduate Groups with common interests might work together to enhance these interests.

2. Additional staff for graduate education is warranted to assist the Deputy Provost.

3. Lower administrative and academic barriers, where they exist, for students who want to take courses related to their research across school or departmental boundaries.

4. Consider if the right incentives are in place to recruit excellent Graduate Group chairs and graduate assistants in each graduate program. 

Financial Structure

5. Support a focused campaign for graduate resources to support graduate fellowships. 

6. Increase the University Fellowship pool by 10% during the next two years (over the normal increases) to enhance first-year graduate student recruiting.

7. Encourage Graduate Groups that depend upon external grants to consider the most effective and creative methods of funding their graduate students. 

8. Continue to lower the barriers to interdisciplinary work (e.g., continue to move towards more equal tuition sharing between the home school of the student and the school that provides the teaching, and rationalize the funding of students who are supported between two or more schools). 
9. Examine new ways of charging tuition and requiring course units for Ph.D. education to best meet the needs of schools and their Graduate Groups.     
 

� EMBED ���


�





�Here “support” refers to the principal form of support self-reported in the national survey. DLJ


�The exact definition of “Fellowship” support as used in the Penn data has not been determined yet and appears to be high in these figures. DLJ
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Table 1a--SAS

		Table 1a.  Cumulative Graduation Percentages by Cohort, Entering Cohorts of 1990-2000:  Arts and Sciences Graduate Groups

																														Cumulative Percentage Graduated

				Number of Entering Students		Cumulative Percentage Graduated through the End Graduated through the End of the n-th Year Following Enrollment

		Cohort				First		Second		Third		Fourth		Fifth		Sixth		Seventh		Eighth		Ninth		Tenth		Eleventh		Twelfth

		1990		317		0		0		1		4		17		32		41		47		50		53		54		56		56

		1991		303		0		0		1		4		18		31		41		47		52		55		57				57

		1992		292		0		0		1		3		16		34		46		50		51		53						53

		1993		282		1		1		2		4		13		26		39		46		51								51

		1994		271		0		0		1		5		15		32		45		51										51

		1995		246		0		0		0		3		18		32														45

		1996		207		0		1		1		5		21		38														38

		1997		257		0		0		0		4		15																15

		1998		272		0		0		0		3																		3

		1999		256		0		0		0																				0

		2000		253		0		0																						0

				2956

						0.1		0.3		0.7		4.1		16.8		32.3		42.3		48.4		51.1		53.5		55.4		55.5

				4972

				405

				515

				5487		0.9061417897

				0.5387279023





Table 1b--SEAS 

		Table 1b.  Cumulative Graduation Percentages by Cohort, Entering Cohorts of 1990-2000:  SEAS Graduate Groups

																														Cumulative Percentage Graduated

				Number of Entering Students		Cumulative Percentage Graduated through the End Graduated through the End of the n-th Year Following Enrollment

		Cohort				First		Second		Third		Fourth		Fifth		Sixth		Seventh		Eighth		Ninth		Tenth		Eleventh		Twelfth

		1990		72		0		1		4		11		21		44		54		57		57		57		58		58		58

		1991		98		0		0		2		5		23		43		50		53		53		54		54				54

		1992		105		1		1		1		6		16		35		43		44		45		47						47

		1993		68		0		1		1		7		22		43		51		54		56								56

		1994		60		0		0		0		3		23		35		40		42										42

		1995		59		0		0		0		5		25		46		53												53

		1996		55		0		0		4		11		31		45														45

		1997		48		0		2		2		10		15																15

		1998		53		0		0		2		6																		6

		1999		69		0		0		1																				1

		2000		60		0		0																						0

				747

						0.1		0.5		1.8		7.2		22.1		41.6		48.5		50.0		52.7		52.6		56.2		58.3





Table 1c--BGS

		Table 1c.  Cumulative Graduation Percentages by Cohort, Entering Cohorts of 1990-2000:  BGS Graduate Groups

																														Cumulative Percentage Graduated

				Number of Entering Students		Cumulative Percentage Graduated through the End Graduated through the End of the n-th Year Following Enrollment

		Cohort				First		Second		Third		Fourth		Fifth		Sixth		Seventh		Eighth		Ninth		Tenth		Eleventh		Twelfth

		1990		39		0		0		0		3		21		51		69		74		74		74		74		74		74

		1991		50		0		0		0		0		12		46		68		80		86		88		88				88

		1992		44		0		0		0		5		18		52		68		77		77		77						77

		1993		57		0		0		2		4		14		35		51		54		60								54

		1994		59		0		0		2		3		17		41		59		71										71

		1995		50		0		0		0		4		10		34		50												50

		1996		24		0		0		0		0		13		42														42

		1997		45		0		0		0		4		13																13

		1998		45		0		0		0		4																		4

		1999		70		0		0		1																				1

		2000		87		0		0																						0

				570

						0.0		0.0		0.5		3.0		14.7		43.0		60.9		71.5		74.3		79.9		81.2		74.4





Table 1d--GSE

		Table 1d.  Cumulative Graduation Percentages by Cohort, Entering Cohorts of 1990-2000:  Graduate School of Education

																														Cumulative Percentage Graduated

				Number of Entering Students		Cumulative Percentage Graduated through the End Graduated through the End of the n-th Year Following Enrollment

		Cohort				First		Second		Third		Fourth		Fifth		Sixth		Seventh		Eighth		Ninth		Tenth		Eleventh		Twelfth

		1990		39		0		0		3		13		18		28		36		41		46		51		51		51		51

		1991		36		0		0		0		8		19		44		47		53		56		56		58				58

		1992		43		0		2		5		16		23		35		47		53		58		58						58

		1993		28		0		0		0		11		21		36		39		46		50								50

		1994		32		0		0		0		0		28		41		44		53										53

		1995		33		0		0		0		15		24		30		30												30

		1996		29		0		0		3		10		24		38														38

		1997		24		0		0		8		21		42																42

		1998		20		0		0		0		10																		10

		1999		32		0		0		0																				0

		2000		38		0		0																						0

				354

						0.0		0.2		1.9		11.6		25.0		36.0		40.5		49.4		52.5		55.0		54.8		51.3





Table 1e--Wharton

		Table 1e.  Cumulative Graduation Percentages by Cohort, Entering Cohorts of 1990-2000:  Wharton Graduate Groups

																														Cumulative Percentage Graduated

				Number of Entering Students		Cumulative Percentage Graduated through the End Graduated through the End of the n-th Year Following Enrollment

		Cohort				First		Second		Third		Fourth		Fifth		Sixth		Seventh		Eighth		Ninth		Tenth		Eleventh		Twelfth

		1990		43		0		0		2		14		28		40		56		56		56		58		60		60		60

		1991		33		0		0		0		6		33		39		45		55		58		58		61				61

		1992		26		0		0		0		4		8		35		46		58		65		65						65

		1993		33		0		0		0		6		36		58		67		70		70								67

		1994		34		0		0		0		6		26		50		59		62										62

		1995		30		0		0		0		13		47		50		57												57

		1996		26		0		0		0		19		38		50														50

		1997		27		0		0		0		7		41																41

		1998		27		0		0		7		41																		41

		1999		33		0		0		0																				0

		2000		33		0		0																						0

				345

						0.0		0.0		1.0		12.9		32.2		45.9		54.9		59.9		62.1		60.4		60.5		60.5
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Figure 1.  Percentage Graduated by Years Since Entry, by Cohort:  All SAS Graduate Groups
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Figure 2.  Cumulative Percentage Graduated by Years Since Entry, by School:  Cohorts Entering 1990-2000
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				COML		48		27%		8%		13%		13%		0%		4%		2%		4%		0%		4%		0%		0%		0%		8%		2%		13%		2%		100%

				ENGL		134		25%		1%		13%		17%		17%		1%		0%		1%		2%		0%		4%		3%		1%		6%		1%		4%		4%		100%

				FOLK		119		12%		2%		5%		20%		1%		1%		1%		3%		0%		0%		8%		5%		8%		11%		2%		8%		15%		100%

				GRMN		27		7%		0%		19%		26%		4%		0%		0%		0%		0%		0%		11%		7%		4%		11%		7%		4%		0%		100%

				HIST		119		29%		4%		22%		7%		9%		2%		0%		1%		2%		2%		2%		3%		2%		6%		7%		0%		4%		100%

				LING		61		21%		0%		10%		8%		3%		11%		2%		13%		2%		7%		5%		8%		2%		0%		2%		2%		5%		100%

				MUSC		62		23%		2%		21%		11%		0%		2%		0%		16%		0%		2%		2%		0%		0%		8%		5%		6%		3%		100%

				PHIL		41		29%		10%		22%		15%		0%		0%		0%		5%		0%		2%		2%		2%		0%		5%		0%		2%		5%		100%

				RELS		24		13%		0%		38%		8%		4%		0%		0%		0%		0%		4%		4%		0%		0%		13%		4%		8%		4%		100%

				ROML		130		21%		12%		25%		21%		5%		2%		0%		1%		2%		0%		3%		2%		0%		6%		0%		2%		1%		100%

				RUSS		12		0%		0%		0%		17%		25%		0%		0%		0%		0%		0%		8%		0%		0%		0%		0%		17%		33%		100%

				SARS		3		33%		0%		0%		0%		0%		0%		0%		0%		0%		0%		33%		0%		33%		0%		0%		0%		0%		100%

		HUM		HUMANITIES		1023		20%		3%		15%		16%		5%		2%		1%		3%		2%		2%		4%		3%		2%		8%		3%		6%		6%		100%

		NSCI		BIOL		97		8%		5%		10%		2%		2%		2%		0%		3%		3%		16%		7%		15%		3%		13%		1%		0%		7%		100%

				CHEM		299		4%		1%		4%		1%		9%		0%		0%		0%		2%		16%		2%		47%		3%		1%		1%		2%		5%		100%

				ENVS		22		18%		0%		5%		0%		0%		0%		0%		5%		0%		0%		18%		14%		9%		14%		9%		0%		9%		100%

				MATH		73		25%		5%		12%		4%		0%		5%		1%		3%		3%		8%		0%		27%		1%		0%		0%		3%		1%		100%

				PHAS		189		4%		1%		2%		1%		6%		1%		1%		2%		3%		26%		5%		21%		10%		2%		1%		5%		11%		100%

				PSYC		85		11%		2%		7%		5%		11%		2%		0%		1%		2%		21%		5%		7%		2%		7%		2%		12%		1%		99%

		NSCI		NATURAL SCIENCES		765		8%		2%		5%		2%		7%		1%		1%		1%		2%		18%		4%		30%		5%		4%		1%		3%		6%		100%

		SSCI		ANTH		92		15%		7%		10%		14%		10%		3%		2%		2%		2%		0%		11%		4%		2%		7%		0%		4%		7%		100%

				CONF		4		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		75%		0%		0%		0%		0%		25%		100%

				DEMG		71		17%		3%		0%		3%		7%		0%		0%		6%		4%		4%		3%		13%		20%		14%		0%		3%		4%		100%

				ECON		248		23%		0%		4%		2%		0%		8%		1%		10%		2%		2%		4%		24%		14%		1%		0%		1%		2%		100%

				HSSC		46		22%		7%		7%		11%		0%		4%		2%		7%		0%		4%		9%		7%		4%		2%		2%		4%		9%		100%

				PSCI		51		10%		4%		16%		12%		4%		2%		0%		10%		4%		4%		0%		12%		6%		2%		2%		8%		6%		100%

				RSCI		55		5%		2%		9%		4%		0%		4%		0%		9%		9%		2%		5%		24%		18%		2%		0%		4%		4%		100%

				SOCI		68		21%		4%		16%		9%		3%		0%		0%		3%		1%		10%		3%		12%		6%		4%		4%		1%		1%		100%

		SSCI		SOCIAL SCIENCES		635		18%		3%		7%		6%		3%		4%		1%		7%		3%		3%		5%		17%		11%		4%		1%		3%		4%		100%

				TOTAL		2423		16%		3%		10%		9%		5%		2%		1%		4%		2%		7%		4%		15%		5%		5%		2%		4%		5%		100%
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necessary-notes

		PHD Cohort tracking from entry term and at entry major .

		1. Year since entry (reading by column in each sheet) is entry cohort-size minus graduated.

		Slight variation from your instruction, students not enrolled at the 5th year but is enrolled in the sixth year is treated as enrolled in the 5th year.

		I hope this does not violate any of your "survival rate calculation rules".





original-template-ECON

		Tak--I need your help in creating the following data set.  It is for the Graduate Groups in Arts and Sciences only

		It is explained here in detail.  The table I want is Table 2, where there is a column for each SAS Graduate Group

		I have illustrated how to create this column using data for Economics.  I understand that you may not want to do the programming in Excel, but I would prefer the results in an Excel file.

		In Table 1, each column is a cohort of graduate students, by the year of their entry, from 1990 to 2000.

		The rows are Year since Entry.  For example, for the cohort that entered in Fall 1991, there were 18 students enrolled in Fall 1994, the third Year since Entry.

		If we now have data for the cohort that entered in the Fall of 2001, it would be nice to have that, too (but not essential).  (These are my blue ? Marks.)

		If we now know the number of students who were here in the Fall of 2003, in each cohort, it would be nice (but not essential) to add that piece of information to each column.  (These are my hypothetical ? Marks.)

		This illustration involves the cohorts that we "fixed" by putting students back in earlier if they left and showed up again subsequently.  For this project, it might be better to work with the original data, in which case a cohort could conceivably have m

		The p column is the ratio of the total number of students in the (n+1)-th year from entry to the total number of students in the n-th year from entry.  Please note that the denominator includes only cohorts where we can observe how many students were enro

		The l column is formed as follows:  First, sum across the "At entry" row.  Then, multiply down by the p values in each row.  Thus 253=275*0.920, 199.0=253*0.787, and so on.

		Table 1.  Annual Data on Enrollments for Cohorts Entering the Graduate Group in Economic between 1990 and 2000

																																		Year since Entry

		Year since Entry		Year of Entry into the Graduate Program																																Year of Entry into the Graduate Program

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		p		l		x				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		1px		lx		Tx		ex

		At entry		39		28		29		13		22		24		20		21		24		29		26		?				275.0		0		At entry		39		28		29		13		22		24		20		21		24		29		26				275.0		1332		4.8

		First		36		26		24		11		21		24		19		17		23		27		25		?		0.920		253.0		1		First		36		26		24		11		21		24		19		17		23		27		25		0.920		253.0		1057		4.2

		Second		32		19		19		10		17		19		14		13		16		22		18		??		0.787		199.0		2		Second		32		19		19		10		17		19		14		13		16		22		18		0.787		199.0		804		4.0

		Third		30		18		19		10		17		19		14		13		16		19		?				0.967		192.4		3		Third		30		18		19		10		17		19		14		13		16		19				0.967		192.4		605		3.1

		Fourth		28		17		14		9		15		19		14		10		15		?						0.904		173.9		4		Fourth		28		17		14		9		15		19		14		10		15						0.904		173.9		413		2.4

		Fifth		18		5		8		4		12		11		7		5		?								0.556		96.6		5		Fifth		18		5		8		4		12		11		7		5								0.556		96.6		239		2.5

		Sixth		10		3		4		3		7		6		1		?										0.523		50.5		6		Sixth		10		3		4		3		7		6		1										0.523		50.5		142		2.8

		Seventh		7		2		3		2		3		4		?												0.636		32.2		7		Seventh		7		2		3		2		3		4												0.636		32.2		92		2.9

		Eighth		5		0		1		2		2		?														0.588		18.9		8		Eighth		5		0		1		2		2														0.588		18.9		60		3.2

		Ninth		4		0		1		1		?																0.750		14.2		9		Ninth		4		0		1		1																0.750		14.2		41		2.9

		Tenth		3		0		1		?																		0.800		11.4		10		Tenth		3		0		1																		0.800		11.4		26		2.3

		Eleventh		2		0		?																				0.667		7.6		11		Eleventh		2		0																				0.667		7.6		15		2.0

		Twelfth		2		?																						1.000		7.6		12		Twelfth		2																						1.000		7.6		8		1.0

		Table 2.  The table I want--the l column for each graduate group

		Year since Entry

				AAMW		ANCH		ANTH		etc.		etc.		ECON		etc.		etc.

		At entry												275.0

		First												253.0

		Second												199.0

		Third												192.4

		Fourth												173.9

		Fifth												96.6

		Sixth												50.5

		Seventh												32.2

		Eighth												18.9

		Ninth												14.2

		Tenth												11.4

		Eleventh												7.6

		Twelfth												7.6





ANCH

		

		Table 1.  Annual Data on Enrollments for Cohorts Entering the Graduate Group in Ancient History [ANCH]  between 1990 and 2000

		Year since Entry		Year of Entry into the Graduate Program

				1990		1991		1992.0		1993.0		1994.0		1995.0		1996.0		1997.0		1998.0		1999.0		2000.0		2001.0		p		l

		At entry		4		3		3.0		3.0		1.0		1.0		1.0		1.0		1.0		1.0		0.0		?				19.0

		First		4		2		3.0		3.0		1.0		1.0		1.0		1.0		1.0		1.0		0.0		?		0.9		18.0

		Second		3		2		1.0		2.0		0.0		1.0		1.0		1.0		1.0		1.0		0.0		??		0.7		13.0

		Third		3		1		0.0		2.0		0.0		1.0		1.0		1.0		1.0		1.0		?				0.8		11.0

		Fourth		3		1		0.0		2.0		0.0		1.0		1.0		1.0		1.0		?						1.0		11.0

		Fifth		3		1		0.0		2.0		0.0		1.0		1.0		1.0		?								1.0		11.0

		Sixth		3		1		0.0		2.0		0.0		0.0		0.0		?										0.8		8.3

		Seventh		3		1		0.0		2.0		0.0		0.0		?												1.0		8.3

		Eighth		2		1		0.0		1.0		0.0		?														0.7		5.5

		Ninth		1		0		0.0		1.0		?																0.5		2.8

		Tenth		1		0		0.0		?																		1.0		2.8

		Eleventh		0		0		?																				0.0		0.0

		Twelfth		0		?																						0.0		0.0

		Table 2.  The table I want--the l column for each graduate group

																																																																		All Graduate Groups																"Package" Graduate Groups																"Non-Package" Graduate Groups

		Year since Entry																																																														Years		lx=1Lx														Years		lx=1Lx														Years		lx=1Lx

				ANCH		ANTH		AAMW		AMES		BIOL		CHEM		CLST		COML		DEMG		GEOL		ECON		ENGL		FOLK		GRMN		ARTH		HIST		HSSC		LING		MATH		MUSC		PHIL		PHYS		PSCI		PSYC		RELS		ROML		RUSS		SOCI		SARS						Actual		Normed		px		qx		Tx		ex						Actual		Normed		px		qx		Tx		ex						Actual		Normed		px		qx		Tx		ex

		At entry		19.0		146.0		12.0		123.0		108.0		436.0		39.0		62.0		66.0		29.0		275.0		142.0		77.0		66.0		86.0		156.0		45.0		99.0		112.0		73.0		56.0		216.0		158.0		88.0		34.0		174.0		5.0		97.0		17.0				0		3016		1000		0.90		0.10		5513		5.5				0		1776		1000		0.91		0.09		6058		6.1				0		1235		1000		0.88		0.12		4735		4.7

		First		18.0		140.0		12.0		112.0		96.0		381.0		34.0		59.0		59.0		25.0		253.0		138.0		73.0		62.0		79.0		147.0		42.0		82.0		95.0		63.0		53.0		182.0		135.0		78.0		28.0		150.0		4.0		94.0		13.0				1		2707		898		0.87		0.13		4513		5.0				1		1618		911		0.88		0.12		5058		5.6				1		1085		879		0.86		0.14		3735		4.3

		Second		13.0		131.0		12.0		105.0		86.0		336.0		33.0		51.0		52.0		24.0		199.0		131.0		65.0		51.0		68.0		139.0		38.0		72.0		78.0		55.0		44.0		159.0		115.0		70.0		24.0		110.0		4.0		88.0		6.0				2		2359		782		0.91		0.09		3616		4.6				2		1427		803		0.91		0.09		4146		5.2				2		928		751		0.92		0.08		2857		3.8

		Third		11.0		121.4		7.2		90.8		79.4		297.7		28.6		46.5		48.8		20.6		192.4		124.5		57.7		46.9		65.8		129.1		38.0		64.5		67.2		41.5		39.6		143.9		102.5		68.9		24.0		100.4		4.0		81.5		3.0				3		2147		712		0.90		0.10		2834		4.0				3		1294		728		0.91		0.09		3343		4.6				3		849		688		0.90		0.10		2105		3.1

		Fourth		11.0		114.6		5.8		83.6		71.1		270.4		23.8		40.4		38.6		16.9		173.9		123.3		49.9		39.1		63.4		120.5		35.4		63.4		56.6		25.5		34.8		133.2		94.8		62.2		24.0		85.4		3.0		74.9		2.0				4		1942		644		0.77		0.23		2122		3.3				4		1171		659		0.83		0.17		2615		4.0				4		767		621		0.69		0.31		1418		2.3

		Fifth		11.0		109.3		5.8		76.9		59.5		202.4		12.6		33.6		21.7		14.5		96.6		106.1		38.4		30.5		54.4		108.9		28.6		57.0		36.1		23.2		32.2		96.6		79.6		38.2		22.4		44.6		1.0		60.3		1.0				5		1503		498		0.67		0.33		1478		3.0				5		973		548		0.80		0.20		1955		3.6				5		529		429		0.45		0.55		796		1.9

		Sixth		8.3		103.5		3.8		69.2		27.2		81.0		8.4		23.8		12.8		8.7		50.5		82.5		30.7		25.2		46.8		91.2		20.2		44.5		6.6		17.4		30.8		49.9		55.4		21.4		22.4		25.7		1.0		43.8		1.0				6		1014		336		0.64		0.36		980		2.9				6		776		437		0.70		0.30		1407		3.2				6		237		192		0.42		0.58		368		1.9

		Seventh		8.3		90.4		1.9		59.1		10.2		23.9		4.2		12.7		8.9		4.4		32.2		50.5		21.0		16.8		38.1		63.0		14.7		23.9		1.6		13.4		13.7		15.0		32.3		16.0		22.4		14.4		0.0		29.9		1.0				7		644		213		0.69		0.31		644		3.0				7		545		307		0.73		0.27		970		3.2				7		99		80		0.48		0.52		176		2.2

		Eighth		5.5		70.1		1.3		48.9		1.7		11.0		2.8		9.1		3.6		4.4		18.9		37.3		17.2		13.8		30.1		48.8		8.4		20.2		0.0		5.4		12.0		5.6		19.8		10.0		22.4		3.2		0.0		15.9		0.0				8		447		148		0.75		0.25		430		2.9				8		400		225		0.76		0.24		664		2.9				8		47		38		0.68		0.32		96		2.5

		Ninth		2.8		53.1		1.3		42.2		1.7		5.5		2.8		4.5		0.0		4.4		14.2		31.6		10.7		8.6		24.1		31.7		5.6		16.5		0.0		3.6		9.0		5.6		17.6		5.0		19.9		0.0		0.0		13.7		0.0				9		336		111		0.72		0.28		282		2.5				9		304		171		0.75		0.25		438		2.6				9		32		26		0.52		0.48		58		2.2

		Tenth		2.8		39.1		0.6		36.2		0.0		2.8		1.4		0.0		0.0		4.4		11.4		31.6		8.6		6.9		12.0		27.8		2.8		16.5		0.0		0.0		6.0		0.0		8.8		2.5		11.9		0.0		0.0		9.1		0.0				10		243		81		0.70		0.30		170		2.1				10		226		127		0.70		0.30		267		2.1				10		17		13		0.70		0.30		32		2.4

		Eleventh		0.0		27.9		0.6		25.8		0.0		2.8		1.4		0.0		0.0		2.2		7.6		25.3		8.6		6.9		6.0		9.3		2.8		11.0		0.0		0.0		6.0		0.0		8.8		1.3		6.0		0.0		0.0		9.1		0.0				11		169		56		0.60		0.40		90		1.6				11		158		89		0.58		0.42		140		1.6				11		12		9		0.95		0.05		18		1.9

		Twelfth		0.0		21.0		0.0		17.2		0.0		2.8		0.0		0.0		0.0		2.2		7.6		16.8		0.0		0.0		3.0		0.0		2.8		0.0		0.0		0.0		4.0		0.0		8.8		0.6		6.0		0.0		0.0		9.1		0.0				12		102		34		0.00		1.00		34		1.0				12		91		51		0.00		1.00		51		1.0				12		11		9		0.00		1.00		9		1.0

		lx=1Lx Normed

		At entry		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

		First		947		959		1000		911		889		874		872		952		894		862		920		972		948		939		919		942		933		828		848		863		946		843		854		886		824		862		800		969		765

		Second		684		897		1000		854		796		771		846		823		788		828		724		923		844		773		791		891		844		727		696		753		786		736		728		795		706		632		800		907		353

		Third		579		832		600		738		735		683		733		749		740		709		700		877		749		711		765		828		844		651		600		569		707		666		648		783		706		577		800		840		176

		Fourth		579		785		480		680		658		620		611		651		585		584		632		868		648		592		737		773		786		640		505		350		621		616		600		707		706		491		600		772		118

		Fifth		579		749		480		625		551		464		324		542		329		501		351		747		498		463		632		698		635		576		323		318		575		447		504		434		659		256		200		621		59

		Sixth		434		709		320		562		252		186		216		384		194		300		184		581		399		382		544		585		448		450		59		239		549		231		351		243		659		147		200		452		59

		Seventh		434		619		160		480		94		55		108		205		135		150		117		356		273		255		444		404		326		241		15		184		244		69		205		182		659		83		0		308		59

		Eighth		289		480		107		397		16		25		72		146		54		150		69		263		223		209		350		313		186		204		0		73		214		26		125		114		659		18		0		164		0

		Ninth		145		364		107		343		16		13		72		73		0		150		52		222		140		130		280		203		124		167		0		49		160		26		111		57		586		0		0		141		0

		Tenth		145		268		53		294		0		6		36		0		0		150		41		222		112		104		140		178		62		167		0		0		107		0		56		28		351		0		0		94		0

		Eleventh		0		191		53		210		0		6		36		0		0		76		28		178		112		104		70		59		62		111		0		0		107		0		56		14		176		0		0		94		0

		Twelfth		0		144		0		140		0		6		0		0		0		76		28		119		0		0		35		0		62		0		0		0		71		0		56		7		176		0		0		94		0

		At entry		5816		7996		5360		7235		5007		4709		4925		5525		4718		5537		4844		7328		5945		5663		6707		6874		6314		5763		4045		4398		6088		4660		5293		5252		7865		4067		4400		6456		2588

		First		4816		6996		4360		6235		4007		3709		3925		4525		3718		4537		3844		6328		4945		4663		5707		5874		5314		4763		3045		3398		5088		3660		4293		4252		6865		3067		3400		5456		1588

		Second		3868		6037		3360		5324		3118		2835		3053		3574		2824		3675		2924		5356		3997		3724		4788		4932		4381		3934		2197		2535		4142		2818		3439		3366		6041		2205		2600		4487		824

		Third		3184		5140		2360		4470		2321		2065		2207		2751		2037		2847		2201		4434		3153		2951		3997		4040		3537		3207		1501		1781		3356		2082		2711		2570		5335		1572		1800		3580		471

		Fourth		2605		4308		1760		3732		1586		1382		1474		2002		1297		2138		1501		3557		2404		2240		3233		3213		2692		2556		901		1212		2649		1416		2063		1788		4630		996		1000		2740		294

		Fifth		2026		3523		1280		3053		928		762		863		1351		712		1554		869		2688		1756		1648		2495		2440		1906		1916		396		863		2028		799		1462		1080		3924		505		400		1968		176

		Sixth		1447		2774		800		2428		378		298		539		809		383		1053		517		1941		1258		1185		1863		1742		1271		1339		73		544		1452		352		959		646		3265		249		200		1346		118

		Seventh		1013		2065		480		1865		126		112		324		424		190		753		334		1360		859		802		1319		1157		823		890		15		306		903		121		608		403		2606		101		0		895		59

		Eighth		579		1446		320		1385		31		57		216		220		54		602		217		1005		586		547		875		753		497		649		0		122		659		52		403		221		1947		18		0		587		0

		Ninth		289		966		213		988		16		32		144		73		0		452		148		742		363		339		525		440		310		445		0		49		445		26		278		107		1288		0		0		422		0

		Tenth		145		603		107		644		0		19		72		0		0		302		96		519		223		209		245		237		186		278		0		0		285		0		167		50		703		0		0		282		0

		Eleventh		0		335		53		350		0		13		36		0		0		152		55		297		112		104		105		59		124		111		0		0		178		0		111		21		351		0		0		188		0

		Twelfth		0		144		0		140		0		6		0		0		0		76		28		119		0		0		35		0		62		0		0		0		71		0		56		7		176		0		0		94		0

		At entry		5.8		8.0		5.4		7.2		5.0		4.7		4.9		5.5		4.7		5.5		4.8		7.3		5.9		5.7		6.7		6.9		6.3		5.8		4.0		4.4		6.1		4.7		5.3		5.3		7.9		4.1		4.4		6.5		2.6

		First		5.1		7.3		4.4		6.8		4.5		4.2		4.5		4.8		4.2		5.3		4.2		6.5		5.2		5.0		6.2		6.2		5.7		5.8		3.6		3.9		5.4		4.3		5.0		4.8		8.3		3.6		4.3		5.6		2.1

		Second		5.7		6.7		3.4		6.2		3.9		3.7		3.6		4.3		3.6		4.4		4.0		5.8		4.7		4.8		6.1		5.5		5.2		5.4		3.2		3.4		5.3		3.8		4.7		4.2		8.6		3.5		3.3		4.9		2.3

		Third		5.5		6.2		3.9		6.1		3.2		3.0		3.0		3.7		2.8		4.0		3.1		5.1		4.2		4.2		5.2		4.9		4.2		4.9		2.5		3.1		4.7		3.1		4.2		3.3		7.6		2.7		2.3		4.3		2.7

		Fourth		4.5		5.5		3.7		5.5		2.4		2.2		2.4		3.1		2.2		3.7		2.4		4.1		3.7		3.8		4.4		4.2		3.4		4.0		1.8		3.5		4.3		2.3		3.4		2.5		6.6		2.0		1.7		3.5		2.5

		Fifth		3.5		4.7		2.7		4.9		1.7		1.6		2.7		2.5		2.2		3.1		2.5		3.6		3.5		3.6		3.9		3.5		3.0		3.3		1.2		2.7		3.5		1.8		2.9		2.5		6.0		2.0		2.0		3.2		3.0

		Sixth		3.3		3.9		2.5		4.3		1.5		1.6		2.5		2.1		2.0		3.5		2.8		3.3		3.2		3.1		3.4		3.0		2.8		3.0		1.3		2.3		2.6		1.5		2.7		2.7		5.0		1.7		1.0		3.0		2.0

		Seventh		2.3		3.3		3.0		3.9		1.3		2.0		3.0		2.1		1.4		5.0		2.9		3.8		3.1		3.1		3.0		2.9		2.5		3.7		1.0		1.7		3.7		1.8		3.0		2.2		4.0		1.2		0.0		2.9		1.0

		Eighth		2.0		3.0		3.0		3.5		2.0		2.3		3.0		1.5		1.0		4.0		3.2		3.8		2.6		2.6		2.5		2.4		2.7		3.2		0.0		1.7		3.1		2.0		3.2		1.9		3.0		1.0		0.0		3.6		0.0

		Ninth		2.0		2.7		2.0		2.9		1.0		2.5		2.0		1.0		0.0		3.0		2.9		3.3		2.6		2.6		1.9		2.2		2.5		2.7		0.0		1.0		2.8		1.0		2.5		1.9		2.2		0.0		0.0		3.0		0.0

		Tenth		1.0		2.3		2.0		2.2		0.0		3.0		2.0		0.0		0.0		2.0		2.3		2.3		2.0		2.0		1.7		1.3		3.0		1.7		0.0		0.0		2.7		0.0		3.0		1.7		2.0		0.0		0.0		3.0		0.0

		Eleventh		0.0		1.8		1.0		1.7		0.0		2.0		1.0		0.0		0.0		2.0		2.0		1.7		1.0		1.0		1.5		1.0		2.0		1.0		0.0		0.0		1.7		0.0		2.0		1.5		2.0		0.0		0.0		2.0		0.0

		Twelfth		0.0		1.0		0.0		1.0		0.0		1.0		0.0		0.0		0.0		1.0		1.0		1.0		0.0		0.0		1.0		0.0		1.0		0.0		0.0		0.0		1.0		0.0		1.0		1.0		1.0		0.0		0.0		1.0		0.0



Herbert Smith:
Used p from CLST here and below.

Herbert Smith:
Assuming p=.5

Herbert Smith:
Assuming p=1

Herbert Smith:
Assume p=.5

Herbert Smith:
Assume p=.67

Herbert Smith:
Assume p=.5 here and below

Herbert Smith:
No survival into 13th year assumed

Herbert Smith:
No survival into 13th year assumed

Herbert Smith:
No survival into 13th year assumed

Herbert Smith:
All Graduate Groups except BIOL, CHEM, ECON, MATH, PHYS, and RUSS

Herbert Smith:
BIOL, CHEM, ECON, MATH, PHYS, and PSYC



ANTH

		

		Table 1.  Annual Data on Enrollments for Cohorts Entering the Graduate Group in ANTHROPOLOGY [ANTH]  between 1990 and 2000

		Year since Entry		Year of Entry into the Graduate Program

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		p		l

		At entry		21		13		14		18		12		10		9		12		17		10		10		?				146.0

		First		19		11		14		17		12		9		9		12		17		10		10		?		0.959		140.0

		Second		17		10		14		17		12		9		8		11		15		10		8		??		0.936		131.0

		Third		15		9		13		17		11		9		8		10		15		7		?				0.927		121.4

		Fourth		14		9		13		17		9		8		8		9		14		?						0.944		114.6

		Fifth		13		9		12		16		9		8		8		8		?								0.954		109.3

		Sixth		12		9		11		15		8		8		8		?										0.947		103.5

		Seventh		11		9		9		12		8		6		?												0.873		90.4

		Eighth		9		6		8		10		5		?														0.776		70.1

		Ninth		8		4		7		6		?																0.758		53.1

		Tenth		5		2		7		?																		0.737		39.1

		Eleventh		4		1		?																				0.714		27.9

		Twelfth		3		?																						0.750		21.0

		Table 2.  The table I want--the l column for each graduate group

		Year since Entry

														ANTH

		At entry												146.0

		First												140.0

		Second												131.0

		Third												121.4

		Fourth												114.6

		Fifth												109.3

		Sixth												103.5

		Seventh												90.4

		Eighth												70.1

		Ninth												53.1

		Tenth												39.1

		Eleventh												27.9

		Twelfth												21.0





aamw

		

		Table 1.  Annual Data on Enrollments for Cohorts Entering the Graduate Group in aamw  between 1990 and 2000

		Year since Entry		Year of Entry into the Graduate Program

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		p		l

		At entry														2		2		3		3		2		?				12.0

		First														2		2		3		3		2		?		1.000		12.0

		Second														2		2		3		3		2		??		1.000		12.0

		Third														1		2		2		1		?				0.600		7.2

		Fourth														0		2		2		?						0.800		5.8

		Fifth														0		2		?								1.000		5.8

		Sixth														0		?										0.000		0.0

		Seventh														?												0.000		0.0

		Eighth												?														0.000		0.0

		Ninth										?																0.000		0.0

		Tenth								?																		0.000		0.0

		Eleventh						?																				0.000		0.0

		Twelfth				?																						0.000		0.0

		Table 2.  The table I want--the l column for each graduate group

		Year since Entry

														aamw

		At entry												12.0

		First												12.0

		Second												12.0

		Third												7.2

		Fourth												5.8

		Fifth												5.8

		Sixth												0.0

		Seventh												0.0

		Eighth												0.0

		Ninth												0.0

		Tenth												0.0

		Eleventh												0.0

		Twelfth												0.0





AMES

		

		Table 1.  Annual Data on Enrollments for Cohorts Entering the Graduate Group in AMES  between 1990 and 2000

		Year since Entry		Year of Entry into the Graduate Program

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		p		l

		At entry		12		10		11		14		13		8		10		10		13		12		10		?				123.0

		First		10		10		11		13		13		7		8		9		12		10		9		?		0.911		112.0

		Second		10		9		11		13		10		7		8		8		11		9		9		??		0.938		105.0

		Third		8		8		10		12		6		7		7		8		10		7		?				0.865		90.8

		Fourth		7		8		9		12		5		7		6		8		8		?						0.921		83.6

		Fifth		7		7		9		11		5		6		5		7		?								0.919		76.9

		Sixth		7		6		8		10		4		6		4		?										0.900		69.2

		Seventh		6		6		7		7		3		6		?												0.854		59.1

		Eighth		5		5		6		6		2		?														0.828		48.9

		Ninth		4		4		6		5		?																0.864		42.2

		Tenth		4		3		5		?																		0.857		36.2

		Eleventh		3		2		?																				0.714		25.8

		Twelfth		2		?																						0.667		17.2

		Table 2.  The table I want--the l column for each graduate group

		Year since Entry

														AMES

		At entry												123.0

		First												112.0

		Second												105.0

		Third												90.8

		Fourth												83.6

		Fifth												76.9

		Sixth												69.2

		Seventh												59.1

		Eighth												48.9

		Ninth												42.2

		Tenth												36.2

		Eleventh												25.8

		Twelfth												17.2





BIOL

		

		Table 1.  Annual Data on Enrollments for Cohorts Entering the Graduate Group in BIOL between 1990 and 2000

		Year since Entry		Year of Entry into the Graduate Program

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		p		l

		At entry		9		8		8		10		10		11		8		17		7		10		10		?				108.0

		First		8		6		7		8		10		10		7		17		6		8		9		?		0.889		96.0

		Second		8		3		7		7		10		9		6		16		6		6		8		??		0.896		86.0

		Third		7		3		7		7		10		8		6		13		6		5		?				0.923		79.4

		Fourth		7		3		6		7		8		7		5		12		5		?						0.896		71.1

		Fifth		5		1		5		6		8		6		4		11		?								0.836		59.5

		Sixth		3		1		1		5		5		1		0		?										0.457		27.2

		Seventh		1		0		1		3		1		0		?												0.375		10.2

		Eighth		0		0		1		0		0		?														0.167		1.7

		Ninth		0		0		1		0		?																1.000		1.7

		Tenth		0		0		0		?																		0.000		0.0

		Eleventh		0		0		?																				0.000		0.0

		Twelfth		0		?																						0.000		0.0

		Table 2.  The table I want--the l column for each graduate group

		Year since Entry

														BIOL

		At entry												108.0

		First												96.0

		Second												86.0

		Third												79.4

		Fourth												71.1

		Fifth												59.5

		Sixth												27.2

		Seventh												10.2

		Eighth												1.7

		Ninth												1.7

		Tenth												0.0

		Eleventh												0.0

		Twelfth												0.0





CHEM

		

		Table 1.  Annual Data on Enrollments for Cohorts Entering the Graduate Group in CHEM between 1990 and 2000

		Year since Entry		Year of Entry into the Graduate Program

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		p		l

		At entry		35		38		40		37		38		42		34		42		43		41		46		?				436.0

		First		33		34		36		30		32		37		27		41		34		36		41		?		0.874		381.0

		Second		31		29		31		24		30		29		24		39		31		30		38		??		0.882		336.0

		Third		31		25		28		23		26		26		23		34		24		24		?				0.886		297.7

		Fourth		31		25		28		21		22		24		19		25		23		?						0.908		270.4

		Fifth		24		19		20		17		19		13		13		21		?								0.749		202.4

		Sixth		10		7		8		9		5		5		6		?										0.400		81.0

		Seventh		5		5		1		2		0		0		?												0.295		23.9

		Eighth		3		1		1		1		0		?														0.462		11.0

		Ninth		2		0		0		1		?																0.500		5.5

		Tenth		1		0		0		?																		0.500		2.8

		Eleventh		1		0		?																				1.000		2.8

		Twelfth		1		?																						1.000		2.8

		Table 2.  The table I want--the l column for each graduate group

		Year since Entry

														CHEM

		At entry												436.0

		First												381.0

		Second												336.0

		Third												297.7

		Fourth												270.4

		Fifth												202.4

		Sixth												81.0

		Seventh												23.9

		Eighth												11.0

		Ninth												5.5

		Tenth												2.8

		Eleventh												2.8

		Twelfth												2.8





CLST

		

		Table 1.  Annual Data on Enrollments for Cohorts Entering the Graduate Group in CLST between 1990 and 2000

		Year since Entry		Year of Entry into the Graduate Program

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		p		l

		At entry		6		2		5		4		3		3		3		3		4		3		3		?				39.0

		First		5		2		4		3		3		3		2		2		4		3		3		?		0.872		34.0

		Second		5		2		4		3		3		3		2		2		3		3		3		??		0.971		33.0

		Third		4		2		4		2		3		2		2		2		3		2		?				0.867		28.6

		Fourth		3		2		3		2		3		1		2		1		3		?						0.833		23.8

		Fifth		2		2		1		1		2		0		1		0		?								0.529		12.6

		Sixth		1		1		1		1		2		0		0		?										0.667		8.4

		Seventh		1		0		1		1		0		0		?												0.500		4.2

		Eighth		1		0		1		0		0		?														0.667		2.8

		Ninth		1		0		1		0		?																1.000		2.8

		Tenth		1		0		0		?																		0.500		1.4

		Eleventh		1		0		?																				1.000		1.4

		Twelfth		0		?																						0.000		0.0

		Table 2.  The table I want--the l column for each graduate group

		Year since Entry

														CLST

		At entry												39.0

		First												34.0

		Second												33.0

		Third												28.6

		Fourth												23.8

		Fifth												12.6

		Sixth												8.4

		Seventh												4.2

		Eighth												2.8

		Ninth												2.8

		Tenth												1.4

		Eleventh												1.4

		Twelfth												0.0





COML

		

		Table 1.  Annual Data on Enrollments for Cohorts Entering the Graduate Group in COML between 1990 and 2000

		Year since Entry		Year of Entry into the Graduate Program

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		p		l

		At entry		6		11		7		3		4		4		5		7		4		5		6		?				62.0

		First		6		11		7		3		3		4		4		7		4		4		6		?		0.952		59.0

		Second		6		10		6		3		2		3		3		6		3		3		6		??		0.864		51.0

		Third		5		10		6		2		2		2		3		5		3		3		?				0.911		46.5

		Fourth		4		10		5		2		2		2		3		2		3		?						0.868		40.4

		Fifth		2		9		4		2		2		2		3		1		?								0.833		33.6

		Sixth		2		6		2		1		2		2		2		?										0.708		23.8

		Seventh		1		3		1		0		2		1		?												0.533		12.7

		Eighth		1		3		0		0		1		?														0.714		9.1

		Ninth		1		1		0		0		?																0.500		4.5

		Tenth		0		0		0		?																		0.000		0.0

		Eleventh		0		0		?																				0.000		0.0

		Twelfth		0		?																						0.000		0.0

		Table 2.  The table I want--the l column for each graduate group

		Year since Entry

														COML

		At entry												62.0

		First												59.0

		Second												51.0

		Third												46.5

		Fourth												40.4

		Fifth												33.6

		Sixth												23.8

		Seventh												12.7

		Eighth												9.1

		Ninth												4.5

		Tenth												0.0

		Eleventh												0.0

		Twelfth												0.0





DEMG

		

		Table 1.  Annual Data on Enrollments for Cohorts Entering the Graduate Group in DEMG between 1990 and 2000

		Year since Entry		Year of Entry into the Graduate Program

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		p		l

		At entry		8		8		7		7		5		6		4		6		6		4		5		?				66.0

		First		7		7		6		7		4		6		3		5		5		4		5		?		0.894		59.0

		Second		6		6		5		7		4		6		2		5		5		3		3		??		0.881		52.0

		Third		6		6		4		6		4		6		2		5		4		3		?				0.939		48.8

		Fourth		2		5		4		6		3		6		1		5		2		?						0.791		38.6

		Fifth		1		3		3		4		2		3		1		1		?								0.563		21.7

		Sixth		1		2		1		3		1		2		0		?										0.588		12.8

		Seventh		1		2		0		1		1		2		?												0.700		8.9

		Eighth		1		0		0		1		0		?														0.400		3.6

		Ninth		0		0		0		0		?																0.000		0.0

		Tenth		0		0		0		?																		0.000		0.0

		Eleventh		0		0		?																				0.000		0.0

		Twelfth		0		?																						0.000		0.0

		Table 2.  The table I want--the l column for each graduate group

		Year since Entry

														DEMG

		At entry												66.0

		First												59.0

		Second												52.0

		Third												48.8

		Fourth												38.6

		Fifth												21.7

		Sixth												12.8

		Seventh												8.9

		Eighth												3.6

		Ninth												0.0

		Tenth												0.0

		Eleventh												0.0

		Twelfth												0.0





GEOL

		

		Table 1.  Annual Data on Enrollments for Cohorts Entering the Graduate Group in GEOL between 1990 and 2000

		Year since Entry		Year of Entry into the Graduate Program

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		p		l

		At entry		1		0		5		1		3		8		2		3		1		2		3		?				29.0

		First		1		0		4		1		2		6		2		3		1		2		3		?		0.862		25.0

		Second		1		0		4		1		2		6		2		3		1		1		3		??		0.960		24.0

		Third		1		0		4		0		1		6		2		2		1		1		?				0.857		20.6

		Fourth		1		0		4		0		1		4		2		2		0		?						0.824		16.9

		Fifth		1		0		4		0		1		3		1		2		?								0.857		14.5

		Sixth		1		0		2		0		0		3		0		?										0.600		8.7

		Seventh		0		0		1		0		0		2		?												0.500		4.4

		Eighth		0		0		1		0		0		?														1.000		4.4

		Ninth		0		0		1		0		?																1.000		4.4

		Tenth		0		0		1		?																		1.000		4.4

		Eleventh		0		0		?																				0.000		0.0

		Twelfth		0		?																						0.000		0.0

		Table 2.  The table I want--the l column for each graduate group

		Year since Entry

														GEOL

		At entry												29.0

		First												25.0

		Second												24.0

		Third												20.6

		Fourth												16.9

		Fifth												14.5

		Sixth												8.7

		Seventh												4.4

		Eighth												4.4

		Ninth												4.4

		Tenth												4.4

		Eleventh												0.0

		Twelfth												0.0





ENGL

		

		Table 1.  Annual Data on Enrollments for Cohorts Entering the Graduate Group in ENGL between 1990 and 2000

		Year since Entry		Year of Entry into the Graduate Program

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		p		l

		At entry		17		14		11		14		11		19		8		12		12		13		11		?				142.0

		First		17		12		11		13		11		19		8		12		12		12		11		?		0.972		138.0

		Second		16		12		11		12		9		19		8		11		11		12		10		??		0.949		131.0

		Third		14		12		11		12		9		18		8		10		11		10		?				0.950		124.5

		Fourth		14		12		10		12		9		18		8		10		11		?						0.990		123.3

		Fifth		13		9		9		10		7		16		8		8		?								0.860		106.1

		Sixth		9		7		8		7		6		12		7		?										0.778		82.5

		Seventh		4		6		3		5		5		7		?												0.612		50.5

		Eighth		3		4		3		3		4		?														0.739		37.3

		Ninth		3		2		3		3		?																0.846		31.6

		Tenth		3		2		3		?																		1.000		31.6

		Eleventh		3		1		?																				0.800		25.3

		Twelfth		2		?																						0.667		16.8

		Table 2.  The table I want--the l column for each graduate group

		Year since Entry

														ENGL

		At entry												142.0

		First												138.0

		Second												131.0

		Third												124.5

		Fourth												123.3

		Fifth												106.1

		Sixth												82.5

		Seventh												50.5

		Eighth												37.3

		Ninth												31.6

		Tenth												31.6

		Eleventh												25.3

		Twelfth												16.8





FOLK

		

		Table 1.  Annual Data on Enrollments for Cohorts Entering the Graduate Group In FOLK between 1990 and 2000

		Year since Entry		Year of Entry into the Graduate Program

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		p		l

		At entry		11		6		6		9		11		5		8		7		7		4		3		?				77.0

		First		10		6		6		9		11		5		8		5		6		4		3		?		0.948		73.0

		Second		10		4		6		7		8		4		8		5		6		4		3		??		0.890		65.0

		Third		8		3		5		7		8		4		6		5		6		3		?				0.887		57.7

		Fourth		6		3		4		7		6		2		6		5		6		?						0.865		49.9

		Fifth		4		3		4		6		3		2		3		5		?								0.769		38.4

		Sixth		3		3		3		5		3		2		1		?										0.800		30.7

		Seventh		3		2		2		2		2		2		?												0.684		21.0

		Eighth		2		2		2		2		1		?														0.818		17.2

		Ninth		1		2		2		0		?																0.625		10.7

		Tenth		1		1		2		?																		0.800		8.6

		Eleventh		1		1		?																				1.000		8.6

		Twelfth		0		?																						0.000		0.0

		Table 2.  The table I want--the l column for each graduate group

		Year since Entry

														FOLK

		At entry												77.0

		First												73.0

		Second												65.0

		Third												57.7

		Fourth												49.9

		Fifth												38.4

		Sixth												30.7

		Seventh												21.0

		Eighth												17.2

		Ninth												10.7

		Tenth												8.6

		Eleventh												8.6

		Twelfth												0.0





GRMN

		

		Table 1.  Annual Data on Enrollments for Cohorts Entering the Graduate Group In GRMN between 1990 and 2000

		Year since Entry		Year of Entry into the Graduate Program

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		p		l

		At entry		11		6		6		9		11		4		2		6		3		4		4		?				66.0

		First		10		6		6		9		11		3		2		5		3		4		3		?		0.939		62.0

		Second		10		4		6		7		8		3		1		4		3		4		1		??		0.823		51.0

		Third		8		3		5		7		8		3		1		4		3		4		?				0.920		46.9

		Fourth		6		3		4		7		6		2		1		3		3		?						0.833		39.1

		Fifth		4		3		4		6		3		2		1		2		?								0.781		30.5

		Sixth		3		3		3		5		3		1		1		?										0.826		25.2

		Seventh		3		2		2		2		2		1		?												0.667		16.8

		Eighth		2		2		2		2		1		?														0.818		13.8

		Ninth		1		2		2		0		?																0.625		8.6

		Tenth		1		1		2		?																		0.800		6.9

		Eleventh		1		1		?																				1.000		6.9

		Twelfth		0		?																						0.000		0.0

		Table 2.  The table I want--the l column for each graduate group

		Year since Entry

														GRMN

		At entry												66.0

		First												62.0

		Second												51.0

		Third												46.9

		Fourth												39.1

		Fifth												30.5

		Sixth												25.2

		Seventh												16.8

		Eighth												13.8

		Ninth												8.6

		Tenth												6.9

		Eleventh												6.9

		Twelfth												0.0





ARTH

		

		Table 1.  Annual Data on Enrollments for Cohorts Entering the Graduate Group In ARTH between 1990 and 2000

		Year since Entry		Year of Entry into the Graduate Program

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		p		l

		At entry		9		11		7		11		9		6		6		7		8		3		9		?				86.0

		First		8		10		7		10		8		6		4		7		7		3		9		?		0.919		79.0

		Second		5		9		6		9		8		4		4		7		6		3		7		??		0.861		68.0

		Third		5		9		5		9		8		4		4		7		5		3		?				0.967		65.8

		Fourth		5		7		5		9		8		4		4		7		5		?						0.964		63.4

		Fifth		4		4		5		8		7		4		4		6		?								0.857		54.4

		Sixth		4		3		5		5		6		4		4		?										0.861		46.8

		Seventh		4		2		4		4		5		3		?												0.815		38.1

		Eighth		3		2		1		4		5		?														0.789		30.1

		Ninth		3		2		1		2		?																0.800		24.1

		Tenth		1		1		1		?																		0.500		12.0

		Eleventh		0		1		?																				0.500		6.0

		Twelfth		0		?																						0.000		0.0

		Table 2.  The table I want--the l column for each graduate group

		Year since Entry

														ARTH

		At entry												86.0

		First												79.0

		Second												68.0

		Third												65.8

		Fourth												63.4

		Fifth												54.4

		Sixth												46.8

		Seventh												38.1

		Eighth												30.1

		Ninth												24.1

		Tenth												12.0

		Eleventh												6.0

		Twelfth												0.0





HIST

		

		Table 1.  Annual Data on Enrollments for Cohorts Entering the Graduate Group In HIST between 1990 and 2000

		Year since Entry		Year of Entry into the Graduate Program

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		p		l

		At entry		18		12		17		14		15		19		9		12		11		16		13		?				156.0

		First		17		11		17		13		14		17		9		12		9		15		13		?		0.942		147.0

		Second		17		10		16		11		13		17		9		12		7		15		12		??		0.946		139.0

		Third		15		10		15		10		13		14		9		12		7		13		?				0.929		129.1

		Fourth		15		9		14		8		13		14		8		12		5		?						0.933		120.5

		Fifth		13		8		11		8		12		14		8		10		?								0.903		108.9

		Sixth		11		8		6		8		11		11		7		?										0.838		91.2

		Seventh		7		5		5		7		7		7		?												0.691		63.0

		Eighth		4		4		5		7		4		?														0.774		48.8

		Ninth		2		2		4		5		?																0.650		31.7

		Tenth		2		1		4		?																		0.875		27.8

		Eleventh		1		0		?																				0.333		9.3

		Twelfth		0		?																						0.000		0.0

		Table 2.  The table I want--the l column for each graduate group

		Year since Entry

														HIST

		At entry												156.0

		First												147.0

		Second												139.0

		Third												129.1

		Fourth												120.5

		Fifth												108.9

		Sixth												91.2

		Seventh												63.0

		Eighth												48.8

		Ninth												31.7

		Tenth												27.8

		Eleventh												9.3

		Twelfth												0.0





HSSC

		

		Table 1.  Annual Data on Enrollments for Cohorts Entering the Graduate Group in HSSC between 1990 and 2000

		Year since Entry		Year of Entry into the Graduate Program

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		p		l

		At entry		7		3		2		3		4		4		3		6		4		4		5		?				45.0

		First		7		3		2		3		3		4		2		6		3		4		5		?		0.933		42.0

		Second		6		3		2		3		3		3		2		6		1		4		5		??		0.905		38.0

		Third		6		3		2		3		3		3		2		6		1		4		?				1.000		38.0

		Fourth		6		3		2		2		3		3		2		5		1		?						0.931		35.4

		Fifth		6		3		1		1		2		3		1		4		?								0.808		28.6

		Sixth		4		2		1		1		1		2		1		?										0.706		20.2

		Seventh		4		0		1		1		1		1		?												0.727		14.7

		Eighth		2		0		1		0		1		?														0.571		8.4

		Ninth		1		0		1		0		?																0.667		5.6

		Tenth		1		0		0		?																		0.500		2.8

		Eleventh		1		0		?																				1.000		2.8

		Twelfth		1		?																						1.000		2.8

		Table 2.  The table I want--the l column for each graduate group

		Year since Entry

														HSSC

		At entry												45.0

		First												42.0

		Second												38.0

		Third												38.0

		Fourth												35.4

		Fifth												28.6

		Sixth												20.2

		Seventh												14.7

		Eighth												8.4

		Ninth												5.6

		Tenth												2.8

		Eleventh												2.8

		Twelfth												2.8
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Table 1a--SAS

		Table 1a.  Cumulative Graduation Percentages by Cohort, Entering Cohorts of 1990-2000:  Arts and Sciences Graduate Groups

																														Cumulative Percentage Graduated

				Number of Entering Students		Cumulative Percentage Graduated through the End Graduated through the End of the n-th Year Following Enrollment

		Cohort				First		Second		Third		Fourth		Fifth		Sixth		Seventh		Eighth		Ninth		Tenth		Eleventh		Twelfth

		1990		317		0		0		1		4		17		32		41		47		50		53		54		56		56

		1991		303		0		0		1		4		18		31		41		47		52		55		57				57

		1992		292		0		0		1		3		16		34		46		50		51		53						53

		1993		282		1		1		2		4		13		26		39		46		51								51

		1994		271		0		0		1		5		15		32		45		51										51

		1995		246		0		0		0		3		18		32														45

		1996		207		0		1		1		5		21		38														38

		1997		257		0		0		0		4		15																15

		1998		272		0		0		0		3																		3

		1999		256		0		0		0																				0

		2000		253		0		0																						0

				2956

						0.1		0.3		0.7		4.1		16.8		32.3		42.3		48.4		51.1		53.5		55.4		55.5

				4972

				405

				515

				5487		0.9061417897

				0.5387279023





Table 1b--SEAS 

		Table 1b.  Cumulative Graduation Percentages by Cohort, Entering Cohorts of 1990-2000:  SEAS Graduate Groups

																														Cumulative Percentage Graduated

				Number of Entering Students		Cumulative Percentage Graduated through the End Graduated through the End of the n-th Year Following Enrollment

		Cohort				First		Second		Third		Fourth		Fifth		Sixth		Seventh		Eighth		Ninth		Tenth		Eleventh		Twelfth

		1990		72		0		1		4		11		21		44		54		57		57		57		58		58		58

		1991		98		0		0		2		5		23		43		50		53		53		54		54				54

		1992		105		1		1		1		6		16		35		43		44		45		47						47

		1993		68		0		1		1		7		22		43		51		54		56								56

		1994		60		0		0		0		3		23		35		40		42										42

		1995		59		0		0		0		5		25		46		53												53

		1996		55		0		0		4		11		31		45														45

		1997		48		0		2		2		10		15																15

		1998		53		0		0		2		6																		6

		1999		69		0		0		1																				1

		2000		60		0		0																						0

				747

						0.1		0.5		1.8		7.2		22.1		41.6		48.5		50.0		52.7		52.6		56.2		58.3





Table 1c--BGS

		Table 1c.  Cumulative Graduation Percentages by Cohort, Entering Cohorts of 1990-2000:  BGS Graduate Groups

																														Cumulative Percentage Graduated

				Number of Entering Students		Cumulative Percentage Graduated through the End Graduated through the End of the n-th Year Following Enrollment

		Cohort				First		Second		Third		Fourth		Fifth		Sixth		Seventh		Eighth		Ninth		Tenth		Eleventh		Twelfth

		1990		39		0		0		0		3		21		51		69		74		74		74		74		74		74

		1991		50		0		0		0		0		12		46		68		80		86		88		88				88

		1992		44		0		0		0		5		18		52		68		77		77		77						77

		1993		57		0		0		2		4		14		35		51		54		60								54

		1994		59		0		0		2		3		17		41		59		71										71

		1995		50		0		0		0		4		10		34		50												50

		1996		24		0		0		0		0		13		42														42

		1997		45		0		0		0		4		13																13

		1998		45		0		0		0		4																		4

		1999		70		0		0		1																				1

		2000		87		0		0																						0

				570

						0.0		0.0		0.5		3.0		14.7		43.0		60.9		71.5		74.3		79.9		81.2		74.4





Table 1d--GSE

		Table 1d.  Cumulative Graduation Percentages by Cohort, Entering Cohorts of 1990-2000:  Graduate School of Education

																														Cumulative Percentage Graduated

				Number of Entering Students		Cumulative Percentage Graduated through the End Graduated through the End of the n-th Year Following Enrollment

		Cohort				First		Second		Third		Fourth		Fifth		Sixth		Seventh		Eighth		Ninth		Tenth		Eleventh		Twelfth

		1990		39		0		0		3		13		18		28		36		41		46		51		51		51		51

		1991		36		0		0		0		8		19		44		47		53		56		56		58				58

		1992		43		0		2		5		16		23		35		47		53		58		58						58

		1993		28		0		0		0		11		21		36		39		46		50								50

		1994		32		0		0		0		0		28		41		44		53										53

		1995		33		0		0		0		15		24		30		30												30

		1996		29		0		0		3		10		24		38														38

		1997		24		0		0		8		21		42																42

		1998		20		0		0		0		10																		10

		1999		32		0		0		0																				0

		2000		38		0		0																						0

				354

						0.0		0.2		1.9		11.6		25.0		36.0		40.5		49.4		52.5		55.0		54.8		51.3





Table 1e--Wharton

		Table 1e.  Cumulative Graduation Percentages by Cohort, Entering Cohorts of 1990-2000:  Wharton Graduate Groups

																														Cumulative Percentage Graduated

				Number of Entering Students		Cumulative Percentage Graduated through the End Graduated through the End of the n-th Year Following Enrollment

		Cohort				First		Second		Third		Fourth		Fifth		Sixth		Seventh		Eighth		Ninth		Tenth		Eleventh		Twelfth

		1990		43		0		0		2		14		28		40		56		56		56		58		60		60		60

		1991		33		0		0		0		6		33		39		45		55		58		58		61				61

		1992		26		0		0		0		4		8		35		46		58		65		65						65

		1993		33		0		0		0		6		36		58		67		70		70								67

		1994		34		0		0		0		6		26		50		59		62										62

		1995		30		0		0		0		13		47		50		57												57

		1996		26		0		0		0		19		38		50														50

		1997		27		0		0		0		7		41																41

		1998		27		0		0		7		41																		41

		1999		33		0		0		0																				0

		2000		33		0		0																						0

				345

						0.0		0.0		1.0		12.9		32.2		45.9		54.9		59.9		62.1		60.4		60.5		60.5
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Figure 1.  Percentage Graduated by Years Since Entry, by Cohort:  All SAS Graduate Groups
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Figure 2.  Cumulative Percentage Graduated by Years Since Entry, by School:  Cohorts Entering 1990-2000
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