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ABSTRACT 

The purposes of the study were to identify the dimensions 

of the quality of doctoral programs, to develop a qualitative 

index based on these dimensions, and to examine the validity of 

the index. 

A total of ten objective variables and 200 doctoral 

programs in the disciplines of physics, electrical engineering, 

biochemistry, and sociology were examined in this study. Alpha 

common factor analysis rotated using varimax was the statistical 

technique employed to identify the dimensions of quality. Factor 

analysis identified two dimensions of the quality of doctoral 

programs in physics, electrical engineering, biochemistry, and 

sociology. The first dimension was the size-related input 

dimension dominated primarily by variables such as the number of 

graduate students, the number of faculty, the amount of 

departmental research spending, and the size of the library. The 

second dimension was the outcomes dimension dominated by variables 

such as the student success rate of gaining academic/research 

positions in Ph.D.-granting universities, faculty research 

productivity, faculty grantsmanship, and the student success rate 

of gaining professional employment outside academia. 

When one or both dimensions were used as bases for 

ranking programs, the method that used both dimensions (the 

vii 
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composite QI) was better in producing plausible rankings of 

programs. The main advantage of using both dimensions was that the 

second dimension acted as a suppressant (or control) to the first 

factor causing the index to produce a more plausible estimate of 

quality. 



CHAPTER 1 

INTRODUCTION 

Background 

Quality ... you know what it is, yet you 
don't know what it is. But that's self
contradictory. But some things are better 
than others, that is, they have more qua
lity. But when you try to say what the 
quality is, apart from the things that 
have it, it all goes poof! There's nothing 
to talk about. But if you can't see what 
Quality is, how do you know what it is, or 
how do you know that it even exists? If no 
one knows what it is, then for all practi
cal purposes it doesn't exist at all. But 
for all practical purposes it does exist. 
What else are grades based on? Hhy else 
would people pay fortunes for some things 
and throw others in the trash pile? 
Obviously some things are better than 
others •.. but what's the "betterness"? 
... So round and round you go, spinning 
mental wheels and nowhere finding anyplace 
to get traction. What the hell is Quality? 
(Pirsig 1974, p. 184). 

"What the hell is quality?" asked Pirsig. Indeed, this is 

a question has been discussed, debated and puzzled about since the 

beginning of humankind. Yet there can be so absolute answer to the 

question. The basic problem underlying this difficulty is the 

lack of a theory of quality and the absence of agreement on the 

concept itself. Since quality is multifaceted and varies with 

individual perception, there cannot be a universal agreement on 

the concept. At the same time, however, we intuitively know there 

is a wide range in quality among many things we confront, use, or 

1 
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deal with on a regular basis--from appliances and automobiles to 

food and books. 

Why is quality as a concept so elusive? The major reason 

rests in the fact that there are differences in the perception of 

quality. Quality, like beauty, is in the eye of the beholder; it 

has a different meaning for different people. For example, a 

Toyota automobile may be regarded by some to be of high quality 

because of its engine reliability and excellent maintenance 

record, while a Ferrari may be celebrated by others for its sporty 

look and high speed capability; one football team may be judged to 

be of quality because of its winning record, while another may be 

similarly judged for its impressive offensive yardage generated 

per game despite experiencing a losing season; movies and 

television shows may be judged by some to be of quality when they 

contain numerous quick-paced scenes, while others may be similarly 

judged because of solid story content and superb acting. As these 

examples suggest, it is clear that there can be no absolute 

criteria or measurement for quality. 

We know that there can be no universal agreement on the 

concept of quality. \Vhile the concept is so elusive, however, why 

are Americans so obsessed with ranking things based on quality? 

Why is it so important that we know which television show or movie 

is the best during a given week, which college football team is 

rated first in the nation, which book is the top-seller of the 

week, and which restaurant we ought to visit for quality dining? 
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Some have speculated that such an obsession is inherent in our 

democratic culture where competition and excellence are central 

values. Whatever the reason, the fundamental point is that when we 

rank things, we are essentially implying that there is a 

consistency in the perception of quality. While there can be no 

absolute consistency, perhaps there are a few attributes of 

quality upon which we can all agree. If such is the case, these 

attributes can be used as reliable measures of quality. 

In higher education, most academics hope that there is 

consistency in the perception of quality, even though there can be 

no absolute consistency given the diversity in people and 

institutions. When Harvard University is judged to be one of the 

premier institutions in the nation, the criteria used to determine 

that undoubtedly will vary with individuals. Some people may offer 

the excellence of Harvard's faculty and curricula as explanations 

for their choice while others may emphasize Harvard's highly-able 

students or its considerable financial resources. Such differences 

notwithstanding, it seems logical that if one were able to 

identify the most pertinent determinants of the quality of Harvard 

or a similar institution, such a set of determinants can be used 

to explain quality in a more reliable manner. Supposing such a 

set of criteria (attributes of quality) can be consistently 

identified for Harvard, does that necessarily mean that the 

quality of all types of higher education institutions can be 

judged based on the same criteria applicable to Harvard? If so, 
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does it mean that all institutions should embrace Harvard as a 

model for quality? Evidently, not all institutions should embrace 

the Harvard tradition nor to think that factors associated with 

quality at Harvard are also applicable to them. Community 

colleges, for example, differ from Harvard in their missions, 

goals, curricular emphasis, and student clientele, but they also 

serve a vital function in our society by educating students mostly 

in the technical and vocational subjects and providing higher 

education opportunities to people (such as working adults and 

senior citizens) who otherwise would not have attend any 

institution. To alter that mission (such as emphasizing research 

as well as instruction) in order to conform to the traditional 

goals of Harvard would not necessarily mean that quality at these 

community colleges would increase. In the long run, such efforts 

may likely undermine their main purpose, that is, providing 

rewarding instruction for those who otherwise would not attend any 

institution of higher learning. 

On the other hand, consistency in the same attributes of 

quality for the same type of institutions is of extreme importance 

for higher education administrators and planners. If excellence of 

the faculty is known to be related to quality, then employing 

highly competent faculty would necessarily increase the quality of 

the institution; if financial resources are related to research 

productivity of faculty, then increased allocation of funds for 

that purpose would necessarily increase research productivity; and 
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if library resources are associated with the quality of research 

productivity and instructional effectiveness, then expansion and 

increased funding of the library could perhaps inc~ease overall 

institutional quality. \fuile the same set of attributes of 

quality cannot be universally applicable to all institutions, even 

to those which are presumed to be of the same type (such as 

research universities, comprehensive regional universities, or 

community colleges), there is a compelling need to identify the 

attributes of quality for similar types of institutions. 

Studies that have attempted to examine quality in higher 

education can be categorized under three general types: (1) 

reputational studies; (2) objective indicator studies; and (3) 

quantitative correlate studies. Reputational studies pioneered 

inquiry into quality in higher education. These studies use peer 

evaluations from faculty, department heads, or deans as bases for 

ranking programs. Objective indicator studies, on the other 

hand, assess programs through the use of objective variables such 

as faculty research productivity and student outcomes. Finally, 

quantitative correlate studies are not designed to measure 

quality. Rather, they are designed to identify factors that are 

associated with reputational ratings. Overall, all three types of 

studies have enhanced our understanding of quality in higher 

education, but they all suffer from various methodological 

limitations. The major limitation is the lack of adequate 

definition and measurement of quality. Both reputational and 
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quantitative correlate studies have failed to come up with a 

definition or an adequate measurement of it; and even though 

objective indicator studies have attempted to do so, the best of 

such definitions or measurements are still far from ideal. It is 

for this reason that this study is undertaken. 

Purposes of the Study 

The purposes of the study are to identify the 

dimensions of the quality of doctoral programs, to develop a 

qualitative index based on these dimensions, and to examine the 

validity of the index. 

Significance of the Study 

Although institutions of higher education will be faced 

with many challenges in the decade ahead, such as limited or 

declining financial resources, public disenchantment with higher 

education, continuing pressures for accountability, and declining 

enrollments, they should not allow the quality of their programs 

and institutions to deterioriate. But in order to prevent that 

from happening, institutions must have improved understanding of 

program excellence. If the dimensions of quality can be 

identified, institutions will be able to use that knowledge to 

enhance the quality of their programs and ultimately their 

institutions. A valid and reliable index, when developed, also has 

enormous uses. It can facilitate constituents outside academia, 

such as private industries, philanthropic organizations and the 
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federal government, in their decision making relating to donation, 

sponsorship, and funding. The index also can be helpful to 

students and faculty who must know ~.,hich program they should seek 

to pursue their educational and professional interests. 

Research Questions 

1. What are the dimensions of the quality of doctoral 

programs? 

2. Can a qualitative index be developed based on these 

dimensions? 

3. If so, is the qualitative index a more valid index 

than existing univariate measures for measuring the quality of 

doctoral programs? 

Scope of the Study 

This study will cover programs only at the doctoral 

level. Specifically, 

disciplines will be 

social and behavioral 

mathematical and 

a total of 200 doctoral programs in four 

analyzed: (1) sociology (representing the 

sciences), (2) physics (representing the 

physical sciences), (3) biochemistry 

(~epresenting the life sciences), and (4) electrical engineering 

(representing engineering). The programs selected, however, are 

not limited to those offered only by highly visible institutions. 

Programs offered by less visible institutions are also represented 

in the sample (see Appendices B through E for details on the 

distribution). 
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Assumptions 

This study assumes that quality is a multidimensional 

construct; accordingly, it is susceptible to various 

interpretations. However, it is also assumed that some consistency 

i~ the perception of quality will make the definition and 

measurement of quality possible. The definition and measurement 

of quality in this study is derived through factor analysis of 

readily available data on objective variables. This definition and 

measurement is not claimed to be an absolute for defining and 

measuring the quality of all doctoral programs. It is hoped, 

however, that it can be used to improve the understanding of the 

quality of doctoral programs having similar curricular emphases, 

goals, and missions. 

Definition of Terms 

1. Reputational ratings are defined as ratings based on 

perceived quality measured subjectively through peer evaluations. 

2. Objective indicators of quality are defined as 

measures of quality relatively free from subjective 

interpretation. 

3. Quantitative correlates of quality are defined as 

objective variables that are found to have statistical association 

with reputational evaluations. 



Reputational, 

CHAPTER 2 

LITERATURE REVIEW 

objective indicator, and quantitative 

correlate studies are examined in this chapter in terms of their 

major findings, strengths, and limitations. 

Reputational Studies 

Studies on Graduate Education 

The best-known reputational studies on graduate eduation 

were the two reports sponsored by the American Council on 

Education (ACE): Allan Cartter's Report, "An Assessment of Quality 

in Graduate Education" (1966), and its replication, "A Rating of 

Graduate Programs" (1970), undertaken by Kenneth Roose and Charles 

Andersen. Prior to the two ACE studies, however, major 

reputational reports were undertaken by Hughes (1925, 1934) and 

Keniston (1959). The first study by Hughes was one of the earliest 

published national reputational studies on graduate education. 

What prompted Hughes, then President of Miami University in Ohio, 

to undertake his study was his concern for the lack of information 

about graduate schools available to baccalaucreate graduates of 

his institution who wanted to pursue graduate education. 

Consequently, Hughes set out to evaluate the quality of graduate 

instruction in 38 out of the 67 institutions then offering the 

Ph.D. He began his study by compiling a list of distinguished 

9 
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national scholars in twenty fields of study provided by the Miami 

University faculty. Questionnaires were subsequently sent to 

theses scholars soliciting their ratings of Ph.D. programs. A 

second report by Hughes in 1934 employed a similar methodology, 

but in this report he studied 35 fields in 59 universities and 

classified departments into two categories, adequate or 

distinguished, using an expert panel of 40 faculty members. Even 

though the two Hughes reports were by no means ideal in terms of 

the research methodology employed, Hughes deserved credit as a 

pioneer into the investigation of quality. As Lawrence and Green 

(1980) pointed out, Hughes was the first person to advocate the 

use of academicians as evaluators, the first to emphasize the 

importance of reviewing programs at the graduate level, and the 

first to use faculty quality as a major criterion for evaluating 

program quality. 

Despite such strengths, many criticisms have been 

directed at the two Hughes' studies. Two of the more frequently 

cited critici~ms are the small size of the panel of experts 

(between 20 to 60) and the disproportionate geographical 

representation of the experts who tended to be concentrated in the 

Northeast and Midwest. Such criticisms notwithstanding, the 

studies by Hughes continue to be heavily cited, usually for 

comparison purposes. 

Even though the Hughes reports have received much 

criticism, there were no attempts to improve or update these 
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reputational rankings until the study conducted by Keniston in the 

late 1950s. Keniston (1959) attempted to determine the academic 

standing of the University of Pennsylvania in relation to a group 

of twenty-four similar universities belonging to the Association 

of American Universities (AAU). The study was based on 

consultation sessions with department chairpersons, who were asked 

to name the top five graduate departments in their fields on a 

combined measure of program and faculty quality. By aggregating 

data from the sessions, Keniston generated a rank-ordered list of 

the twenty-five institutions, and for comparative purposes, he 

matched his list against that of Hughes to see if there had been 

any changes in the rankings of the same institutions during the 

course of a generation (Keniston 1959). 

Like all reputational studies, the Keniston study has 

received its share of cricitisms. Similar to criticisms of the 

Hughes' reports, the panel of experts used in the study has been 

judged by some to be too small, and the use of department heads as 

judges of reputation has been criticized as less than an ideal 

approach to gathering information about reputation. Regarding the 

latter, some critics have argued that department heads often were 

not the best judges for several reasons: (1) Since most department 

chairs were full professors, were generally older in age, and were 

frequently not the most distinguished scholars in the departments, 

they were not necessarily representative of their peers in 

specialization and knowledge of their academic discipline (Cartter 
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1966); (2) Since department heads were generally older in age 

than the regular faculty, they tended also to be traditionalists 

and hence may have ranked more prestigious departments higher and 

less prestigious ones lower (Cartter 1966; Lawrence and Green 

1980); (3) There may be a problem of alumni bias since a majority 

of department heads had graduated from the institutions being 

sampled (Lawrence and Green 1980). 

Keniston study has been that 

Another major criticism of the 

the researcher failed to 

distinguish measures of faculty reputation from measures of 

general educational reputation (Cartter 1966). 

Constructive criticisms when heeded can be used to 

improve subsequent methodological designs, and some of these 

criticisms guided the design of the two aforementioned ACE 

studies. In the 1966 Cartter Report, great care was taken in 

addressing several of the methodological inadequacies reflected in 

the earlier reports by Hughes and Keniston. For example, one such 

improvement was made in the area of achieving a more equitable 

geographical representation of institutions. Cartter sampled 106 

universities located in various regions of the country. 

Nevertheless, some highly criticized features of the previous 

studies remained. One such feature was the use of a panel of 

experts as judges. Despite strong criticisms about its use, its 

validity was defended by the researcher. 



The present study is a survey of informed 
opinion. The opinions we have sought are 
what in a court of law would be called 
"the testimony of expert witnessess"-
those people in each field who are well 
qualified to judge, who by training are 
both knowledgeable and dispassionate, who 
by their scholarly participation within 
their chosen fields have earned the 
respect of their colleagues and peers 
(Cartter 1966, p. 8). 

13 

Conscious of several other criticisms brought against 

Hughes and Keniston, Cartter identified three purposes for his 

study. First, he wanted to update the two earlier studies to see 

what changes had occurred in the same programs. Second, he wanted 

"to widen the assessment to include all major universities in the 

United States on the assumption that major expansion will come 

from the 10-15 traditionally distinguished universities" (Cartter 

1966: p. 3). Third, he wanted to examine and compare reputational 

and objective measurement techniques (Cartter 1966). 

Cartter worked with a total of 4,000 raters: department 

chairs, distinguished senior scholars, and knowledgeable junior 

scholars. They were asked to rate each doctoral program in their 

own field of study on two bases: (1) the quality of the graduate 

faculty, and (2) the effectiveness of the doctoral program. 

Response categories for the first ranking ranged from 

distinguished to not sufficient, while categories for the second 

ranged from extremely attractive to not attractive. An 

insufficient information option was available for both rankings. 

From this scale, Cartter compiled scores for each department and 



produced national rankings of 

twenty-nine academic disciplines 

1,663 

in 106 

14 

graduate programs in 

universities. Careful 

attention was paid to the statistical validity and reliability of 

the research methods used in the study. First, representativeness 

of the sample of raters was checked 

biographical information of raters. Second, 

and analyzed using 

detailed reliability 

testing of the derived rankings was performed for three fields of 

study: economics, English, and physics. Cartter found that his 

reputational ratings were reliable because they had remained 

unchanged when the ratings were separated according to the raters' 

academic rank, their institution of employment, their highest 

degree and geographical origin of the degree, and their field of 

study. Cartter also investigated the widespread claim that a small 

panel of experts may bias reputational results. His findings 

affirmed this claim. No less important, his results revealed that 

a minimum of fifty knowledgeable persons would be required in a 

sample before reliability could be insured. 

Finally, Cartter compared his ratings to those derived by 

objective measures, such as department size, faculty scholarship, 

faculty salaries, library resources, and publication records. 

Cartter found consistency between the two types of ratings and 

concluded 



it seems likely that if one were to 
include enough factors in constructing a 
so-called objective index--allowing for 
variations in institutional size and a 
university's committments to certain 
fields of study--the results of our 
subjective assessment would be almost 
exactly duplicated (Cartter 1966, p. 18). 

15 

This first ACE report received a strong response from the 

academic community, including both severe criticism and unstinting 

praise. In 1970, a replication of the first ACE study was 

undertaken, this time by Roose and Andersen. The original purpose 

of this second report was to fulfill Cartter's committment to 

undertake a five-year follow-up to the first report, and much of 

it consisted of reassessments of the same departments. Roose and 

Andersen, however, emphasized that they would not undertake any 

study that would "bolster or inflate [institutional] egos" (Roose 

and Andersen 1970, p. 3). Rather, their study was inteQded to be 

informational. The researchers hoped that readers of their report 

would "think in terms of quality ranges rather than specific 

pecking orders" (1970, p. 2); in order to encourage readers to 

think in this direction, ranges of scores rather than absolute raw 

departmental scores (as in the Cartter report) were presented. 

Roose and Andersen also saw a need "to protect the 

potential consumer of graduate education from inadequate programs" 

(1970, p. 2). Therefore, their study was extended to the less 

visible institutions. The sample was expanded to include 131 

institutions (106 were used in the first study) and 36 fields of 

study (29 were used in the first study). Altogether, 2,626 
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graduate programs ,.ere examined, a fifty-eight percent increase 

over the first ACE-sponsored study. Like Cartter, Roose and 

Andersen did not aggregate departmental scores to derive 

institutional rankings. Cartter had given ~hree reasons for this: 

first, since not all institutions surveyed had doctoral programs 

in all fields, it was not possible to derive accurate 

institutional rankings; second, even if all institutions had 

doctoral programs in all fields, assigning weights to various 

fields would be difficult, if not impossible; third, since 

departmental specialization is the chief organizing principle in 

academia, it would serve little purpose to report information on 

an institutional basis. Despite these convincing reasons, there 

have been some researchers who have disagreed with Cartter and 

have developed institutional rankings. Such researchers include 

Magoun (1966), the National Science Board (1969), and Petrowski, 

Brown and Duffy (1973). 

Even though the two ACE reports showed a marked 

improvement in research methodology over the earlier reputational 

studies, they have drawn many criticisms. Perhaps the most 

frequently cited criticism has been that the ACE studies ignored a 

large number of higher education institutions (Lawrence and Green 

1980; Conrad and Blackburn 1985a; Petrowski, Duffy, and Brown 

1973). The surveys also have been criticized for not assessing the 

less visible programs in lesser-known institutions and programs 

with few nationally renowned faculty. Further, the reports did not 
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rate departments in the large field of education, and the smaller 

but still significant professional fields of agriculture, business 

administration, law, dentistry, and medicine (Petrowski et a1. 

1973). 

Another frequently cited cricitism of the ACE reports has 

reputation rather than been that they measure 

and Green 1980; Dolan 1980). Dolan argued 

quality (Lawrence 

that even if the 

reports were measuring reputation, the measurement was not done in 

an adequate manner. Reputation, Dolan pointed out, is often as 

difficult to measure as quality, and the ACE reports did not 

adequately measure either 

reputation also was noted 

one. The 

by Knudsen 

difficulty of measuring 

and Vaughan (1969), who 

suggested that the reason for the difficulty is that reputation is 

too strongly influenced by department size and name familiarity 

from faculty publication. Gai1ant and Prothero (1972) shared a 

similar view and added an interesting observation. They have 

pointed out that the reputation of the faculty is not just 

affected by the sheer number of faculty but by the existence or 

non-existence of a "critical mass." Critical mass, according to 

the authors, is the minimum departmental size required for a high 

quality program but which did not guarantee it. Following this 

reasoning, reputation can be as influenced by the presence of this 

critical mass as department size. 

Another criticism of the ACE ratings has been that the 

ratings will only cause a "halo" or the so-called Hertz-Avis 
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effect by establishing a pecking order among institutions. The 

basis for this criticism is that since the ACE ratings have many 

methodological limitations, they cannot be regarded as reliable 

bases for establishing any pecking order (Webster 1981; Dolan 

1980; Lawrence and Green 1980). Furthermore, some critics have 

argued the halo effects created by the ratings will tend to 

reinforce institutional status quo and impede innovations and 

improvements. Dolan (1980), for example, argued that only the 

large, orthodox academic departments will be rewarded by these 

ratings. Programs that can develop in an unorthodox fashion (such 

as interdisciplinary work or experimentation in graduate 

education) will suffer. 

The ACE studies also have been criticized for not 

examining all valid measures of the quality of doctoral programs 

(Dolan 1980; Webster 1981; Lawrence and Green 1980). The ACE 

ratings are based on only two measures (reputation of the faculty 

and reputation of the program) and therefore, according to the 

critics, cannot be regarded as though they are measuring the 

overall quality of doctoral programs. The same critics argued 

that the ACE ratings were also measuring general academic 

excellence. Petrowski and his colleagues (1973), however, found 

this observation to be unfounded when they discovered little or no 

relationship between the reputation of surveyed doctoral programs 

and that of baccalaucreate or unsurveyed graduate programs. 

Nevertheless, the lack of adequate measures of quality continues 

to be criticized. 
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Another criticism has centered on the controversial use 

of a panel of experts as evaluators. In addition to rater bias, 

critics have argued that since a disproportionately large number 

of evaluators were graduates or faculty members in the larger and 

more prestigious programs, their evaluations also would be 

affected by alumni bias (Lawrence and Green 1980; Webster 1981; 

Cartter 1966). Both biases were said to affect ratings in a 

misleading manner. To be sure, some critics have offered their 

suggestions for improvement. Lawrence and Green (1980), for 

example, recommended that nonacademicians and other individuals 

who may be more knowledgeable about program quality be included as 

evaluators. 

Finally, the ACE reports have been criticized for the lag 

that existed between the time data were collected and when ratings 

were reported. This time lag, critics argue, would render the 

ratings to be unreflective of current conditions that exist at a 

given university (Webster 1981; Petrowski et al. 1973). 

As discussed above, there have been researchers who have 

aggregated departmental scores into institutional rankings despite 

Cartter's plea that they should not. The list of such researchers 

includes Magoun (1966), the National Science Board (1969), and 

Petrowski, Brown, and Duffy (1983). 

Magoun (1966) compiled data from the Cartter report and 

aggregated departmental scores into two types of institutional 



20 

standings--comprehensive and divisional--covering the humanities, 

social sciences, life sciences, physical sciences, and 

engineering. Since there were two types of scores reported by 

Cartter, one based on the quality of the graduate faculty and the 

other on the effectiveness of the graduate program, Magoun 

generated a total of four institutional standings. Divisional 

institutional standings were derived by dividing the sum of all 

departmental scores in each division by the total number of rated 

programs in the division. Comprehensive institutional standings, 

on the other hand, were derived by dividing the sum of all 

divisional scores by four (four was used as the denominator 

because engineering was excluded). 

Magoun compared the divisional standings with the 

comprehensive standings and found consistency between the two. 

Institutions that appeared in the upper clusters of the divisional 

standings list also appeared in the upper half of the 

comprehensive standings list. This consistency led Magoun to 

conclude that the aggregation of department scores into an 

institutional score was not only possible, it would be reflective 

of the overall institutional reputation (statistically, some 

consistency had to occur since calculations were based on the same 

data). 

Another attempt to derive institutional rankings from' 

aggregated departmental scores was a report entitled "Graduate 

Education: Parameters for Public Policy," published by the 
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National Science Board (1969). This study was based on Cartter's 

ratings of the reputation of the graduate faculty. Essentially, 

the National Science Board aggregated departmental scores (based 

on facuxty reputation) into institutional scores and rank-ordered 

institutions. The list revealed that there ~yere fifty institutions 

in the top three ranks of a seven-rank system. The institutions, 

however, were not as evenly distributed geographically as the 

Board had expected. T,he heaviest concentration of the institutions 

were located in the Mid-Atlantic region (with 13 institutions), 

followed by the East North-Central (with 10 institutions), while 

the sparsest concentrations were found in the Mountain and East 

South-Central regions with only one each. 

The third and more recent attempt to derive institutional 

rankings was made by Petrowski, Duffy, and Brown (1973). In this 

report, the researchers attempted to identify national 

universities (which were institutions that should be funded by the 

federal government for the undertaking of graduate education and 

research) by utilizing three methods. The first method involved 

the derivation of an institutional score by averaging the scores 

of all departments (ranked or not) within a given institution 

(data came from the ACE studies). The second method ranked 

institutions only according to the number of programs that have 

achieved ACE rankings. The third method used a weighting scheme 

which considered both the number of rated departments and the 

reputational rankings of the departments. In this method, a 
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weighted institutional mean score was derived by ~ultiplying the 

means scores derived from the first method with the proportion of 

rated departments to the total number of disciplines surveyed. 

These weighted mean scores were subsequently used as bases for 

deriving institutional rankings. 

To check for the validity of the rankings, Petrowski et 

al. compared them to those of the National Science Board. They 

found consistency between the two rankings for seven of the nine 

regions. In addition, the researchers noted several consistencies 

in several institutional characteristics among the top-rated 

institutions. For example, the top-rated thirty universities were 

all large institutions and had more than sixteen ranked 

departments. Finally, the researchers offered a few words of 

caution regarding their research findings. They pointed out that 

their rank-ordered list of institutions (or any other) that 

attempted to identify national universities for exclusive 

financial support would produce a guild of preferred institutions 

in which entry would be severely restricted. According to the 

researchers, it is mediocrity that should be discouraged, not 

entry into the guild (Petrowski, Duffy, and Brown 1973). 

In addition to the ACE studies and studies that 

aggregated departmental scores into institutional rankings, other 

reputational studies on graduate education were conducted by Ladd 

and Lipset; Clark, Harnett and Baird (1976); and, more recently, 

the Conference Board of Associated Research Councils (1982). Ladd 
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and Lipset, utilizing basically the same methodology employed by 

Hughes and Keniston, asked 4,000 faculty members at four-year 

colleges and universites to identify five departments known for 

their distinguished faculty in their respective discipline. 

Departments receiving votes from at least ten percent of the 

respondents in each of the nineteen surveyed fields qualified to 

be ranked (cf. Scully 1979, p. 77). 

The study by Clark and her associates, conducted under 

the joint sponsorship of the Council of Graduate Schools and the 

Educational Testing Service, used reputational evaluations and 

objective variables to rank programs. Reputational evaluations of 

seventy-three departments in the fields of chemistry, history, and 

psychology were obtained from faculty members, students, and 

alumni. These reputational evaluations were combined with thirty 

objective variables to arrive at two clusters of indicators: (1) 

research-oriented indicators and (2) educational experience 

indicators. There were high correlations among variables within 

each cluster but not across clusters. As a result, Clark et al. 

quickly pOinted out that their ratings were "not ratings of 

overall doctoral program quality, but, rather, ratings of the 

faculty employed in these programs, reflecting primarily their 

research records" (Clark et al. 1976, pp. 1313-1314). 

The most extensive reputational study of graduate 

education was that conducted by the Conference Board, which is 

comprised of the American Council of Learned Societies, the 
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American Council on Education, the National Research Council, and 

the Social Science Research Council (Jones, Lindzey, and 

Coggeshallwere editors of the five-volume report). This study 

assessed the quality of doctoral programs in 32 disciplines in 

more than 200 doctorate-granting universities (a total of 2,699 

programs). The Conference Board undertook this study based on 

four stated principles: 

(1) The importance of the study results 
to national and state bodies; 

(2) The desire to stimulate continuing 
emphasis on quality in graduate edu
cation; 

(3) The need for current evaluations that 
take into account the many changes 
that have occurred in programs since 
the Roose-Andersen study; and 

(4) The value of extending the range of 
measures used in evaluative studies 
of graduate programs (Jones et al. 
1982a, p. 7). 

Within the context of these principles, the Board took 

great care in addressing some of the criticisms brought against 

previous reputational studies and attempted to resolve some of 

their methodological inadequacies. One such inadequacy was 

resolved by the use of mUltiple measures. The Board recognized, 

however, that no matter how many of these measures were used, they 

would not fully satisfy those who did not believe the quality of 

graduate education could be quantified. Furthermore, according to 

the Board, the usefulness of any assessment would be dependent on 

the validity and reliability of the measures used. The Board 

considered three criteria for the inclusion of variables. The 
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first criterion was that variables must be related to the quality 

of research-doctorate programs. The second criterion concerned the 

feasibility of gathering and compiling reliable data on these 

variables for making national comparisons of programs in 

particular disciplines. . Thirdly, the Board only considered 

variables that were applicable to a majority of the disciplines 

surveyed (Jones et al. 1982a). 

Using this approach, the Board compiled, analyzed, and 

reported data and findings in five studies covering programs in 

the following areas: (1) humanities, (2) social and behavioral 

sciences, (3) biological sciences, (4) mathematical and physical 

sciences, and (5) engineering. Because these studies contain 

variables and data which will be used in this present study, it is 

important to discuss each study in greater detail. 

Humanities. In this study, a total of 522 programs in 

art history, classics, English language and literature, French 

language and literature, German language and literature, Spanish 

language and literature, linguistics, music, and philosophy were 

examined. Twelve variables were used in the study, and they can 

be grouped under four general areas: (1) program size; (2) 

characteristics of graduates; (3) reputational survey results; and 

(4) university library size (Jones et al. 1982a). 

Under program size, three variables were included: (a) 

the reported number of faculty members in the program in December 

1980 (this information was obtained directly from participating 
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universities); (b) the reported number of program graduates in the 

five years from 1975 through 1980 (this figure was based 

on data compiled in the National Research Council's Survey ~ 

Earned Doctorates); and (c) the reported total number of full-time 

and part-time graduate students (taken in December 1980) who were 

enrolled in the program and who intended to earn doctorates (Jones 

et al. 1982a). 

Under characteristics of graduates, data for four 

variables were compiled: (a) the fraction of program graduates who 

had received some national fellowship or training grant support 

during their graduate education during fiscal years 1975 th~ough 

1979; (b) the median number of years from first enrollment in 

graduate school to receipt of the doctorate (data were taken 

during fiscal years 1975 through 1979); (c) the fraction of fiscal 

year 1975-79 program graduates who at the time they completed 

requirements for the doctorate reported that they had made 

definite committments for postgraduate employment either inside or 

outside academia; and (d) the fraction of fiscal year 1975-79 

program graduates who at the time they completed requirements for 

the doctorate reported that they had made a definite committment 

for postgraduation employment in Ph.D.-granting universities (this 

variable was intended to measure the number of graduates who have 

become academic reseachers) (Jones et al. 1982a). 

The third area of variables, reputational survey results, 

which were based on responses to the Board's survey conducted in 



1981, included (a) the mean rating of the 

quality of the program faculty; (b) the 
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perceived scholarly 

mean rating of the 

effectiveness of the program in educating future research 

scholars/scientists; (c) the mean rating of the improvement in 

program quality in the last five years; and (d) the mean rating of 

the evaluator's familiarity with the work of the program's 

faculty. The last variable was used as a control for checking the 

reliability of the first three reputational ratings (Jones et al. 

1982a). 

Finally, under university library size, there was a 

composite index (taken in 1979-80) describing the library size in 

the university in which the program was located. This index was 

based on data compiled by the Association of Research Libraries 

(Jones et al. 1982a). 

Social and Behavioral Sciences. Data for a total of 639 

programs in anthropology, economics, geography, history, political 

science, psychology, and sociology were presented in this study. 

In addition to the four groupings of variables used in the 

humanities study, two additional areas were added: (1) research 

support data, which were represented by (a) the fraction of 

program faculty members holding research grants from the Alcohol, 

Drug Abuse, and Mental Health Administration, the National 

Institute of Health, or the National Science Foundation at any 

time during the FY 1978-80 period, and (b) the total expenditures 

reported by the individual university for research and development 
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1979; and (2) 

publication records, which contained (a) the number of published 

articles attributable to the program faculty members for 1978-80, 

and (b) the fraction of progr~m faculty members with one or more 

published articles during 1978-80 (Jones et al. 1982b). 

Biological Sciences. A total of 616 programs in 

biochemistry, botany, cellular/molecular biology, microbiology, 

physiology, and zoology were reviewed. All six areas of variables 

used in the previously discussed social and behavioral sciences 

study were used in this study. The only difference was that 

instead of using the fraction of faculty members with one or more 

published articles as a variable (this was one of the variables 

under the area of publication records), a replacement variable 

that estimated the overall influence of published articles was 

used. The Board claimed that this new variable was not designed to 

measure the impact of articles by individual authors/faculty 

members but rather to measure the impact of the journals in which 

articles associated with a particular program had been published 

(Jones et al. 1982c). 

Mathematical and Physical Sciences. Data for 596 

programs in chemistry, computer science, geosciences, mathematics, 

physics, and statistics/biostatistics were compiled and presented. 

The variables included in this study were similar to those used in 

the study of biological sciences (see Jones et al. 1982d). 
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Engineering. Exactly 326 programs in chemical, civil, 

electrical, and mechanical engineering were reviewed in this 

report. The variables included in this analysis were similar to 

those used in the study of biological sciences (see Jones et al. 

1982e). 

Some Selected Conference Board's Findings. From the five 

sets of data, the Conference Board reported differences across 

disciplines. For example, in the humanities study, the English 

programs, on the average, had the largest number of faculty 

members (31 in December 1980), while music was second with 20 

faculty members. The English programs also graduated the most 

students (an average of 44 Ph.D. recipients per program in the FY 

1975-79 period) and had the largest enrollment (an average of 62 

doctoral students in December 1980). In contrast, the German 

programs had an average of only 9 faculty members, 13 graduates, 

and 15 doctoral students. 

The Board also performed Pearson product-moment 

correlation analyses for all possible combinations of variables 

used in each study. In the humanities study, for example, the 

Board found two variables, the number of program graduates and the 

survey rating of the reputation of the program faculty, to be 

highly correlated. The Board did not, however, offer any 

explanation for this correlation. Correlation results for other 

disciplines were similarly reported. 
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Perhaps the most significant part of the Board's study 

was the attempt to 

reputational survey 

prove 

items. 

the 

Using 

reliability of 

the split-half 

the three 

correlation 

analysis, the Board was able to establish the overall reliability 

of the survey results in each discipline in all five studies. The 

Board found a high degree of reliability in the judgments of the 

evaluators in all three survey items. This finding is especially 

significant for this present study in light of the fact that data 

on these reputational ratings will be used as standards for 

comparisons. 

As a final step, the Board addressed and defended some of 

the criticisms brought against reputational studies. In response 

to the criticism that reputational ratings may be affected by 

inaccurate judgments among evaluators who are unfamiliar with the 

. program they are asked to evaluate, several observations were made 

by the Board. First, the Board found that its ratings did indeed 

vary as a function of the level of familiarity among evaluators. 

Specifically, the reputation of the faculty was rated higher by 

evaluators who had considerable familiarity (this was a category 

used to measure the level of familiarity) than by evaluators who 

had some or little familiarity. This finding, however, did not 

surprise or concern the Board. In a subsequent analysis, the Board 

found that ratings from unfamiliar evaluators had insignificant 

effects on the overall ratings. (Jones et al. 1982a, p. 196). 

In addressing the criticism that reputational evaluations 

may be affected by the geographical proximity of evaluators, the 
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Board regrouped programs into two categories, nearby and outside, 

depending on the proximity of the evaluators to the programs. By 

recalculating the mean ratings of the reputation of the faculty, 

the Board found that even though nearby programs were given higher 

ratings than those outside the evaluators' region, the differences 

were quite small. The Board called these differences a 

represent~tion of no more than a "secondary effect" since 

evaluators tended to rate higher those programs they were familiar 

with, whether nearby or not. Also, the high correlations found 

between the mean ratings of the two groups of programs, the nearby 

and the outside, showed that the relative standings of programs 

were not significantly influenced by the geographical proximity of 

evaluators. 

In addressing yet another criticism, namely that 

reputational surveys may be affected by alumni bias, the Board 

analyzed its own data and found evidence to support this claim: 

there were differences in the ratings of the reputation of faculty 

between alumni and non-alumni. Fortunately, the proportion of the 

evaluators who were alumni of the programs they were asked to 

evaluate was small and therefore had "very little" effect on the 

overall survey results. The insignificance of these effects was 

established by recalculating the mean ratings of faculty 

reputation in some selected programs with evaluations from alumni 

excluded and comparing them to the original mean ratings. In the 

humanities study, for example, the mean ratings of 485 out of 522 
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humanities programs had remained unchanged (to the nearest tenth 

of a unit). Similar insignificant differences were observed for 

the social and behavioral sciences (Jones et al. 1982b, pp. 

198-199), the biological sciences (Jones et al. 1982c, pp. 

186-187), the mathematical and physical sciences (Jones et al. 

1982d, pp. 182-183), and engineering (Jones et al. 1982e, p. 

132). From these results, the Board concluded that alumni bias 

did not playa significant part in their reputational survey data, 

and therefore it did not exclude alumni ratings from its data. 

The Board also addressed the criticism that reputational 

evaluation may hav~ been affected by the interaction of research 

interests of evaluators and the focus of the research interests of 

the program to be rated. Some critics have argued that since some 

programs may be strong in some narrowly focused areas of 

research, this strength may not be known and hence not evaluated. 

The Board recognized the difficulty in identifying research 

interests within programs; so it only attempted to do so for the 

fields of physics and statistics/biostatistics. Evaluators in each 

discipline were separated into two groups according to their 

specialized area. In physics, for example, the first group 

included specialists in elementary particles and nuclear 

structure, while the second group was comprised of specialists in 

all other areas of physics. Mean ratings of the reputation of the 

faculty for each of the two groups were recalculated, and overall 

findings indicated that the evaluators' specialty field had an 
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effect on their ratings but not significant enough to alter the 

relative standings of the programs. A similar conclusion was 

reached for the statistics/biostatistics field (see Jones et al. 

1982d, p. 184). 

In summary, the Conference Board has developed a much 

improved reputational study of doctoral programs. The 

methodologies used to gather institutional and program data and 

the reputational evaluations were clearly superior to those used 

in the past. Nonetheless, there were some limitations. The first 

was that the Board did not attempt to define quality. The closest 

the Board ever came to a definition was when it specified that its 

reputational surveys were measures of perceived program 

quality--not quality in some ideal or absolute sense. Therefore, 

the Board refrained from ranking programs. It reasoned that any 

ranking attempt would not fully capture the actual quality of 

programs. Another limitation of the study was that the Board 

merely assumed the reputation of the faculty to be the major 

variable indicating quality. While this is not a major 

criticism, the Board could have combined its reputational survey 

results with its data on objective variables to arrive at a more 

adequate definition or measurement of quality. This present study 

will address this lacuna. 
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Studies on Professional/Undergraduate Programs 

One of the major cricitisms of reputational studies is 

that a majority of these studies 

graduate level. In addressing 

are focused on programs at the 

this criticism~ some researchers 

have focused on undergraduate and professional programs. 

One major attempt to assess professional programs was a 

study by Margulies and Blau (1973) which rated programs in 

seventeen professional fields: architecture, business, education, 

engineering, law, library science, nursing, pharmacy, social work, 

dentistry, forestry, journalism, medicine, optometry, public 

health, theology, and veterinary medicine. Employing an approach 

similar to that used by Roose and Andersen, 1,180 deans of 

professional schools were asked through a questionnaire to 

identify the best programs in their respective field of specialty. 

Responses were subsequently 

institution. In a follow-up 

aggregated and 

study, Blau 

programs ranked by 

and Margulies (1974) 

added music as an eighteenth field and responded to the criticisms 

brought against their first report in several ways. First, Blau 

and Margulies attempted to rebut the criticism that their findings 

would only create an institutional "halo effect." They took the 

position that professional schools did actually differ in quality 

and that providing such information to consumers was a public 

service. Secondly, they defended the low response rate from deans 

(only 36 percent) in their first report (critics argued that the 

low rate may have biased results) by providing evidence that high 



35 

or low response rate did not markedly affect their rankings. In 

their follow-up study, Blau and Margulies got a higher response 

rate (79 percent) and found that their rankings had remained 

basically unchanged from the original study. 

Another study of professional programs was undertaken by 

Cartter and Solmon in 1977. This study rated programs in law, 

education, and business. This study basically employed the same 

methodology used by Blau and Margulies (1974), that is, 

questionnaires were sent to faculty and deans soliciting ratings 

of the reputation of the faculty and program on a Likert-type 

scale. Cartter and Solmon found many similarities between their 

findings and those of Blau and Margulies. There were some 

differences, but the differences, according to Munson and Nelson 

(1977), may. simply be due to differences in the sample and the 

instrument used. 

Other reputational studies of professional programs 

included a study by Carpenter and Carpenter (1977) which ranked 

forty-four library science programs; a study by Cole and Lipton 

(1977) which ranked medical schools; two studies by the MBA 

Magazine (1974, 1975), which ranked the top fifteen business 

programs; and a study reported in the Juris Doctor Magazine 

(1976), which ranked the top twenty law schools in the nation. The 

law school study was unique in that, in addition to 58 deans, 

1,300 magazine readers were used as evaluators. Interestingly, the 

study found consistency in the ratings between the two group~ (cf. 

Lawrence and Green 1980, p.21). 
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Finally, another group of reputational studies assessed 

undergraduate programs. A study by Johnson (1978) identified a 

list of the ten leading institutions in terms of their national 

influence. This list turned out to be similar to the list of 

leading universities generated by Petrowski, Duffy, and Brown 

(1973). In another assesssrnent of undergraduate education, Solmon 

and Astin (1981) identified the top-rated undergraduate 

departments in seven fields based upon six criteria. The most 

striking finding of this study, however, was that it identified a 

fairly large number of institutions that had not appeared in 

previous reputational studies. According to Conrad and Blackburn 

(1985a), the explanation for this was that many previous studies 

had overlooked or had not examined many other relevant rating 

criteria, such as faculty committment to undergraduate 

instruction. 

Critique of Reputational Studies 

Reputational studies have been criticized for their 

methodological limitations. First, critics argue that there is no 

clear definition or direct measurement of quality; what is 

actually measured is renown or reputation (Dolan 1980; Lawrence 

and Green 1980). Second, there is likely to be a problem with 

rater and alumni bias if members of the panel of evaluators are 

graduates of the programs they are rating (Webster 1981; Cartter 

1966; Lawrence and Green 1980) or if they are unfamiliar with the 

programs they are asked to evaluate (Blackburn and Lingenfelter 
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1973; Lawrence and Green 1980). Third, rankings derived out of 

reputational evaluations denote only relative reputation (Lawrence 

and Green 1980). A program can be judged to be better in 

reputation than another only when compared to each other on a 

relative scale. Fourth, reputational studies have been 

criticized for having focused mostly on graduate programs and the 

top 20 to 150 institutions in the country. Critics poi~t out that 

there is virtually no information about the status of other 

institutions such as teachers' colleges, regional state colleges 

and universities, women's colleges, predominantly black colleges 

and universities, and professional schools, all of Hhich perform 

a vital higher education function (Petrowski et al. 1973; Conrad 

and Blackburn 1985a). Fifth, reputational studies have been 

criticized for their part in creating the so-called Hertz-Avis 

effect by establishing a pecking order among institutions of 

higher education (Lawrence and Green 1980; Roose and Andersen 

1970). Sixth, some reputational studies have been criticized for 

not considering the institutional environment such as 

institutional size and student cultural mix, which can affect 

reputational ratings (Astin and Solmon 1981; Dolan 1976; Lawrence 

and Green 1980). Finally, some critics argue that some 

reputational rankings do not reflect the current reputation and 

practice of the departments owing to the fact that many ratings 

are based on dated data and impressions (Lawrence and Green 1980; 

Cox and Catt 1977). 
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Such criticisms notwithstanding, reputational studies have 

been very informative, especially about the excellence of programs 

at the doctoral level. Accordingly, many researchers urge the 

continuance of reputational studies, particularly those with 

improved methodologies. Such a sentiment is expressed by Conrad 

and Blackburn (1985a, p. 23). 

Controversy over reputational studies 
should not deter researchers from 
conducting such studies in the future. 
If reputational studies are designed to 
respond to the criticisms raised here, 
we are persuaded that they can make a 
more important contribution to evalua
ting quality in higher education. 
Especially if methodological refinements 
are made, if quality is evaluated 
through multiple criteria, if normative 
standards of quality are used, and if 
quality is evaluated not just at 
"leading" schools, 'reputational studies 
may help to shed further light on 
program quality at the ~ndergraduate and 
professsional as well as the graduate 
level. 

Objective Indicator Studies 

Instead of using reputational evaluations from faculty, 

department heads, and deans, objective indicator studies have been 

aimed at assessing quality by the use of objective measures. Since 

there is little theory to guide researchers about which variables 

are accurate for measuring quality, researchers have selected them 

at their own discretion. As a result, a variety of variables have 

been used. Variables used as bases for measuring quality can be 

classified under the following five categories: (1) the faculty, 
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(2) the students, (3) institutional or departmental resources, (4) 

outcomes, and (5) multiple criteria. 

Studies Based On Faculty . 

Some researchers contend that a department is only as as 

good as its faculty (Conrad and Blackburn 1985b). Hence, if the 

faculty is strong in quality, it necessarily follows that the 

department also would be of high quality. 

An example of a study that used faculty characteristics 

was one conducted by Bowker (1964). In his attempt to rank 

graduate schools in two groups of disciplines, the social sciences 

and humanities and the sciences, Bowker developed a quantitative 

index based on four criteria: (1) the number of former Woodrow 

Wilson fellows on the faculty; (2) the number of Hoodrow Wilson 

fellows attending the institution; (3) the number of American 

Council of Learned Societies Award winners on the faculty; and (4) 

the number of Guggenheim Memorial fellows on the faculty (Bowker 

1964) • 

The Bowker study was an exception among most studies in 

this group because it did not used faculty research productivity 

to measure quality. Most researchers have used faculty research 

productivity as the variable for measuring quality. Examples of 

such researchers included Somit and Tanenhaus (1964), Lewis 

(1968), Knudsen and Vaughan (1969), Glenn and Villemez (1970), 

Clemente and Sturgis (1974), Wispe (1969), Cox and Catt (1977), 

Liu (1978), Gill (1975), and House and Yeager (1978). 
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Somit and Tanenhaus (1964), in their attempt to rate 

political science departments, used faculty publication records as 

the objective measure of departmental quality: the higher the 

number of publication records, the better the quality. The 

authors, however, were cautious about drawing inferences about 

lower-ranking institutions. They stated that poor publication 

records in lower-ranking institutions did not necessarily mean 

that faculty at these institutions were of low quality or 

deficient in training their students in research productivity. 

Heavier teaching loads and the lack of access to adequate library 

facilities, the authors suggested, might have caused relatively 

poor publication records among faculty at these institutions. 

In another study, Lewis (1968) also used publication 

records of faculty as the measure of quality, this time to assess 

the top seventeen sociology departments as identified in the 

Cartter report of 1966. The publication record of doctoral 

students also was considered (this served as a variable for 

measuring the effectiveness of graduate training). Publication 

records of both faculty and students were measured by the number 

of articles, research reports and notes, and extended commentaries 

(excluding letters to the editor) published in the American 

Sociological Review from 1955-65. These records formed the bases 

for ranking departments. Lewis compared his derived rankings to 

those of Cartter and found that, with the exception of a few 
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programs, a consistent relationship existed between prestige (the 

reputational measure developed by Cartter) and research 

productivity (the objective measure). 

Utilizing a broadly similar methodology, Knudsen and 

Vaughan (1969) also examined the relationship between reputational 

and objective measures of quality among sociology departments. The 

objective measures used here to rank programs were publication 

records of faculty and program graduates. The publication records 

were measured in two ways: (1) the total number of publication 

records, and (2) the number of publication records per person (to 

control for size). Scholarly contributions to these leading 

journals were counted: the American Sociological Review, the 

American Journal of Sociology, and Social Forces. A lveighted 

scheme was devised to measure the different types of 

contributions. A weight of 48 was assigned to a theoretical or 

research monograph, 24 to a textbook, 16 to an edited book, 16 to 

an article in the American Sociological Review, 12 to an article 

in the American Journal of Sociology, and 8 to an article in 

Social Force~ or a research note in the American Sociological 

Review. Using this weighting scheme, every department's research 

productivity was measured and the department ranked on that basis. 

Rankings derived this way were compared to the reputational 

ratings of Cartter. Overall, Knudsen and Vaughan found a strong 

consistency between the two measures of quality for only the 

distinguished or clearly superior institutions. Below these 



42 

institutions, there were significant differences (Knudsen and 

Vaughan 1969). 

Another objective indicator study of sociology 

departments was a report by Glenn and Villemez (1970) which 

examined forty-five programs. This study was a replication of 

the Knudsen-Vaughan study except that it covered a different 

period and included a wider range of publications. Recalling the 

Knudsen-Vaughan study, publication records from the American 

Sociological Review, the American Journal of Sociology, and Social 

Forces were counted. In the Glenn-Villemez study, however, 

contributions to nineteen other journals. were considered, 

including Sociology of Education, American Sociologist, Social 

Problems, and Social Science Quarterly (for a complete list, see 

Glenn and Villemez 1970, p. 246). Another difference from the 

Knudsen and Vaughan study was that Glenn and Villemez counted 

research notes and long commentary papers in addition to books 

and articles. The researchers also revised the weighting scheme 

designed by their predecessors and called it the Glenn-Villimez 

Comprehensive Index. For example, instead of a weight of 48 

assigned to theoretical or research monographs, a 30 was assigned 

(weights were based on questionnaire responses from a sample of 

109 sociologists who were asked to assign weights to each kind of 

publication). Using the Glenn-Villimez Comprehensive Index, which 

was claimed as a more adequate measure of the quantity and 

quality of research productivity of sociologists than the 
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Knudsen-Vaughan index, doctoral programs were ranked and the 

rankings compared to those generated by Knudsen and Vaughan. 

Glenn and Villemez found consistency between both rankings for 

only the top five elite institutions; below them, differences 

were quite significant (Glenn and Villimez 1970). 

In an attempt to replicate the Glenn-Villimez study, 

Clemente and Sturgis (1974) used the Glenn-Villimez Comprehensive 

Index to index the publication records of 2,205 Ph.D. holders in 

sociology from the years 1940-70. The main purpose of the study 

was to examine if there was a correlation between the quality of 

graduate training and research productivity. The quality of 

graduate training was measured by four reputational ratings 

compiled directly from the Keniston (1959), Cartter (1966), and 

Roose-Andersen (1970) studies (the fourth rating was a composite 

derived by integrating the other three ratings). 'fuen zero-order 

correlation analysis was used to test the correlation between 

graduate training and research productivity, the results revealed 

only a weak relationship between the two (Clemente and Sturgis 

1974). 

In a study dealing with psychology departments, Wispe 

(1969) used publication records of the faculty to rate depart

ments. But the main purpose of her study was to examine the reason 

for productivity of psychology departments: Was one department 

more productive (as measured by publication record) than another 

because it was actually better in quality or because it was 
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bigger? Wispe worked with a sample of twenty-eight psychology 

departments which betueen 1395 and 1965 had granted at least one 

doctorate in psychology and found that department size was related 

to research productivity. Wispe found a rather high correlation 

between the two variables: .82 (p <.01) for 1950 and .86 (p <.01) 

for 1960. Other researchers such as Drew (1975), Guba and Clark 

(1978), Elton and Rodgers (1971), Elton and Rose (1972), Hagstrom 

(1971), and Knudsen and Vaughan (1969) have found similar results. 

At the undergraduate level, however, department size has not been 

found to be related to quality. This finding was confirmed by 

Astin and Solmon (1981), who found a negative correlation between 

the two variables. 

Another study of psychology departments was a report by 

Cox and Catt (1977) which ranked psychology departments on the 

basis of faculty scholarly contributions to thirteen journals 

sponsored by the American 

years 1970 and 1975. 

Psychological Association 

When the rankings were 

between the 

compared to 

reputational rankings of the same departments by Roose and 

Andersen (1970), Cox and Catt found that reputation (the 

Roose-Andersen rankings) not only lagged behind current scholarly 

productivity but did not reflect the current status of these 

departments (cf. Lawrence and Green 1980, p. 10). 

Not all objective indicator studies using faculty 

research productivity as the measurement for quality have focused 

on psychology and sociology programs; a few have focused on other 
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disciplines. Liuls study (1978), for example, ranked mechanical 

engineering departments on the basis of faculty citation counts. A 

sample of 232 professors and a total of 3,264 citations in the 

1975 edition of the Science Citation Index were used in the study. 

Liu used the average citation count to determine departmental 

rankings because she believed it was a better measure than the 

total number of citations. \fhen Liu compared her rankings to 

those developed by Gill (1975), she found vast differences between 

the two rankings except for one interesting aspect. The top five 

departments were the same for both studies except that the rank 

order was different. Another study on a different discipline was 

conducted by House and Yeager (1978), which assessed economic 

departments based on the total number of pages published by full 

professors in forty-five leading journals in the discipline. 

To conclude this section on the use of faculty 

characteristics as indicators of quality, it should be pointed out 

that not all studies have used faculty research productivity as 

the indicator 

characteristics 

of quality. In addition to the faculty 

used by Bowker (1964), some scholars have used 

years of teaching experience, academic origins of the faculty, 

faculty awards, and the like, but as Blackburn and Lingenfelter 

(1973) pOinted out, most of these indicators were not as valid as 

faculty research productivity in indicating departmental quality. 
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Studies Based On Students 

While most researchers developing objective indicators 

use faculty characteristics 

student characteristics. 

to measure quality, 

Studies that have 

some have used 

used student 

characteristics to measure program quality included those by 

Knapp and Greenbaum (1953), Krause and Krause (1970), Dube 

(1974), Tidball and Kristiakowski (1976), Astin and Henson (1977), 

Astin and Solmon (1979), and Glower (1980). 

In the Knapp-Greenbaum study, institutions were rated 

based on the proportion of their alumni who earned doctoral 

degrees; in the Krause-Krause study, undergraduate colleges were 

ranked according to the number of their baccalaucreate 

graduates who had contributed articles to Scientific American 

between 1962-67; in the Dube study, 100 undergraduate colleges 

were ranked according to the number of graduated students who were 

successful in gaining admissions to medical schools between 

1973-74; in the Tidball- Kristiakowski study, colleges were ranked 

according to the number of their alumni who earned doctoral 

degrees; in the Astin-Henson study, the student selectivity index 

(which measured the average academic ability of entering 

freshmen) was used to measure institutional quality; in the 

Astin-Solmon study, college preferences of highly-abled students 

were used as a basis for measuring quality; and finally, in the 

Glower study, successful careers of alumni evident in biographical 

data in the Who's Who In Engineering were used to measure the 

quality of engineering schools. 
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Studies Based On Resources 

In addition to faculty and student characterstics, some 

researchers have used resources to measure quality. These 

researchers suggest that quality can be measured by departmental, 

institutional, and human resources. Examples of such measurements 

include the number of faculty, staff, and students; the value of 

physical facilities (libraries, laboratories, office spaces, 

computer facilities); endowments; expenditures per student and per 

faculty; faculty salaries; research funds; departmental program 

offerings; and the diversity of programs. Although there has been 

much discussion about the fact that resources are important in 

nurturing quality, there have been few studies that are able to 

establish the linkage between resources and departmental quality. 

Examples of studies that have used resources to measure 

quality were reports by Kelso (1975), Glower (1980), and the 

Carnegie Council on Policy Studies in Higher Education (1976). 

Kelso ranked law schools on the basis of a resources index. Glower 

(1980) used the total number of graduates listed in the 1977 issue 

of Who's Who In Engineering and the the total amount of research 

spending to rank engineering schools. Glower speculated that the 

use of resources as the measure of departmental quality was more 

reliable than reputational surveys because this method can 

rank all programs, not just the top-rated ones. 

Perhaps the best known study that used resources to rank 

institutions was a report by the Carnegie Council on Policy 
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Studies in Higher Education (1976). In this report, the Carnegie 

Council classified institutions into six broad categories based on 

federal financial support, the number of Ph.D.s awarded by each 

institution, and the student selectivity index developed by Astin 

(Carnegie Council 1976). Institutions that led in terms of the 

amount of federal funding received and the number of Ph.D.s 

(including M.D.s if the institutions had a medical school) awarded 

in 1973-74 were classified as doctorate-granting institutions. 

Comprehensive universities and colleges were also classified, 

followed by 

institutes, 

liberal arts 

professional 

colleges, two-year colleges and 

schools and other specialized 

institutions, and institutes for nontraditional study. 

Studies Based On Outcomes 

Researchers in this category of studies suggest that the 

quality of departments or programs is not as dependent on inputs 

(institutional and departmental resources) as outcomes. Outcome 

variables can be classified under three areas, as Blackburn and 

Lingenfelter (1973) have suggested: (1) faculty research output; 

(2) student research output; and (3) alumni productivity. 

A study that used outcomes to measure quality was a study 

by Knapp and Goodrich (1952). Knapp and Goodrich used the 

proportion of institutional alumni who had earned doctoral degrees 

to measure institutional quality. In a follow-up study, that 

variable was replaced by the proportion of institutional alumni 

who had won graduate fellowships (Knapp and Greenbaum 1953). 
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Other studies in this category included those by Tidball 

and Kristiakowski (1976), the Carnegie Council on Policy Studies 

in Higher Education (1976), and the National Science Board (1969). 

Tidball and Kristiakowski used the number of alumni who earned 

doctoral degrees as the measure of quality; and both the Carnegie 

Council and the National Science Board used the number of 

doctorates awarded. 

Studies Based On Multiple Criteria 

Studies discussed so far in this section have generally 

utilized the univariate approach to measuring quality. However, 

there are some studies that have employed the multivariate 

approach. Perhaps the most visible studies utilizing this 

approach are the Gourman reports (1967, 1977a, 1977b, 1982, 

1983). These reports, however, have been severely and justifiably 

criticized because the methodology used to derive the ratings was 

not adequately explained. Since figures were merely reported 

without an adequate explanation, Lawrence and Green (1980, p. 36) 

noted that these ratings were "idiosyncratic and unreplicable." 

In the 1967 edition, the author stated that two 

variables were used to measure the quality of four-year American 

colleges: (1) the strength of the institution's academic 

departments; . and (2) the quality of nondepartmental areas. 

However, the method used to produce the average departmental 

rating, the average nondepartmental rating, and the overall 
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urman rating for each institution was not specified. This 

;riticism also holds true for the 1977 edition (which ranked 

undergraduate and pre-medical and pre-law programs in the United 

States and foreign countries) and the 1982 and 1983 editions 

(which ranked graduate and professional programs in American and 

international universities). In the 1982 and 1983 editions, the 

criteria used for ranking programs were clearly stated as (1) 

biographical data on faculty (qualifications, experience, 

interests, etc.); (2) faculty effectiveness; (3) faculty research; 

(4) scholarly work of students; (5) curriculum; (6) records of 

graduates both in graduate study and in practice; (7) 

institutional administrative attitude toward all divisions and 

toward teaching, research 

administration areas; (9) 

and scholarly 

administrative 

production; 

research; 

( 8) 

(10) 

nondepartmental levels; and (11) library resources (Gourman 1982, 

p. 4). But again, it was not clear how data were collected on 

the criteria, how the criteria were assigned weights, and how 

programs were measured to establish the Gourman rating. 

A more scholarly work by Brown (1967) used eight 

objective variables to rate colleges: (1) the proportion of 

faculty with the doctorate; (2) the average salary and fringe 

benefit compensation per faculty member; (3) the proportion of 

students continuing to graduate school; (4) the proportion of 

graduate students; (5) the number of volumes in library per 

full-time student; (6) the total number of full-time faculty; (7) 
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the faculty-student ratio; and (8) the total current income per 

student. A total of 1,121 anonymous institutions were ranked 

against each other on each of the eight criteria above; hence a 

score from 1 tu 1,121 was assigned to each institution for each 

criteria. By averaging the eight scores for each institution, 

Brown arrived at an overall rank or what he called a composite 

rating for each lnatitution. 

Critique of Objective Indicator Studies 

Objective indicator studies clearly have contributed a 

great deal toward our 

education. Significantly, 

different approach to the 

understanding of quality in higher 

they have brought to light an entirely 

measurement of quality: the use of 

objective variables. Thus, the major strength of this approach is 

that there is an objective measurement of quality. 

Objective indicator studies also suffer from various 

methodological limitations. One such limitation is that most 

studies have used faculty research productivity as the measurement 

of quality. Further, many objective indicator researchers, 

according to some critics, have equated faculty quality with 

program quality. These critics argued that faculty and program 

quality were not necessarily the same thing (Smith and Fiedler 

1971; Liu 1978). Other limitations of objective indicator studies 

include (a) the failure of many studies to include a sample other 

than the top institutions (Conrad and Blackburn 1985a), (b) the 

inability of these studies to come up with a consistent set of 
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objective measurements that can be used to measure quality for a 

variety of institutions, not just the top-rated ones (Conrad and 

Blackburn 1985a), and (c) the exclusion of many important 

variables such as student outcomes (Webster 1981). Webster argued 

that since program quality is multidimensional, it should be 

measured using multiple variables. 

Quantitative Correlate Studies 

Instead of using objective variables to measure quality, 

some researchers have sought to identify variables related to 

highly-reputed programs (the ACE reports usually have been used as 

the bases for identifying reputed programs). Variables that were 

found to have association with reputational ratings were called 

quantitative correlates of quality. The only study that did not 

use reputational ratings as the dependent variable was the study 

conducted by Conrad and Blackburn (1984c). 

One of the first researchers who identified quantitative 

correlates of high quality programs was Cartter (1966). Even 

though his study was primarily concerned with reputational 

evaluations and rankings, Cartter was able to identify two 

correlates of quality: faculty compensation and library resources. 

He found that high faculty compensations and library resources 

were associated with highly-reputed programs. 

Utilizing a similar approach, Oromaner (1970) found 

department size (faculty size), the chronological age of the 

faculty, and the academic origins of the faculty to be correlates 
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of highly-reputed sociology programs (as indicated by the Cartter 

report). Specifically, Oromaner found that the most prestigious 

sociology departments were the biggest in size, had a relatively 

younger faculty, and had recruited faculty who were graduates 

from more prestigious departments. Furthermore, Oromaner found 

that distinguished and strong departments were the most 

productive in awarding Ph.D.s to students. These departments 

conferred 45 percent of the 1560 degrees awarded between the years 

1955 and 1964. 

In another study of sociology departments, Abbott (1972) 

investigated institutional and departmental variables as potential 

quantitative correlates of quality (as indicated by the ACE 

ratings). Institutional variables examined were (a) the total 

university research productivity, (b) the total number of 

doctorates conferred, and (c) the total number of full-time 

faculty employed. Departmental variables were the same. The 

results of the study indicated that institutional variables were 

more highly correlated with the ACE ratings than departmental 

variables. Accordingly, Abbott (1972) concluded that the rating of 

sociology departments was not so much a function of what went on 

in a department in isolation as it was of the university as a 

whole. 

Another study of sociology departments by Abbott and 

Barlow (1972) examined annual faculty income, library volumes, the 

number of full-time faculty and the value of physical facilities 



54 

as potential correlates of quality. Abbott and Barlow did not find 

any substantial evidence that these variables were strong 

correlates of quality. However, they found that outcome variables 

(or functions as the researchers called them) such as research 

productivity and the number and type of degrees awarded, were 

fairly strong correlates. Therefore, they concluded that these 

functions were intervening variables between resources and 

prestige. 

In still another study of sociology programs, Axelson 

(1960) attempted to identify the correlates of sixty-five doctoral 

programs. The quality of programs in this study was determined by 

the average number of faculty publications in the American 

Sociological Review, the American Journal of Sociology, and Social 

Forces. When size was controlled for all departments, Axelson 

found that the most productive programs had faculty members who 

were mostly alumni from larger institutions (especially larger 

midwestern universities), while the least productive programs had 

graduates from smaller institutions (such as smaller Catholic 

universities). Evidently, the origin of graduate training among 

sociologists was a good predictor of high research productivity. 

In addition to studies that have focused on sociology 

programs, there are some that focused on other disciplines. A 

study by Elton and Rodgers (1971), for example, examined the 

correlates of physics departments. Variables examined as 

potential correlates of the Cartter's rankings of physics 
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departments were (1) the number of areas of specialization within 

a department; (2) the number of faculty; (3) the number of Ph.D.s 

awarded between 1960 and 1964; (4) the number of full-time 

students; (5) the number of first-year students; and (6) the ratio 

of part-time to full-time students. A multiple discriminant 

analysis using these variables revealed that collectively they 

2 
rankings (the r was 75 were very good correlates of the ACE 

percent). Specifically, these variables were found to be mo~t 

efficient at predicting departments rated by Cartter to be 

acceptable plus and least efficient when predicting less than 

adequate plus departments. Overall, as the researchers pointed 

out, these "objective variables provided a good approximation of 

the numerical ratings of the graduate programs in the Cartter 

study" (Elton and Rodgers 1971, p. 568). 

A follow-up of that study was done by Elton and Rose 

(1972). In this study, the researchers examined psychology 

departments using the the same six predictor variables used in 

their earlier study. Their findings revealed that extremely 

attractive departments as ranked by Cartter were best explained by 

the number of faculty, the number of Ph.D.s awarded, and the 

number of full-time students; attractive departments (the next 

best) were best characterized by a combination of all six 

variables; acceptable plus departments were best characterized by 

the number of areas of specialization; and finally, the less than 

acceptable plus departments (this category of departments was 
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created by Elton and Rose to include departments not ranked by 

Cartter) were characterized by the ratio of part-time to full-time 

students. From these results, the researchers concluded that the 

"1966 [Cartter] ratings may have been based more on the halo 

effect derived from size factors than on the stated criteria in 

Cartter's instructions, such as accessibility of professors .. 

(Elton and Rose 1912, p. 200). The researchers added that Cartter 

had too quickly equated quantity with quality. Elton and Rose 

pointed out that "although educational quantity and quality need 

not be mutually exclusive, it may be unwise .•. to conclude that 

where quantity exists, there also resides quality, or conversely, 

that is impossible for quality to exist in the absence of large 

size" (1972, p. 200). 

Perhaps the best example of a quantitative correlate 

study was that of Hagstrom (1971). Hagstrom attempted to identify 

the correlates of quality through a series of zero-order 

product-moment correlation and multiple linear regression analyses 

with the Cartter ratings using a sample of 125 departments of 

mathematics, physics, chemistry, and biology. The independent 

variables used in this study were grouped under six areas: (1) 

department size; (2) 

opportunities; (4) 

research 

faculty 

production; 

background; 

(3) 

(5) 

research 

student 

characteristics; and (6) faculty awards and offices. Department 

size was measured by the number of graduate faculty. Under 

research production, five variables were used: (a) the average 
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research articles from faculty during 1961-66; (b) the average 

citations of published research for 1966; (c) the number of review 

articles, 1961-66; (d) the number of textbooks in careerj and (e) 

the number of books in career. Under research opportunities, the 

three variables used were (a) the average proportion of time spent 

on research; (b) the mean reported ease of obtaining extramural 

research support; and (c) the percent of the faculty holding 

research grants. Faculty background, the fourth area, consisted 

of (a) the quality of the departments from which faculty graduated 

with their Ph.D.s and (b) the selectivity of the faculty's 

undergraduate college. Under student characteristics, four 

variables were used, which included (a) the mean number of 

postdoctoral fellows in the department; (b) the undergraduate 

selectivity of the entire institution; (c) the mean number of 

graduate research assistants; and (d) the mean number of 

technicians working for faculty. Finally, the awards and offices 

area was measured by (a) the maximum score for awards received by 

any faculty within a department; (b) the maximum score for the 

number of participations on governmental advisory committees; and 

(c) the precentage of faculty holding society or editor offices. 

Through multiple linear regression, Hagstrom found that 

the best correlates of 

research production (r2= 

quality 

.542), 

were variables relating to 

especially two variables, the 

average number of research articles and the average number of 

citations to published research. The next best correlates of 
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quality belonged to the student characteristics block of variables 

(r2= .542), followed by the awards and offices block (r2= .436), 

the research opportunities block (r2=.356) and finally department 

size (r2= .323). Even though department size was last, it 

explained almost a third of the variance in departmental prestige. 

This concerned Hagstrom. He controlled for department size in a 

later analysis and found that it did not affect the overall 

effects of the other variables. Hence, Hagstrom suggested that 

"size is an almost necessary condition for excellence in modern 

scientific establishments. Large size permits breadth to be 

combined with that specialization essential for work on rapidly 

developing research fronts" (Hagstrom 1971, p. 382). Hagstrom also 

controlled for other variables, and his results indicated that all 

variables with the exception of the research opportunities block 

(especially one variable) were still highly correlated with 

departmental prestige. The one variable which had a negative 

partial correlation with prestige ~vas the mean time spent on 

research. Hagstrom speculated that a possible reason for this 

occurrence might be that faculty members in less prestigious 

departments did not face a greater demand for administrative work 

than faculty in prestigious departments. 

Another study that identified quantitative correlates of 

quality was by the National Science Board (1969). The Board 

identified the following variables as quantitative correlates of 

the Cartter ratings: 



(1) Magnitude of the doctoral program 
(the number of degrees awarded); 

(2) Amount of federal funding for 
academic research and development; 

(3) Non-federal current fund income for 
educational and general purposes; 

(4) Baccalaureate origins of graduate 
fellowship recipients (NSF fellow
ships); 

(5) Baccalaureate origin of doctorates; 
(6) Freshman admissions selectivity; 
(7) Selection of institutions by reci-

pients of graduate fellowships (NSF 
fellowships); 

(8) Postdoctoral students in science 
and engineering; 

(9) Doctorates awarded per faculty 
member; 

(10) Doctorates awarded per graduate 
student; 

(11) Ratio of doctorates to baccalau
reate degrees; 

(12) Compensation of full professors; 
(13) The proportion of full professors 

on the faculty; 
(14) Higher graduate student/faculty 

ratios; and 
(15) Departmental size of seven or more 

faculty members (National Science 
Board, as cited by Blackburn and 
Lingenfelter 1973, p. 11). 
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Significantly, when the National Science Board (1969) examined the 

number of Ph.D.s awarded pel: faculty member and per student 

enrollment, it found that highly reputed institutions have 

produced the largest number of Ph.D.s per faculty member and per 

student. 

Another study that identified the correlates of the 

Cartter ratings is a report by Morgan, Kearney, and Regens (1976). 

This study investigated graduate departments in the humanities, 

social sciences, natural sciences, and engineering. The 
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independent variables used in this study were (1) revenue per 

student during 1966-67; (2) faculty salary; (3) student-faculty 

ratio (1969-70); and (4) the total library volumes (1969). Using 

mUltiple regression analysis, the researchers found the four 

variables explained over 80 percent of the variance in the quality 

of the graduate faculty. The total number of library volumes was 

the strongest predictor of the four, followed by revenue per 

student, student-faculty ratio, and facult:y salary. 

Other quantitative correlate researchers included Janes 

(1969) and Lavender, Mathers, and Pease (1971), who found 

student-faculty ratio to be a correlate of Cartter's reputational 

rankings; Crane (1970), Gross (1970) and Shichor (1970), who found 

patterns of faculty mobility and employment to be correlates; 

Knudsen and Vaughan (1969), Drew (1975) and Guba and Clark (1978), 

who found research productivity to be a correlate; Drew and Karpf 

(1981), who found departmental rate of publication to be a 

correlate; Salmon and Astin (1981), who found size, prestige, 

selectivity, per student financial expenditures, and institutional 

curricular concentration to be the correlates of the quality of 

undergraduate programs; Perkins and Snell (1962), Jordan (1963), 

Cartter (1966), who found library strength (as measured by library 

expenditures and librarians' salaries) to be an important 

correlate of quality; and Gregg and Sims (1972), who found student 

characteristics, especially the quality of students and graduates, 

to be the major correlates of the quality of professional programs 

in educational administration. 
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The most recent quantitative correlate study was a study 

by Conrad and Blackburn (1985c) which examined correlates of 

department quality at the master's and doctoral level in regional 

colleges and universities. A total of forty-five departments in 

fourteen public universities in five disciplines (mathematics, 

biology, education, history, and chemistry) were analyzed. The 

dependent variable in this study was not based on reputational 

ratings but on program revi.ews generated by several teams of 

external reviewers. Based on the program reviews, departments 

were then scored on a five-point scale by three other evaluation 

experts. This score served as the dependent variable in the study. 

The seventy-three independent variables used in this 

grouped under five areas: (1) the faculty, (2) the 

study were 

student, (3) 

the program, (4) the facility, and (5) the support. Overall 

findings indicated that individual and combined measures of the 

faculty (scholarly productivity, grantsmanship, age and tenure 

status, geographical origin of highest degree, and teaching 

workload), the student (the number and ability), the program 

(proportion of degree programs at the advanced graduate level and 

curricular concentration), and the facility (library size) were 

the best correlates of departmental quality. Some of these 

variables were not previously identified as correlates. Conrad and 

Blackburn therefore argued that it was premature for some 

researchers (such as Hagstrom [1971]) to assume that all 

correlates of quality have been adequately identified or examined, 
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especially when the sample investigated did not include less 

visible institutions. Finally, the researchers concluded that 

"factors associated with departmental quality are more 

multi-dimensional in regional colleges and universities than in 

departments at leading research universities" (198sc, p. 15). 

Critique of Quantitative Correlate Studies 

Quantitative correlate studies have been successful at 

identifying major correlates of reputation, particularly of 

graduate programs in highly visible institutions. Such success, 

according to Conrad and Blackburn (198sa), does not necessarily 

mean that future research intended for the purpose of identifying 

correlates of quality at the graduate level would not add new 

knowledge. On the contrary, if the many methodological 

limitations associated with quantifiable correlate studies are 

addressed, new knowledge about correlates can be found. 

The first limitation of most quantitative correlate 

studies is that they are too dependent on the ACE's reputational 

ratings. As a result, many quantitative correlate studies are 

subjected to all the limitations associated with the ACE ratings 

(Conrad and Blackburn 198sa). The situation can be addressed by 

using more recent and improved reputational ratings, such as those 

developed by the Conference Board (1982), Conrad and Blackburn 

(198sc), or recent ratings derived by objective variables. 

The second limitation is that most quantitative correlate 

researchers have used an atheoretical approach in identifying the 
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correlates of quality. Researchers "seem to have 'rummaged' 

through their data in search of any factors that might conceivably 

be linked empirically to quality instead of identifying potential 

correlates on the basis of a theory of quality" (Conrad and 

Blackburn 1985a, p. 39). Therefore, it is suggested that a theory 

of quality be developed in order to provide a framework for 

interpreting correlates of quality in many of these studies. 

Another limitation of quantitative correlate studies is 

their exclusive focus on programs at the graduate level. Since 

little or no information about the correlates of quality of 

programs at the professional and undergraduate level is available, 

future studies should be focused at these levels (Conrad and 

Blackburn 1985a). 

These criticisms 

studies have contributed to 

As Conrad and Blackburn 

notwithstanding, quantitative correlate 

our understanding of program quality. 

(1985a) pointed out, even though 

researchers have been criticized for not linking their findings to 

a theoretical scaffolding, the fact remains that certain 

correlates have been consistently identified as strong factors 

related to quality and that these factors have important 

implications for institutional planning purposes. Furthermore, if 

most methodological limitations associated with quantitative 

correlate studies are addressed, this type of study can generate 

more knowledge. 



CHAPTER 3 

METHODOLOGY 

From the examination of reputational studies, objective 

indicator studies, and quantitative correlate studies, it is clear 

that an adequate measurement of the quality of doctoral programs 

does not exist. The purpose of this study is to derive such a 

measurement. In this study, the measurement of quality is derived 

through factor analysis of objective variables. 

Data Base and Sample Selection 

A total of ten objective variables potentially linked to 

the assessment of quality were used in this study (Appendix A). 

The ten variables included (1) the number of faculty, (2) the 

number of graduates the program produced, (3) the number of 

graduate students, (4) the academic ability of students (as 

measured by the percenta2e of students who received national 

fellowships or training support during their graduate education), 

(5) the success rate among graduates of gaining professional 

employment outside academia, (6) the success rate among graduates 

of gaining 

universities, 

grantsmanship, 

academic/research 

(7) the size 

positions in 

of the library, 

(9) faculty research productivity, 

64 

Ph.D.-granting 

(8) faculty 

and (10) the 



65 

amount of departmental research spending. The reasons for the 

selection of these ten variables were threefold. 

First, the ten variables have been frequently used by 

researchers in objective indicator studies to assess quality or 

have been found to be quantitative correlates of quality. The 

number of faculty members in a department was used as an indicator 

of quality or identified as a correlate by such researchers as the 

National Science Board (1969), Hispe (1969), Brown (1969), Abbott 

(1972), Elton and Rodgers (1971), Elton and Rose (1972), Hagstrom 

(1971), and Oromaner (1970). The number of graduates produced by 

a department is another variable frequently used in quality 

assessment studies, including those by Knapp and Goodrich (1952), 

the National Science Board (1969), Conrad and Blackburn (1985c), 

Elton and Rodgers (1971), Elton and Rose (1972), the Carnegie 

Council on Policy Studies in Higher Education (1976), and Tidball 

and Kristiakowski (1976). The third variable, the number of 

graduate students, was used in studies by Elton and Rodgers 

(1971), Elton and Rose (1972), Conrad and Blackburn (1985c), Janes 

(1969), Lavender et al. (1971), and Morgan et al. (1976). The 

fourth variable, the academic ability of students, was used as a 

criterion for assessing quality or identified as a quantitative 

correlate by Knapp and Greenbaum (1953), Hagstrom (1971), the 

National Science Board (1969), Gregg and Sims (1972), Astin and 

Henson (1977), Solmon and Astin (1981), and Conrad and Blackburn 

(1985c). The fifth and sixth variables, the two student success 



66 

rates of gaining employment, were classified as outcomes 

variables. Researchers who have used such types of variables to 

assess quality or who have identified outcomes variables as 

correlates of quality include Knapp and Greenbaum (1953), Knapp 

and Goodrich (1952), 

(1980), Dube (1974), 

Tidball and Kristiakowski (1976), Glower 

and Brown (1967). The size of the library, 

the seventh variable, was used in studies by Abbott and Barlow 

(1972), Brown (1967), Perkins and Snell (1962), Jordan (1963), 

Conrad and Blackburn (1985c), Morgan et al. (1976), and Cartter 

(1966). Faculty research productivity, perhaps the most frequently 

used variable in quality assessment studies, was used by Hagstrom 

(1971), Guba and Clark (1978), Knudsen and Vaughan (1969), Hispe 

(1969), Cox and Catt (1977), Abbott (1972), Abbott and Barlow 

(1972), Drew (1975), Drew and Karpf (1981), Conrad and Blackburn 

(1985c), Somit and Tanenhaus (1964), Lewis (1968), House and 

Yeager (1978), Glenn and Villimez (1974), Clemente and Sturgis 

(1974), and Liu (1978). Faculty grantsmanship was used in studies 

by Hagstrom (1971) and Conrad and Blackburn (1985c). Finally, 

departmental research spending was used in studies by Glower 

(1980) and Solmon and Astin (1981). 

The second reason for the selection of the ten variables 

was that they were representative of variables that have been used 

as objective indicators of quality. or have been identified as 

strong quantitative correlates of quality. These variables are 

grouped generically and listed under faculty, student, and 
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The faculty 

category consists of seven generic variables, three of which were 

used in this study. The student category consists of three 

variables, and all three were used in this study. Finally, the 

institutional/departmental category consists of five variables, 

three of which were used in this study. Clearly, o~her important 

variables could have been included in this study, but 

unfortunately these variables were not included due to data 

inaccessibility. 

The third reason for the selection of these ten variables 

was that data on these variables were available from the 

Conference Board of Associated Councils (1982). Further, the data 

compiled by the Conference Board covered institutions on a 

national basis. 

The sample in this study consisted of a total of 200 

doctoral programs in four disciplines: (1) physics (representing 

the mathematical and physical sciences), (2) electrical 

engineering (representing engineering), (3) biochemistry 

(representing the life sciences), and (4) sociology (representing 

the social and behavioral sciences). 

The sampling technique used to draw the 200 programs 

involved three steps. First, all programs in each of the four 

disciplines were divided into two groups according to whether the 

institution offering the program is a public or a private 

institution. Second, the two groups of public and private 
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institutions were further subdivided into five other categories 

according to the geographical location of the institution. The 

five geographical areas used were the western region, the upper 

midwestern region, the lower midwestern region, the northeastern 

region, and the southeastern region. The western region covers 

the states of Hawaii, Alaska, California, Oregon, Washington, 

Montana, Wyoming, Idaho, Nevada, Utah, Colorado, Arizona, and New 

Mexico. The upper midwestern region covers the states of North 

and South Dakota, Minnesota, Nebraska, Iowa, Illinois, Wisconsin, 

Michigan, and Indiana. The lower midwestern region covers the 

states of Kansas, Oklahoma, Texas, Arkansas, Missouri, and 

Louisiana. The northeastern region covers all the New England 

states and includes Ohio, Pennsylvania, New York, West Virginia, 

Virginia, Delaware, New Jersey, Maryland, and the District of 

Columbia. Finally, the southeastern region covers the states of 

North and South Carolina, Arkansas, Kentucky, Tennessee, 

Mississippi, Alabama, Georgia, and Florida. 

Once all the programs were appropriately classified under 

their respective subgroups (there were ten altogether), five cases 

(programs) in each subgroup were randomly selected for the study. 

Any program selected should not contain missing data on more than 

half of the variables used in the study. If that was the case, 

another program in the same subgroup was randomly selected as the 

substitute. One problem encountered in the selection process was 

that some subgroups, especially the western, upper midwestern, and 
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lower midwestern regions did not have enough private institutions 

for selection. When this happened, the size of the subgroups in 

the other regions was increased in order that there would be a 

balance in the number of public and private institutions 

represented in the sample. The results of the sampling efforts 

are displayed in Appendices B through E. 

Hethods of Data Analysis 

To answer the first two research questions in the 

study, common factor analysis using the alpha method was employed. 

Common factor analysis was chosen over principal component 

analysis for the reason that the former can differentiate between 

common and unique parts of variables while the latter cannot 

(common parts of variables are related to each other, while unique 

parts are neither related to each other nor to the common parts) 

(Nie et al. 1978, p. 471; Kim et al. 1978, p. 8). The ability to 

differentiate between the two parts of variables was essential in 

the study owing to the fact that quality should be explained by 

only the common parts of variables. Contributions by unique parts 

were considered irrelevant to the explanation of quality and 

therefore were excluded. The alpha method of common factor 

analysis was used because the variables included in the study were 

not considered as an exhaustive group of variables indicating 

quality. Kim et al. (1978, p. 26) clearly explain that when 

"variables in the factor analysis are considered a sample from the 
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universe of 

to use. 

variables," alpha factoring is the preferred method 

In order to identify the dimensions of the quality of 

doctoral programs (the first research question), data in the study 

were factor analyzed using the alpha method and rotated using 

varimax. Factor analysis identified dimensions or factors that 

accounted for observed correlations among variables. The varimax 

rotation was used on the data because this type of rotation 

"maximize[s] the variance of the squared loadings for each factor" 

(Kim et ale 1978, p. 35). That means the rotation caused a 

clearer separation of the factors in order that they could be more 

easily interpreted. Once the separation of the factors became 

clearer, each factor was labelled according to the type of 

variables having the heaviest loadings on the factor. However, 

this did not necessarily mean that variables with relatively 

weaker factor loadings did not play a role in the determination of 

the factor. In fact, the weaker variables could act as 

suppressants to the stronger variables in each factor, thereby 

giving a more meaningful impression of the factor (Nie et al. 

1978, pp. 488-489). Accordingly, contributions by weaker 

variables in each factor were retained. 

The second research question concerned the development of 

an index to assess the quality of doctoral programs. For this 

purpose, varimax-rotated factor analysis was again used. The first 

factor identified by the analysis accounted for the most variance 



71 

in the factor structure, followed by subsequent factors accounting 

for the remainder of the variance. Since the first factor 

explained the most variance in the data, it necessarily formed 

the backbone of the qualitative index. As such, the construction 

of the first qualitative index (called first factor QI) was 

totally reliant on the first factor. However, given the reality 

that quality seems likely to be a multidimensional construct, 

quality should be explained by more than one factor. Accordingly, 

the second qualitative index (called the composite QI) used as 

many relevant factors as deemed necessary. Three methods were used 

to judge the significance of each factor. 

The first method concerned the rejection of any factor 

that has an eigenvalue of less than 1.00 (Kim et al. 1978, p.43). 

The second method was the use of the Scree-Test, advocated by 

Cattell (1965). In this test, the eigenvalue of each factor was 

plotted (on the vertical axis) against the number of factors (on 

the horizontal axis) on a graph. By examining the point where the 

curve started to level off, a judgment was made regarding the 

optimum number of variables to be used in the factor equation 

(cf. Kim et al. 1978, p. 44). The third method called for the 

examination of the proportion of variance explained by each 

factor. Any factor explaining a relatively large variance was 

judged as important for inclusion in the construction of the 

qualitative index. 
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To repeat, the first qualitative index used only the 

first factor and the second qualitative index used as many factors 

as deemed necessary. In both methods, factor scores (or QI scores 

as they are refered to in this study) were calculated according to 

this formula: 

QI Score + ... 

(where fscji is the factor-score coefficient for 
variable j and factor i, and z is the standar
dized value of the case on variable j) (Nie et al. 
1975, p. 489 

The first QI needed QI scores for only the first factor, while the 

second QI needed QI scores for the second and any other 

significant factors. When factor scores for these factors were 

calculated, they were incorporated with the score from the first 

factor to arrive at a composite score according to the following 

formula: 

Composite QI score= QI Score (first factor) + 
x % * QI Score (second factor) + ... 
y % * QI Score (nth factor) 

(x and y represent the percentages of variance 
explained by each factor in the factor 
structure). 

QI scores produced by both the first factor QI and the composite 

QI were arranged in descending order and subsequently ranked in 

the same order. The question becomes, Which of the two indices is 

.a better method of ranking programs? 

The third research question called for the examination of 

the validity of the two qualitative indices. To examine the 
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validity the indices, QI rankings produced by both methods should 

be compared to those derived by a comparable multivariate method. 

However, since reliable rankings derived by the multivariate 

method do not yet exist, the only alternative was to use previous 

rankings derived by the univariant ~ethods such as the 

reputational rankings developed by Cartter (1966), Roose and 

Andersen (1970), and the Conference Board of Associated Councils 

(1982). The Conference Board's reputational ratings (which were 

converted into rankings in this study) were selected as the 

validation standard for two reasons. First, these ratings were the 

most recent of the three reputational studies. Second, owing to 

the fact that the Board had used an improved methodology to derive 

its ratings, these ratings can be regarded as the best of the 

three. There were two reputational ratings developed by the Board: 

one was based on the reputation of the faculty, the other on the 

effectiveness of the program in educating future research 

scholars/scientists. Only the reputation of the faculty was used 

in this study because it was the only variable found by the 

Conference Board not to be significantly affected by alumni bias, 

geographical proximity of evaluators to the programs they were 

asked to evaluate, and the level of familiarity of evaluators with 

the programs they were asked to evaluate. 

By comparing both QI rankings and rankings based on the 

reputation of the faculty, it was possible to select the better QI 
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on the basis of its consistency in producing rankings comparable 

to those based on faculty reputation. The selected QI was used to 

generate QI scores and rankings for all 200 programs. 



CHAPTER 4 

FINDINGS 

This chapter presents the findings in three parts. The 

first part identifies the dimensions of the quality of doctoral 

programs in the four disciplines examined in the study; the second 

part deals with the d~velopment of the qualitative index; and the 

third part examines the validity of the index. 

Dimensions of Quality 

Research Question 1: What are the dimensions of quality 

of doctoral programs? 

In order to identify the dimensions of the quality of 

doctoral programs, data in the study were factor analyzed using 

alpha factoring and rotated using varimax. As displayed in Table 

1, when the ten variables were factor analyzed, two factors (or 

dimensions) of quality emerged (the other eight factors were 

rejected because their eigenvalues were less than 1.00). 

The first factor, which explained the most variance (66.6 

percent of the adjusted factor structure), was dominated primarily 

by variables such as the number of graduate students, the number 

of faculty, the number of graduates produced, the amount of 

departmental research spending, and the size of the library. These 

variables, with the exception of the number of graduates 
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TABLE 1 

Factor Hatrixa 

Name of Variable 
----------------

Number of Faculty 
Number of Graduates 
Number of Students 
% Students with Fellowships 
% Graduates with Professional 

Employment Outside Academia 
% Graduates with Academic 

Employment 
Size of Library 
% Faculty with Grants 
Average Number of Faculty 

Publications 
Amount of departmental 

research spending 

Eigenvalue 
% of Variance (Adjusted) 
Cumulative % (Adjusted) 

(N=200) 

Factor 1 
--------

.86678 

.83851 

.91900 
-.01144 

.12235 

-.02020 
.41315 
.18905 

.13830 

.46512 

6.65758 
66.6 
66.6 

Factor 2 
--------

-.04575 
.14679 

-.04902 
.73415 

.47757 

.88698 

.21395 

.56065 

.71154 

.30315 

3.34280 
33.4 
100.0 
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aFactor matrix after varimax rotation with Kaiser normalization. 
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produced, are essentially size-related input variables. 

Accordingly, the firs t factor tvas labelled as the size-related 

input dimension of quality. 

The second factor (explanation of 33.4 percent of the 

adjusted factor structure), on the other hand, was dominated by 

variables such as the student success rate of gaining 

academic/research positions in Ph.D.-granting universities, 

faculty research productivity, faculty grantsmanship, the academic 

ability of students, and the student success rate of gaining 

professional employment outside academia .. These variables, with 

the exception of the academic ability of students, are outcomes 

variables. Accordingly, this factor was. labelled as the outcomes 

dimension of quality. 

As Table 1 indicates, the loading of each variable in 

each factor was clearly evident. The number of faculty, for 

example, contributed 75 percent of its variance to the first 

factor and almost no variance (0.2 percent) to the second factor. 

Likewise, the number of students, the amount of departmental 

research spending, and the size of the library contributed 82 

percent, 21 percent, and 17 percent of their variances 

respectively to the first factor while relatively smaller 

variances (0.2 percent, 9.2 percent, and 4.4 percent) to the 

second factor. On the other hand, variables dominating the second 

factor, namely the student success rate of gaining 

academic/research positions in Ph.D.-granting universities, 
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faculty research productivity, faculty grantsmanship, and the 

student success rate of gaining professional employment outside 

academia contributed relatively insignificant variances (0.04 

percent, 1.9 percent, 3.4 percent, and 1.5 percent respectively) 

to the first factor but much larger variances to the second factor 

(78 percent, 51 percent, 31 percent, and 23 percent respectively). 

Since each variable included in the analysis loaded significantly 

on only one factor, interpretation of the two factors was 

straightforward. As stated earlier, the first factor was 

classified as the size-related input dimension of quality and the 

second factor the outcomes dimension of quality. 

Development of Qualitative Indices 

Research Question 2: Can a qualitative index be developed 

based on these dimensions? 

If quality can he measured by the size-related input and 

outcomes dimensions of a department, then any qualitative index 

should be based on the two dimensions. Two qualitative indices 

were developed in this study. The first qualitative index (called 

the first factor QI) was based solely on the first factor, while 

the second index (called the composite QI) was based on as many 

factors as deemed necessary. Since only two factors emerged as 

significant factors (the other eight factors were rejected because 

their eigenvalues were less than 1.00), the second factor was used 

in conjunction with the first factor to derive the composite QI. 
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For both qualitative indices, all ten variables, 

regardless of the magnitude of their factor loadings on the 

factor, were included in the indices. The weaker variables in each 

factor were included because they woul~ act as suppressants to the 

stronger variables, thereby creating a more plausible impression 

of the factor. 

Following the formula stated in Chapter 3 of this text 

and using factor score coefficients displayed in Table 2, factor 

scores (or QI scores) for both factors were computed according to 

this general formula: 

QI Score = Factor Score Coefficient of the first 
variable*(the first variable - the mean 
of the first variable)/the standard 
deviation of the first variable + . . . + 
Factor Score Coefficient of the nth. 
variable*(the nth. variable - the mean 

Therefore, 

of the nth. variable)/the standard 
deviation of the nth. variable 

QI Score (Factor 1) 
.38546*(Number of Faculty - 26.2050)/14.7152 + 
.13749*(Number of Graduates - 40.4300)/34.5679 + 
.52403*(Number of Students - 57.3550)/52.3651 + 
.00239*(Percent of Students with National Fellowships 

or Grants - .3550)/.2409 + 
.00030*(Percent of Graduates with Professional 

Employment Outside Academia - .7170)/.1879 -
.08633*(Percent of Graduates with Academic 

Employment - .3423)/.2014-
.01833*(Size of Library - .3423/.2014 + 
.11796*(Percent of Faculty with Grants - .3365/1.0634 -
.01224*(Amount of Departmental Research Spending 

- 5649.9100)/7800.3303 + 
.04832*(Average Number of Faculty Publications 

- 3.5501)/3.2627; and 



QI Score (Factor 2) 
-.05239*(Number of Faculty - 26.2050)/14.7152 + 

.18158*(Number of Graduates - 40.4300)/34.5679 -

.19382*(Number of Students - 57.3550)/52.3651 + 

.22590*(Percent of Students with National Fellowships 
or Grants - .3550)/.2409 -

.06011*(Percent of Graduates with Professional 
Employment Outside Academia - .7170)/.1879 + 

.60491*(Percent of Graduates with Academic 
Employment - .3423)/.2014 + 

.04259*(Size of Library - .3423/.2014 + 

.06030*(Percent of Faculty with Grants - .3365/1.0634 + 

.07131*(Amount of Departmental Research Spending 
- 5649.9100)/7800.3303 + 

.19045*(Average Number of Faculty Publications 
- 3.5501)/3.2627 
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QI rankings of programs produced by the first factor QI were 

obtained by arranging all first factor QI scores in descending 

order and subsequently ranking the scores in the same order. 

Composite QI rankings, however, involved another computational 

step. Since scores from the second factor needed to be combined 

with the score from the first factor in order to arrive at a 

composite QI score, the following computation was performed. 

QI score (Composite)= 66.6*(QI score for Factor 1) + 
33.4*(QI score for Factor 2) + 

(the coefficients shown were the percentages of the 
variance explained by each factor). 

From the above procedures, two sets of QI scores and rankings were 

developed. In order that a final decision could be made regarding 

the better set, both sets of rankings were examined for their 

validities. 



TABLE 2 

FACTOR SCORE 
COEFFICIENT ~~TRIX 

(N=200) 

Name of Variable Factor 1 
---------------- --------

Number of Faculty .38546 
Number of Graduates .13749 
Number of Students .52403 
% Students with Fellowships .00239 
% Graduates with Professsional 

Employment Ou.tside Academia .00030 
% Graduates with Academic 

Employment -.08633 
Size of Library -.01833 
% Faculty with Grants .11796 
Average Number of Faculty 

Publications -.01224 
Amount of Departmental 

Research Spending .• 04832 
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Factor 2 
--------

-.05239 
.18158 

-.19382 
.22590 

-.06011 

.60491 

.04259 

.06030 

.07131 

.19045 
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Validity of Qualitative Indices 

Research Question 3: Is the qualitative index a more 

valid index than existing univariate measures for measuring the 

quality of doctoral programs? 

In order to examine the validity of the two QI rankings, 

they should be compared to rankings derived by a comparable 

multivariate method. However, since none exists to date, rankings 

derived by rank-ordering the ratings of the reputation of the 

faculty compiled by the Conference Board 6f Associated Councils 

(1982) were used for this purpose. The actual testing for the 

validity of both QI rankings was done by discipline. Physics 

programs as a group were examined first, followed by electrical 

engineering, biochemistry, and sociology programs. 

Physics. As Table 3 indicates, both the first factor QI 

and composite QI have produced rankings of physics programs 

consistent with those based on the reputation of the faculty. The 

composite QI, however, has an advantage over the first factor QI 

(the Spearman rank correlation coefficient for the composite QI 

was .758 as compared to .486 for the first factor QI) in producing 

more cases of plausible rankings (by plausible it is meant that 

the rankings produced by either QI match closely those based on 

faculty reputation). A clear example of this advantage occurred 

for the 

ranked 

physics program at 

thirty-fifth by the 

Drexel University. This 

first factor QI but 

program was 

was ranked 



TABLE 3 

COMPARISON OF RANKINGS 
BETWEEN THE FIRST FACTOR QI AND 

THE COMPOSITE QI 

(SELECTED PHYSICS PROGRANS) 
(N=20) 

Compo- Rank of 
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Name of 
Institution 

First 
Factor 
QI Rank . d 2 

i 

site Faculty 
QI Rank d. 2 Reputation _______ __1_____ _ _________ _ 

Mass. Inst. of Tech. 1 
U.C.-Berkeley 3 
Illinois 2 
Texas 4 
Cornell 6 
Stanford 12 
Wisconsin 5 
Princeton 9 
Chicago 7 
Harvard 14 
\.Jilliam & Mary 37 
Kansas 48 
Missouri-Rolla 44 
Vanderbilt 50 
Okla. State 45 
New Mexico 43 
Temple 41 
Drexel 35 
South Carolina 47 
Kent State 49 

I;; 
Spearman Rank 
Correlation Coefficient 

16.0 
2.9 

49.0 
49.0 
o 

20.3 
49.0 
59.3 
0.3 

161.3 
4.0 

16.0 
4.0 

81.0 
6.3 
4.0 
o 

156.3 
4.0 
1.0 

683.7 

.486 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

16.0 
0.5 

36.0 
49.0 
1.0 
2.3 

25.0 
44.9 
2.3 

75.7 
4.0 
4.0 
9.0 
9.0 
6.3 
1.0 

36.0 
0.3 
o 
o 

322.3 

.758 

5 
1.3 
9 

11 
6 
7.5 

12 
1.3 
7.5 
1.3 

39 
44 
46 
41 
47.5 
45 
41 
47.5 
49 
50 

(Rank of Faculty Reputation - First Factor QI Rank) 
(Rank of Faculty Reputation - Composite Factor QI 

Rank) 

Spearman Rank Coefficient 1 
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forty-eighth by the composite QI. The latter rank was a more 

plausible one because it was closer to the rank the program 

received for its faculty reputation in the Conference Board study. 

The reason for the overrating of this program by the first factor 

QI was that the first factor QI did not consider the fact that the 

physics department at this institution has been less productive 

in the areas of faculty research productivity and faculty 

grantsmanship, and has the lowest standings in the two student 

success rates of gaining employment. By contrast, the composite QI 

took into consideration the low performances of the program in 

terms of these four variables (which were major determinants of 

the second factor) and produced a lower but ~ore plausible ranking 

of the program. Other cases in which the composite QI has produced 

more plausible rankings than the first factor QI included the 

programs at Stanford University, Harvard University, the 

University of Kansas, and Vanderbilt University. 

There also were cases in which rankings generated by both 

QIs did not closely match those based on faculty reputation. For 

example, the physics program at Princeton University was ranked 

first for its faculty reputation but ranked ninth by the first 

factor QI and eighth by the composite QI. Another example was the 

program at the University of Texas, which was ranked eleventh for 

its faculty reputation but fourth by both the first factor and 

composite QIs. The reason the program at Princeton was 

underrated by both QIs was because the program has low standings 
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on several variables, including the two student success rates of 

gaining employment, faculty grantsmanship, and the amount of 

departmental research spending. The program at the University of 

Texas, on the other hand, despite its eleventh place in terms of 

its faculty reputation, was justifiably ranked fourth by both the 

first factor and the composite Qls because of the program's high 

standings on the five variables constituting the first factor and 

the five variables constituting the second factor. 

Overall, the composite QI produced more cases of 

plausible rankings of physics programs than the first factor QI. 

Electrical Engineering. As Table 4 illustrates, there 

was considerable consistency between the rankings generated by 

both Qls and reputational rankings. Further, there was evidence 

that the composite QI has produced more plausible rankings than 

the first factor QI (the Spearman rank correlation coefficent was 

.337 for the composite QI and .274 for the first factor QI). An 

example in which the composite QI has produced a more plausible 

ranking was for the program at Cornell University. This program 

was underrated by the first factor QI (ranked thirteenth) because 

the program has low standings in the areas of faculty research 

productivity, the academic ability of its students, faculty 

grantsmanship, and the student success rate of gaining academic 

employment in Ph.D.-granting universities. The four variables, 

although not the major determinants of the first factor, have 



TABLE 4 

COMPARISON OF RANKINGS 
BETWEEN THE FIRST FACTOR QI AND 

THE COHPOSITE QI 

(SELECTED ELECTRICAL ENGINEERING PROGRAMS) 
(N=20) 

First Compo-
Name of Factor site 
Institution QI Rank d· 2 QI Rank d· 2 

1. J --------------- -------- ------- ------- --------

Hass. Inst. of Tech. 1 0 1 0 
Stanford 2 0.3 2 0.3 
Illinois 3 1.0 3 1.0 
V.C.-Los Angeles 4 2.3 4 2.3 
Southern Calif • 5 0 5 0 
Purdue 6 1.0 6 1.0 
Florida-Gainsville 7 81.0 7 81.0 
Ohio St. 8 36.0 8 36.0 
Wisconsin 9 144.0 9 144.0 
Cornell 13 49.0 10 16.0 
Iowa State 40 25.0 38 9.0 
Missouri-Columbia 37 42.3 39 20.3 
Case Western Res. 45 169.0 40 64.0 
Oregon State 36 100.0 42 16.0 
Texas A. & M. 43 0.3 43 0.3 
Tennessee 39 1.0 44 16.0 
Penn. State 41 289.0 45 441.0 
Vanderbilt 49 0 46 9.0 
Mississippi St. 46 16.0 47 9.0 
Okla. State 48 9.0 49 16.0 

~ d2 966.2 882.2 
Spearman Rank 
Correlation Coefficient .274 .337 
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Rank of 
Faculty 
Reputation 
-----------

1 
2.5 
4 
2.5 
5 
7 

16 
14 
21 

6 
35 
43.5 
32 
46 
43.5 
40 
24 
49 
50 
45 

d· 2 
1.2 (Rank of Faculty Reputation - First Factor QI Rank) 

dj (Rank of Faculty Reputation - Composite Factor QI 
Rank) 

Spearman Rank Coefficient 1 
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contributed enough variance to the factor to lower the QI score. 

However, any loss in factor points in the first factor caused by 

the low standings on the four variables was compensated by gains 

in factor points in the second factor by virtue of the fact that 

the program has considerably better standings on the variables 

constituting the second factor. The composite QI considered such 

gains and raised the composite QI score enough to qualify the 

program in the top ten programs in the nation. Another example in 

which the composite QI has produced more plausible rankings 

occurred for the program at Oregon State University. The first 

factor QI overrated this program because the program has 

relatively higher standings in the amount of departmental research 

spending, the number of faculty and students, the size of the 

library, and the number of graduates it produced (these variables 

were major determinants of the first factor and hence increased 

the overall first factor QI score). However, the program has lower 

standings in the areas of faculty research productivity, the 

academic ability of its student, and the two student success rates 

of gaining employment. Since the composite QI took these lower 

standings into consideration, it ranked the program lower and more 

plausibly. 

Two more examples of programs in which the composite QI 

has produced more plausible rankings were the programs at Iowa 

State University and Case Western Reserve University. The program 

at Iowa State was underrated by the first factor QI because it has 
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low standings on the major variables constituting the first factor 

(the number of faculty and students, and the size of the library). 

The composite QI, by contrast, considered other variables in which 

Iowa State fared better and thereby ranked the program higher. The 

higher rank, however, was more in line with the ranking it 

received for its faculty reputation. Finally, the program at Case 

Western Reserve University was also underrated by the first factor 

QI because it has very low standings on the five major variables 

constituting the first factor (except the amount of departmental 

research spending). But because its standings on the variables 

constituting the second factor were higher, the composite QI 

ranked the program higher. 

As in the case of physics programs, the composite QI 

produced more consistent rankings of programs in electrical 

engineering than the first factor QI. 

Biochemistry. Both Qls have generally produced plausible 

rankings of biochemistry programs when compared to those based on 

faculty reputation (Table 5). The composite QI, however, was more 

consistent in producing comparable rankings (the Spearman rank 

correlation coefficient was .504 for the composite QI and .446 for 

the first factor QI). 

Cases in which the composite QI was better than the first 

factor QI included the programs at Harvard University and the 

University of Oklahoma. The program at Harvard University was 
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TABLE 5 

COHPARISON OF RANKINGS 
BETWEEN THE FIRST FACTOR QI 

AND THE CONPOSITE QI 

(SELECTED BIOCHEMISTRY PROGRANS) 
(N=20) 

First Compo- Rank of 
Name of Factor site Faculty 
Institution QI Rank di

2 QI Rank d. 2 Reputation 
__ J.. _____ --------------- -------- ------- ------- -----------

Yale 1 25.0 1 25.0 6 
Wisconsin 2 4.0 2 4.0 4 
U.C.-Los Angeles 4 16.0 3 25.0 8 
Hichigan 5 81.0 4 100.0 14 
Iowa 18.5 4.0 5.5 121.0 16.5 
Johns Hopkins 18.5 4.0 5.5 121.0 16.5 
Harvard 13 121.0 7 25.0 2 
Pennsylvania 6 9.0 8 1.0 9 
Duke 8 4.0 9 1.0 10 
Cornell 11 16.0 10 9.0 7 
Kansas 45 0.3 39 42.3 45.5 
Connecticut 44 100.0 40 36.0 34 
Oklahoma 27 169.0 41 1.0 40 
Tennessee 50 1.0 42 49.0 49 
Hawaii 39 4.0 43 4.0 41 
Colorado St. 48 20.3 44 0.3 43.5 
Notre Dame 49 1.0 45 9.0 48 
Massachusetts 46 64.0 46 64.0 38 
Georgetown 47 2.3 47 2.3 45.5 
Emory 34 90.3 48 20.3 43.5 

Ed2 736.2 660.2 
Spearman Rank 
Correlation Coefficient .446 .504 

(Rank of Faculty Reputation - First Factor QI Rank) 
(Rank of Faculty Reputation - Composite Factor QI 

Rank) 

Spearman Rank Coefficient 1 
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ranked thirteenth by the first factor QI because of its low 

standings in terms of the number of its faculty and students 

(these t~yO variables were major determinants of the first factor). 

However, its national standings on the other variables were 

comparatively higher, and, as a result, the composite QI ranked 

the program higher at seventh place. This higher rank was more 

consistent with the ranking it received for the reputation of its 

faculty. 

Another example in which the composite QI has produced a 

better ranking was for the program at the University of Oklahoma. 

The first factor QI overrated this program because this program 

has high standings on the major variables constituting the first 

factor (especially the number of faculty). The composite QI, 

however, took into consideration the program's lower standings in 

the areas of faculty research productivity, the amount of research 

spending, and faculty grantsmanship and accorded the program a 

lower rank. This lower ranking was more consistent with the rank 

the program received for its faculty reputation. 

Overall, the composite QI produced more plausible 

rankings of programs in biochemistry. 

Sociology. As evidenced in Table 6, both Qls have 

produced plausible rankings. The composite QI, however, has a 

considerable advantage over the first factor QI in that it has 

produced more cases of comparable rankings with those based on 
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TABLE 6 

COMPARISON OF RANKINGS 
BETWEEN THE FIRST FACTOR QI AND 

THE COMPOSITE QI 

(SELECTED SOCIOLOGY PROGRANS) 
(N=20) 

First Compo- Rank of 
Name of Factor site Faculty 
Institution QI Rank di2 QI Rank d· 2 

J Reputation 
--------------- -------- ------- ------- -------- -----------

Wisconsin 1 1.0 1 1.0 2 
Michigan 4 0.3 2 2.3 3.5 
Chicago 6 25.0 3 4.0 1 
U.C.-Berkeley 5 2.3 4 0.3 3.5 
Rutgers 2 400.0 5 289.0 22 
Indiana U.-Bloom. 9 4.0 6 25.0 11 
Columbia 3 16.0 7 0 7 
Harvard 12 49.0 8 9.0 5 
Minnesota 8 100.0 9 81.0 18 
N. Carolina 17 144.0 10 25.0 5 
Kansas 29 36.0 37 4.0 35 
American 16 870.3 38 56.3 45.5 
Syracuse 41 100.0 39 64.0 31 
Emory 46 9.0 40 9.0 43 
Notre Dame 42 16.0 42 16.0 38 
Denver 48 6.3 44.5 1.0 45.5 
Louisiana St. 45 20.3 44.5 25.0 49.5 
Miss. St.-Starkville 47 12.3 46 20.3 50.5 
Okla. St. 40 90.3 47 6.3 49.5 
Loyola of Chicago 39 132.3 49 2.3 50.5 

Ld2 2034.4 640.8 
Spearman Rank 
Correlation Coefficient -.530 .518 

(Rank of Faculty Reputation - First Factor QI Rank) 
(Rank of Faculty Reputation - Composite Factor QI 

Rank) 

Spearman Rank Coefficient 1 
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faculty reputation (the Spearman rank correlation coefficient was 

.518 for the composite QI and -.530 for the first factor QI). The 

two most visible cases in which the composite QI showed an 

advantage are the programs at Columbia University and American 

University. 

The first factor QI ranked the sociology program at 

Columbia University third where it should have been ranked lower 

according to the Conference Board. The reason it should have been 

ranked lower was because the program, despite its high standings 

in the size of its student body, the number of graduates it has 

produced, and the size of the library (major determinants of the 

first factor), has lower standings in the areas of the two student 

sucess rates of gaining employment, faculty research productivity, 

and faculty grantsmanship. The composite QI took such lower 

standings into consideration and accorded the program a rank of 

seven, the same rank the program received for its faculty 

reputation. 

The program at American University also was overrated by 

the first factor QI because the program has one of the largest 

student body in the country. The composite QI, however, ranked it 

more plausibly when other variables were considered, such as 

faculty grantsmanship, faculty research productivity, the two 

success rates among its graduates of gaining employment, and the 

academic ability of its students. Other programs that were more 

accurately ranked by the composite QI included those at the 
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Oklahoma State University, the University of North Carolina, 

Harvard University, and the University of Kansas. 

Summary. Based on the four sets of comparison results 

above, the composite QI appears to be a more valid index for 

producing QI scores and rankings. Accordingly, it was used to 

generate QI scores and rankings for the remainder of the 200 cases 

(the scores and rankings of all cases are reported in Tables 7 

through 10). Finally, an observation should be made regarding the 

distribution of the composite QI scores. Hhen the QI scores were 

recoded into four quartiles (less than -51.375 is the first 

quartile; -51.356 through -16.649 is the second quartile; -16.648 

through 40.442 is the third quartile; and scores over 40.443 

belong in the fourth quartile), cross tabulation tables showed an 

equal distribution of high quality and low quality programs across 

geographical regions (Table 11) and between public and private 

institutions (Table 12). This finding reinforced the validity of 

the sampling technique used to draw the 200 cases. 

Summary of Findings 

Factor analysis identified two dimensions of the quality 

of doctoral programs in physics, electrical engineering, 

biochemistry, and sociology. 

The first dimension was the size-related input dimension 

dominated primarily by variables such as the number of graduate 

students, the number of faculty, the amount of departmental 



Name of Institution 

Mass. Inst. of Tech. 
U.C.-Berkeley 
U. of Illinois 
U. of Texas 
Cornell Univ. 
Stanford Univ. 
U. of Wisconsin 
Princeton Univ. 
u. of Chicago 
Harvard University 
Calif. Inst. of Tech. 
U. of Hichigan 
U. of Minnesota 
Ohio State U. 
Yale Univ. 
Rutgers Univ. 
U. of Colorado 
U. of Rochester 

TABLE 7 

QI RANKING OF ALL 
PHYSICS PROGRAMS a 

QI Composite 
Score 

308.0744 
248.7048 
246.4252 
152.0284 
ll6.0192 
108.0285 

Indiana Univ.-Bloomington 
Brown University 

88.0463 
86.6100 
85.0250 
81. 7323 
78.7382 
52.0917 
49.7283 
46.3ll7 
45.9152 
40.9796 
36.3068 
31.5394 
29.4920 
28.5248 

New York Univ. 
Penn. St. Univ. 
Carnegie-Mellon Univ. 
Northwestern Univ. 
Brandeis Univ. 
U. of Arizona 
Northeastern Univ. 
Florida St. Univ. 
U. of Tennessee 
U. of Oregon 
U. of No. Carolina 
Univ. of Notre Dame 
Rice University 
Johns Hopkins Univ. 
Duke University 
U. of Florida-Gainsville 
U. of So. California 

9.3487 
6.6344 
3.5413 

.0351 
- 1. 6538 
.- 2.2354 
-ll.9958 
-16.6494 
-17.7815 
-17.8450 
-18.4ll5 
-20.0808 
-20.3319 
-20.3540 
-22.1627 
-31.8138 
-31.9982 

Rank 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
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TABLE 7--Continued 

QI Composite 
Name of Institution Score Rank 
------------------- ------------

Louisiana St. Univ. -34.5633 38 
U. of Connecticut -36.1251 39 
Syracuse Univ. -36.3646 40 
Call. of William and Hary -40.4959 41 
U. of Kansas -47.5651 42 
U. of Missouri-Rolla -50.4428 43 
Vanderbilt Univ. -51. 6155 44 
Oklahoma St. Univ. -53.5112 45 
U. of New Mexico -58.4070 46 
Temple University -59.3115 47 
Drexel Univ. -60.9945 48 
U. of So. Carolina -64.9831 49 
Kent State Univ. -66.6993 50 

a N=50 



TABLE 8 

QI RANKING OF ALL 
ELECTRICAL ENGI~~ERING PROGRAMSa 

Name of Institution 

Massachusetts Inst. of Tech. 
Stanford Univ. 
Univ. of Illinois 
U.C.-Los Angeles 
Univ. of So. California 
Purdue University 
Univ. of Florida-Gainsville 
Ohio St. Univ. 
Univ. of Wisconsin 
Cornell University 
University of Michigan 
Univ. of Texas 
Rennselaer Polytechnic lnst. 
Carnegie-Mellon Univ. 
Rutgers University 
Univ. of Colorado 
Northwestern Univ. 
Univ. of Minnesota 
Univ. of Hashington 
Polytechnic Inst. of N.Y. 
Georgia Inst. of Technology 
Princeton Univ. 
Rice University 
Univ. of Pennsylvania 
Univ. of Rochester 
Calif. Inst. of Tech. 
Syracuse Univ. 
North Carolina State U. 
U. of Massachusetts 
Brown University 
Yale University 
Columbia Univ. 
Univ. of Pittsburgh 
Southern Methodist Univ. 
Univ. of Arizona 
Johns Hopkins Univ. 
Univ. of Kansas 
Iowa St. Univ. 
U. of Missouri-Columbia 

QI Composite 
Score 

265.6123 
230.4083 
190.4625 
155.1630 

99.1428 
85.1968 
54.6647 
37.5969 
22.7838 
13.6367 

3.2469 
- 2.2630 
- 7.3672 
-12.7923 
-12.9012 
-19.5621 
-19.7805 
-26.6417 
-26.7837 
-32.7404 
-34.4027 
-36.4266 
-38.6256 
-39.9401 
-41.4438 
-43.7059 
-44.7409 
-51.3570 
-53.2574 
-59.0292 
-61.4195 
-62.2756 
-65.0026 
-68.1165 
-69.1792 
-71.5526 
-74.1267 
-74.2698 
-75.0050 

Rank 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
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Name of Institution 

Case Western Reserve U. 
Harquette Univ. 
Oregon State Univ. 
Texas A. & M. Univ. 
U. of Tennessee 
Penn. State Univ. 
Vanderbilt Univ. 
Hississippi st. Univ. 
Duke University 
Oklahoma St. University 
Univ. of Notre Dame 

TABLE 8--Continued 

QI COiJPosite 
Score 

-75.2699 
-75.4851 
-76.6233 
-77.4744 
-79.7398 
-/32.4704 
-85.4908 
-90.5999 
-93.4885 

-103.5417 
-105.1394 

Rank 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
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TABLE 9 

QI RANKING OF 
ALL BIOCHEMISTRY PROGRANSa 

Name of Institution 

Yale University 
Univ. of Wisconsin 
U.C.-Los Angeles 
University of Michigan 
Univ. of Iowa 
Johns Hopkins Univ. 
Harvard Univ. 
Univ. of Pennsylvania 
Duke University 
Cornell University 
Univ. of Illinois 
Univ. of Hinnesota 
Stanford Univ. 
Massachusetts Inst. of Tech. 
Rutgers University 
University of Chicago 
Purdue University 
Princeton University 
Northwestern University 
Univ. of Arizona 
Vanderbilt University 
U. of N. Carolina 
Columbia Univ. 
Rockefeller Univ. 
New York University 
Oregon St. Univ. 
St. Louis University 
Univ. of Georgia 
Univ. of Texas 
U. of So. California 
Univ. of Miami 
Case Western Reserve U. 
Rice University 
U. of Florida-Gainsville 
Penn. State Univ. 
Ohio State Univ. 
U. of Missouri 
Univ. of Kansas 
Univ. of Connecticut 

QI Composite 
Score 

175.7836 
126.2387 

99.7473 
96.4664 
89.7278 
89.7278 
84.7708 
79.9015 
78.1881 
72.0608 
70.0969 
69.8107 
68.8345 
65.0688 
63.8457 
58.2297 
48.0558 
48.0558 
45.7579 
43.2702 
40.8877 
30.4181 
20.3346 
20.0698 
8.8837 
3.3784 
3.3102 

.0307 
- 1.3118 
- 2.4326 
- 3.5706 
- 5.0129 
- 8.9955 
- 9.6641 
-16.1688 
-18.2742 
-20.9918 
-36.2039 
-38.4378 

Rank 

1 
2 
3 
4 
5.5 
5.5 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17.5 
17.5 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

98 



TABLE 9--Continued 

Name of Institution 

University of Oklahoma 
University of Tennessee 
University of Hawaii 
Colorado State University 
University of Notre Dame 
University of Massachusetts 
Georgetown University 
Emory University (Atlanta) 
University of Kentucky 
University of Louisville 

a N=49 

QI Composite 
Score 

-43.2682 
-44.2594 
-49.0990 
-52.7756 
-60.1072 
-61. 2638 
-77 .5825 
-79.1744 
-32.2571 
-88.2571 

Rank 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

99 
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TABLE 10 

QI RANKING OF 
ALL SOCIOLOGY PROGRAMSa 

QI Composite 
Name of Institution Score Rank 
------------------- ------------

U. of Wisconsin 149.4085 1 
U. of Nichigan 78.0184 2 
U. of Chicago 55.8189 3 
U.C.-Berkeley 52.6565 4 
Rutgers Univ. 45.9182 5 
Indiana U.-Bloomington 42.1662 6 
Columbia U. 40.4416 7 
Harvard University 34.0695 8 
U. of Minnesota 19.3438 9 
U. of North Carolina 11. 8792 10 
U. of Texas-Austin 10.4340 11 
Yale Univ. 5.3530 12 
U. of Washington 2.8176 13 
U. of Massachusetts 1.9944 14 
U. of So. California 1.9649 15 
Brown Univ. 1.8741 16 
Stanford Univ. .6784 17 
Duke Univ. - 1.1749 18 
Cornell Univ. - 4.7414 19 
U. of Arizona -11. 5925 20 
Iowa st. Univ. -13 .0563 21 
Northwestern University -13.1298 22 
Ohio State Univ. -27.6685 23 
Fordham Univ. -29.4001 24 
U. of Connecticut -31. 2677 25 
Purdue Univ. -31.4181 26 
Princeton Univ. -32.0660 27 
U. of Kentucky -33.8829 28 
New York University -33.9148 29 
Johns Hopkins Univ. -34.7496 30 
U. of Missouri-Columbia -41. 2570 31 
Univ. of Oregon -44.3012 32 
Univ. of Florida-Gainsville -45.2541 33 
Univ. of Georgia -47.0277 34 
Temple University -47.9544 35 
Vanderbilt Univ. -48.9187 36 
U. of Kansas -50.1169 37 
American University -55.7274 38 
Syracuse Univ. -59.1356 39 



TABLE 10--Continued 

Name of Institution 

Emory University 
Case Western Reserve U. 
U. of Notre Dame 
Penn. State Univ. 
Univ. of Denver 
Louisiana St. Univ. 
Mississippi St.-Starkville 
Oklahoma St. Univ.-Stillwater 
Univ. of Hawaii 
Loyola U. of Chicago 
Brigham Young University 

aN=50 

QI Composite 
Score 

-59.4649 
-60.5826 
-63.4551 
-64.6169 
-65.2356 
-65.3484 
-76.8278 
-:79.5111 
-83.1313 
-86.8114 
-88.3214 

Rank 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
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QI Scores 
---------
1st quartile 
2nd quartile 
3rd quartile 
4th quartile 

a N=200 

QI Scores \olest 
(Quartile) 
---------

1st 7 
2nd 7 
3rd 8 
4th 10 

aN=200 

TABLE 11 

DISTRIBUTION OF QI SCORES 
BY 

.INSTITUTIONAL,CONTROLa 

Public Private 
------ --------

26 25 
27 22 
23 26 
25 26 

TABLE 12 

DISTRIBUTION OF QI SCORES 
BY 

GEOGRAPHICAL REGIONS a 

Upper Lower North-
Midwest Hidwest East 
------- ------- ------

6 8 8 
4 10 18 
7 6 22 

19 1 18 
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Total 
------

51 
49 
49 
51 

South- Total 
East 
------ ------

12 51 
10 49 

6 49 
3 51 
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research spending, and the size of the library. The second 

dimension was the outcomes dimension dominated by variables such 

as the student success rate of gaining academic/research positions 

in Ph.D.-granting universities, faculty research productivity, 

faculty grantsmanship, and the student success rate of gaining 

professional employment outside academia. 

When one or both dimensions were used as bases for 

ranking programs, the method that used both dimensions was 

somewhat better in producing plausible rankings of programs. The 

main advantage of using both dimensions was that the second 

dimension acted as a suppressant (or control) to the first factor 

causing the index to produce a more plausible estimate of quality. 



CHAPTER 5 

CONCLUSIONS 

The purposes of the study were to identify the dimensions 

of the quality of doctoral programs, to develop a qualitative 

index based on these dimensions, and to examine the validity of 

the index. 

Summary of Methodology 

A total of ten objective variables potentially linked to 

the assessment of quality were examined in this study (Appendix 

A). The ten variables were the size of the faculty, the number of 

graduates the program produced, the number of graduate students 

enrolled, the academic ability of enrolled students (as measured 

by the percentage of students who received national fellowships or 

training support during their graduate education), the success 

rate among graduates of gaining professional employment outside 

academia, the success rate among graduates of gaining 

academic/research positions in Ph.D.-granting universities, the 

size of the library, faculty grantsmanship, faculty research 

productivity, and the amount of money spent on research. Since 

this study was designed to assess quality on a national basis, 

national data on these variables were dratrn from the Conference 

Board of Associated Councils (1982). The sample in this study 

consisted of a total of 200 doctoral programs in four disciplines: 

104 



105 

(1) physics (representing the mathematical and physical sciences), 

(2) electrical engineering (representing engineering), (3) 

biochemistry (representing the life sciences), and (4) sociology 

(representing the social and behavioral sciences). The stratified 

random sampling technique used to draw the programs was one which 

permitted equal representation of public and private institutions 

in five geographical regions of the country. 

The alpha common factor analysis rotated using varimax 

was selected as the statistical technique for identifying 

dimensions of quality. The alpha method was used because the ten 

variables examined in the study were not considered as an 

exhaustive group of variables indicating quality. The varimax 

rotation was used in order to maximize the variance in the squared 

loadings for each factor. When the 'dimensions of quality were 

identified by factor analysis, they were used as bases for the 

development of two 

index (called the 

qualitative indices. The first 

first factor QI) utilized only 

qualitative 

the first 

dimension while the second qualitative index (called the composite 

QI) utilized all significant dimensions of quality. When factor 

or QI scores were generated by both indices, they were arranged in 

descending order and subsequently ranked in the same order. In 

order to examine the validity of these rankings, they were 

compared to rankings based on the reputation of the faculty (the 

Conference Board's reputational ratings were used for this 

purpose). By comparing both QI rankings with those based on the 



106 

reputation of the faculty, the better qualitative index was 

selected and subsequently used to generate scores and rankings for 

all programs. 

Summary of Findings 

Factor analysis identified two dimensions of the quality 

of doctoral programs in physics, electrical engineering, 

biochemistry, and sociology. The first dimension was the 

s~ze-related input dimension dominated primarily by variables such 

as the number of graduate students, the number of faculty, the 

amount of departmental research spending, and the size of the 

library. The second dimension was the outcomes dimension dominated 

by variables such as the student success rate of gaining 

academic/research positions in Ph.D.-granting universities, 

faculty research productivity, faculty grantsmanship, and the 

student success rate of gaining any professional employment 

outside academia. 

When one or both dimensions were used as bases for 

ranking programs, the method that used both dimensions (the 

composite QI) was better in producing plausible rankings of 

programs. The main advantage of using both dimensions was that the 

second dimension acted as a suppressant (or control) to the first 

factor causing the index to produce a more plausible estimate of 

quality. 
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Discussion and Implications 

The findings of this study have important implications 

for individuals and organizations throughout higher education. 

Equally as important, this study has brought 

about the interrelationship of 

quality. 

variables 

forth new knowledge 

linked to program 

The interrelationship of variables was not studied in 

depth in reputational and objective indicator studies because the 

methodology used (often the univariate approach) in these studies 

did not allow it. In reputational studies, researchers have 

commonly employed a univariate approach for assessing quality. The 

reputation of the faculty or the attractiveness of the program or 

both were often used as the variables for assessing quality 

(Cartter 1966; Roose and Andersen 1970; Magoun 1966; National 

Science Board 1969; Petrowski et al. 1973; Jones et al. 1982; 

Margulies and Blau 1973; Blau and Margulies 1974; and Cartter and 

Solmon 1977). The interrelationship of many other variables 

related to quality could not be known because they were not 

examined. Instead, researchers were interested in ranking programs 

based on either the reputation of the faculty or the 

attractiveness of the program. The limitation of using the 

univariate approach also applies to objective indicator studies 

which used only one variable to assess quality. The variable used 

most often for assessing quality in these studies has been faculty 

research productivity (Somit and Tanenhaus 1964; Lewis 1968; 
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Knudsen and Vaughan 1969; Glenn and Villimez 1970; Clemente and 

Sturgis 1974; Wispe 1969; Cox and Catt 1977; Liu 1978; Gill 1975; 

and House and Yeager 1978). Other variables used as objective 

indicators of quality included student career success (Glower 

1980), academic ability of students (Astin and Henson 1977), the 

number of alumni who went on and earned doctoral degrees (Knapp 

and Goodrich 1952; Knapp and Greenbaum 1953; Tidball and 

Kristiakowski 1976), student research productivity (Dube 1974), 

college preferences of highly-abled students (Astin and Solmon 

1979), and the number of degrees awarded (Carnegie Council on 

Policy Studies in Higher Education 1976). While the univariate 

approach to quality assessment may have merit, the use of a 

multivariate approach seems to be a highly preferred approach 

since quality is a construct that seems to have mUltiple 

dimensions. Unfortunately, in most objective indicator studies, 

researchers have selected only one variable to assess quality and 

have not examined the interrelationship of other pertinent 

variables linked to quality. Not all objective indicator 

studies, however, suffer from this limitation. The two examples 

that employed a multivariate approach to assess quality were the 

Gourman reports (1967, 1977a, 1977b, 1982, 1983) and the study by 

Brown (1967). The Gourman reports, despite the fact they had 

employed a multivariate approach to assess quality, have been 

severly criticized because the methodology used to derive the 

Gourman ratings was not adequately explained. The Brown report, 



109 

on the other hand, was more thorough in its explanation of the 

methodology used. However, the primary focus of the study was on 

ranking institutions. Consequently, little or no information 

regarding the interrelationship of variables linked to quality was 

provided. 

Quantitative correlate studies, by comparison, have 

examined the interrelationship of variables Dore adequately. The 

Hagstrom (1971) study, perhaps the best of the quantitative 

correlate studies, examined the correlates of quality through a 

series of product-moment correlations and multiple linear 

regresson analyses. Hagstrom found faculty research productivity, 

faculty grantsmanship, and the number of faculty to be interacting 

with each other. Further, these variables were found to be major 

correlates of the quality of doctoral programs. The Hagstrom 

study, however, suffered a major limitation by using the 

frequently criticized Cartter ratings as the dependent variable. 

This limitation, however, did not apply to the quantitative 

correlate study undertaken by Conrad and Blackburn (1985c). The 

latter researchers used program reviews instead of reputational 

ratings as the dependent variable and focused their study on 

regional colleges and universities instead of doctoral granting 

universities. One of the major findings of the study was that 

faculty research productivity, faculty grantsmanship, the number 

of students, the average academic ability of students, the size of 

the library, and curricular concentration were the best correlates 
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of quality. Some findings obtained by Hagstrom and Conrad and 

Blackburn ~.,ere confirmed in this present study. Nore 

significantly, however, the factor analysis technique used in this 

study was able to reveal the interrelationship of variables 

clearly and accurately in the form of a mathematical factor 

matrix. Further, factor analysis identified two dimensions of 

quality which were used to derive a composite qualitative score 

for use in future research studies. The methodology used in 

quantitative correlate studies, by comparison, was only 

appropriate at identifying the correlates of quality and how these 

correlates interact with each other in terms of their explanations 

of variance in the dependent variable but did not combined these 

correlates to form a composite score. Even if such correlates 

could be combined, the end result would serve little purpose since 

the composite scores would be similar to the reputational ratings 

(or program reviews) used as the dependent variable in these 

studies. 

Perhaps the most useful aspect of knowing the 

interrelationship of variables within each dimension (possible in 

this study) was its applicability to any department wishing to 

enhance its quality. In the size-related input dimension, the 

dominance of the four input variables, namely the number of 

graduate students, the number of faculty, the amount of 

departmental research spending, and the size of the library, was 

clearly evident; so was the interrelationship of non-input 
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variables within the dimension, especially the number of graduates 

produced, faculty research productivity, faculty grantsmanship, 

and the student success rate of gaining professional employment 

outside academia. That means that if a department wishes to 

improve its quality in this dimension, it could do so by improving 

its performance on the four input variables while at the same time 

improving its performance on the non-input variables. The 

non-input variables in this dimension were. suppressants to the 

major input variables. To put it another way, departmental size 

(as measured by the number of students and faculty associated with 

the department), the size of the university library, and extensive 

financial resources were not necessarily a guarantee of high 

quality. The outcomes of the department (such as the number of 

graduates produced or faculty research productivity) also were 

factors that need to be taken into consideration. That means a 

department which wishes to enhance its quality would surely do so 

if it performes better or more effectively on all the ten 

variables linked to quality. 

The interrelationship of variables within the second 

dimension also was evident. Variables such as the two student 

success rates of gaining employment, faculty research 

productivity, and faculty grantsmanship dominated this dimension. 

However, the interrelationship of non-output variables within this 

dimension, especially the amount of departmental research spending 

and the size of the library, was equally as important. That means 
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that any department wishing to enhance its quality should not only 

provide ways and means for faculty to achieve higher research 

productivity and more successful grantsmanship, and for students 

to have a higher success rate of gaining employment, but it also 

should attempt to obtain more extensive financial resources and to 

increase the size of its university library. 

In summary, this study represented an attempt to solve 

many of the inadequacies reflected in the reputational, objective 

indicator, and quantitative correlate studies. The major 

strengths of the methodology used in this study were that it 

utilized a multivariate approach in the assessment of quality (a 

major criticism of most objective indicator studies), permitted 

the assessment of quality to be relatively free from subjective 

evaluation (a major criticism of reputational studies), refrained 

from using outdated or questionable reputational rankings as the 

dependent variable for identifying correlates of quality (a 

weakness of many quantitative correlate studies), clearly 

illustrated the interrelationship of variables linked to quality, 

and developed a qualitative index for use in other quality 

assessment studies. The qualitative index developed in the study 

has its own strength in that since it was developed through a 

multivariate analysis of objective variables, it would not be 

significantly affected by fluctuations in one or two variables 

constituting the index. Indices developed by the univariate 

approach, by contrast, would be more susceptible to this problem. 
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Finally, the uses of the qualitative index developed in 

this study cannot be underestimated. First, the qualitative index 

has important uses for regional and professional accrediting 

bodies which frequently develop criteria for the evaluation of 

institutions. Variables constituting the qualitative index could 

be used as criteria for evaluation, and the qualitative index 

itself could provide an indicator for making comp3risons among 

universities having similar curricular emphases, missions and 

goals. 

Second, statewide governing boards (or coordinating 

boards) and state legislatures wishing to upgrade their 

institutions also could benefit from the qualitative index. The 

index could be used to identify strong and weak areas of 

departments and to monitor and evaluate progress of efforts 

implemented to improve quality. 

Third, the qualitative index has uses for state 

governments, the federal government, and private foundations 

wishing to invest their money in the most effective programs. The 

QI rankings, if published annually and accomplished by supporting 

data, could provide useful guides for the same parties in their 

investment decisions. 

Last but not least, the qualitative index has important 

uses for students and faculty wishing to know which program they 

should seek to pursue their educational and professional 

interests. The QI ranking of a particular program would be a more 



114 

valid criteria for determining its quality than the general 

reputation of the institution in which the program is located. 

Recommendations 

Based on the findings of the study and upon its 

implications, the following recommendations are set forth: 

1. On the national and regional level, the qualitative 

index might be used as an objective technique for evaluating and 

classifying institutions or, alternatively, for validating 

existing classification systems. Further, the qualitative index 

could be especially useful for accrediting purposes. 

2. On the institutional and departmental level, the 

qualitative index could be used to monitor trends, changes, and 

progress in quality over time. Further, the qualitative index 

could be used to support strategic planning, institutional 

management, and resource allocation. 

3. The QI ratings could be used by state and federal 

governments and private philanthropic organizations wishing to 

invest money in the best quality programs. 

4. The QI ratings could be produced and published yearly 

where possible in order to provide useful data for establishing 

the reliability of the qualitative index and to provide a guide 

for students and faculty seeking particular levels of quality in 

graduate programs. 

5. Finally, it is recommended that future research be 

directed toward the development of qualitative indices for the 
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non-science disciplines and that more variables be employed in 

their development. 



APPENDIX A 

VARIABLES INCLUDED IN THE 
DEVELOPMENT OF THE QUALITATIVE INDEX 

Variable Name 

Number of Faculty 

Faculty Grantsman
ship 

Faculty Research 
Productivity 

Number of 
Students 

Student 
Academic 
Ability 

Size of 
Library 

Full Description of Variable 

The number of faculty members in the 
department (data were collected in 
December 1980). 

The proportion of faculty members in 
the program holding research grants 
from the three federal agencies 
(Alcohol, Drug Abuse, and Mental 
Health Administration, National Insti
tutes of Health, or the National 
Science Foundation during FY 1978-80. 

The average number of publication 
articles attributed to the faculty in 
the program (data were collected 
during years 1978 through 1979). 

The total number of doctoral students, 
part-time and full-time, enrolled in 
the program in December 1980. 

The proportion 
graduates who 
fellowships or 
their graduate 

of FY 1975-79 program 
had received national 
training support during 
education. 

The composite library index developed 
and reported by the Association of 
Research Libraries (measures the 
the quality and quantity of library 
holdings). 
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APPENDIX A--Continued 

Amount of 
Departmental 
Research Spend
ing 

Number of 
Graduates 

Student Success 
Rate of Gaining 
Professional 
Employment Outside 
Academia 

Student Success 
Rate of Gaining 
Academic 
Employment 

The total expenditures reported by the 
institution for research and develop
ment activities in a specified field 
during FY 1979. 

The average number of 
program produced from 
June 1980. 

graduates 
July 1975 

the 
to 

The proportion of program graduates 
who at the time they completed their 
doctorate reported that they had been 
offered professional employment out
side academia (data were collected 
during FY 1975 through 1979). 

The proportion of program graduates 
who at the time they completed their 
doctorate reported that they had been 
offered academic or research employ
ment in Ph.D.-granting universities 
(data were collected during FY 1975 
through 1979). 

Source: Jones, Lyle V., Gardner, Lindzey, and Coggeshall, 
Porter E. (eds.). An Assessment of Research
Doctorate Programs in the United States. tvashington, 
D.C.: National Academy Press, 1982. 



APPENDIX B 

PHYSICS PROGRAMS 
OFFERED BY THESE INSTITUTIONS 

HERE INCLUDED IN THE STUDY 

Public 
Univ. of Oregon 
Univ. of New Mexico 
Univ. of Arizona 
Univ. of Calif., Berkeley 
Univ. of Colorado 

Western Region 
Private 

California Inst. of Tech. 
Stanford Univ. 
Univ. of Southern Calif. 

Upper Midwestern Region 
Public Private 

Univ. of Minnesota 
Univ. of Michigan 
Univ. of Wisconsin 
Indiana Univ.-Bloomington 
Univ. of Illinois-Urbana 

Notre Dame Univ. 
Northwestern Univ. 
Univ. of Chicago 

Public 
Univ. of Texas 
Louisiana State Univ. 
U. of Missouri-Rolla 
Oklahoma St. Univ. 
Univ. of Kansas 

Public 
Penn. State Univ. 
Kent State Univ. 
Univ. of Connecticut 
Rutgers Univ. 
Ohio State Univ. 

Lower Midwestern Region 
Private 

Rice Univ. 

Northeastern Region 
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Private 
New York Univ. 
Massachusetts Inst. Tech. 
Carnegie-Mellon Univ. 
Johns Hopkins Univ. 
Cornell Univ. 
Univ. of Rochester 
Syracuse Univ. 
Coll. of William and Hary 
Yale Univ. 
Drexel Univ. 
Harvard Univ. 
TelDple Univ. 
Princeton Univ. 
Northeastern U. (Boston) 
Brandeis Univ. 
Brown Univ. 



Public 
Dniv. of N. Carolina 
Dniv. of Tennessee 
Dniv. of Florida 
Dniv. of S. Carolina 
Florida State Dniv. 

Appendix B--Continued 

Southeastern Region 
Private 

Vanderbilt Dniv. 
Duke Univ. 

119 



APPENDIX C 

ELECTRICAL ENGINEERING PROGRAHS 
OFFERED BY THESE INSTITUTIONS 

WERE INCLUDED IN THE STUDY 

Western Region 
Public 

Univ. of Arizona 
Univ. of Washington 
Oregon State Univ. 
Univ. of Calif., Los Angeles 
Univ. of Colorado 

Private 
Univ. of Southern Calif. 
Stanford Univ. 
California Inst. of Tech. 

Public 
Upper Midwestern Region 

Private 
Univ. of Illinois-Urbana 
Iowa State Univ. 
Univ. of Michigan 
Univ. of Wisconsin 
Univ. of Minnesota 

Notre Dame Univ. 
Marquette Univ. 
Northwestern Univ. 
Purdue Univ. 

Public 
Lower Midwestern Region 

Private 
Texas A. & M. Univ. 
Univ. of Kansas 
Oklahoma St.-Stillwater 
Univ. of Missouri 
Univ. of Texas 

Public 
Univ. of Pittsburgh 
Rutgers Univ. 
Univ. of Massachusetts 
Penn State Univ. 
Ohio State Univ. 

Southern Methodist Univ. 
Rice Univ. 

Northeastern Region 
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Private 
Case Western Reserve U. 
Mass. Inst. of Tech. 
Univ. of Rochester 
Univ. of Pennsylvania 
Johns Hopkins Univ. 
Cornell Univ. 
Syracuse Univ. 
Princeton Univ. 
Rennselaer Inst. of Tech. 
Brown Univ. 
Carnegie-Mellon Univ. 
Yale Univ. 
Columbia Univ. 
Polytechnic Inst. of N.Y. 



Public 
Univ. of Tennessee 

APPENDIX C--Continued 

Southeastern Region 
Private 

Vanderbilt Univ. 
Univ. of Florida-Gainsville Duke Univ. 
Georgia Inst. of Tech. 
N. Carolina St. Univ. 
Mississippi St. Univ. 
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APPENDIX D 

BIOCHEMISTRY PROGRAMS 
OFFERED BY THESE INSTITUTIONS 

WERE INCLUDED IN THE STUDY 

Western Region 
Public 

Univ. of Arizona 
Univ. of Calif., Los Angeles 
Univ. of Hawaii 
Oregon State Univ. 
Colorado State Univ. 

Upper Hidwestern 
Public 

Univ. of Illinois-Urbana 
Univ. of Iowa 
Univ. of Michigan 
Univ. of Wisconsin 
Univ. of Minnesota 

Lower Midwestern 
Public 

Univ. of Texas 
Univ. of Kansas 
Univ. of Oklahoma 
Univ. of Hissouri 

Private 
Univ. of Southern Calif. 
Stanford Univ. 

Region 
Private 

Notre Dame Univ. 
Univ. of Chicago 
Northwestern Univ. 
Purdue Univ. 

Region 
Private 

Saint Louis Univ. 
Rice Univ. 

Northeastern Region 
Public 

Univ. of Connecticut 
Rutgers Univ. 
Univ. of Hassachusetts 
Penn. State Univ. 
Ohio State Univ. 
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Private 
Case Western Reserve U. 
Johns Hopkins Univ. 
Yale Univ. 
Columbia Univ. 
Cornell Univ. 
Harvard Univ. 
Princeton Univ. 
Univ. of Pennsylvania 
Mass. Inst. of Tech. 
New York Univ. 
Georgetown Univ. 
Rockefeller Univ. 



Univ. 
Univ. 
Univ. 
Univ. 
Univ. 

APPENDIX D--continued 

Southeastern Region 
Public 
of Tennessee 
of Florida-Gainsville 

Private 
Vanderbilt Univ. 
Duke Univ. 

of Georgia 
of N. Carolina 
of Kentucky 

Univ. of Louisville 
Emory Univ. 
Univ. of Niami 
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APPENDIX E 

SOCIOLOGY PROGRMIS 
OFFERED BY THESE INSTITUTIONS 

HERE INCLUDED IN THE STUDY 

Western Region 
Public 

Univo of Oregon 
Univ. of Washington 
Univo of Arizona 
Univo of Calif., Berkeley 
Univ. of Hawaii 

Private 
Univo of Denver 
Stanford Univo 
Univo of Southern Califo 
Brigham Young Univo 

Upper Midwestern Region 
Public 

Univo of Michigan 
Univo of Wisconsin 
Iowa State Univo 
Univo of Minnesota 
Indiana Univ.-Bloomington 

Private 
Notre Dame Univ 0 

Northwestern Univ o 
Univ. of Chicago 
Loyola Uo of Chicago 
Purdue Univo 

Public 
Lower Midwestern Region 

Private 
Univo of Missouri-Columbia 
Univ. of Kansas 
Louisiana State Univo 
Univo of Texas 
Oklahoma St.-Stillwater 

Northeastern Region 
Public 

Univo of Connecticut 
Univ. of Massachusetts 
Ohio State Univo 
Penno State Univo 
Rutgers Univo 
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Private 
Columbia Univo 
Cornell Univo 
Fordham Univo 
Harvard Univ. 
Johns Hopkins Univo 
American Univo 
Case Western Reserve U. 
Emory Univo 
New York Univo 
Princeton Univ. 
Temple Univ. 
Yale Univ. 
Syracuse Univo 
Brown Univo 



Appendix E--Continued 

Southeastern Region 
Public 

Univ. of " Florida-Gains ville 
Mississippi St.-Starkville 
Univ. of Kentucky 
Univ. of N. Carolina 
Univ. of Georgia 

Private 
Vanderbilt Univ. 
Duke Univ. 

125 



,. 

Number &unber Number 
of of of 

Nane of Variable Faculty Grads. Students 

N.unber of Faculty 1.OCXXX> .68450 .73242 
Number of Graduates .68450 1.OCXXX> .81453 
Nunber of Students .73242 .81453 1.OCXXX> 
% Students wi Fellow-

ships -.02658 .09751 -.05441 
% Graduates wi Profes-

sional Employment .09693 .25291 .12261 
% Graduates wi Aca:-

demic flnployment -.02738 .07930 -.02154 
Size of library .37594 .36969 .41541 
% of Faculty wi Grants .11988 .14117 .05334 
Annunt of ~part:naltal 

Research Spending .45002 .43740 .38635 
Av. Number of Faculty 

Publications -.01382 .25570 .10240 

APPENDIX F 

OORRElATION OOEFFICIENr 
NATRIX 

% Studs. % Grads. % Grads Size 
w/Fellow- wi Prof. wi Acad. of 
ships Employ. Employ. library 

-.02658 .09693 -.02738 .37594 
.09751 .25291 .079.30 .36969 

-.05441 .12261 -.02154 .41541 

1.OCXXX> .42695 .60815 .16897 

.42695 1.OCXXX> .55312 .15909 

.60816 .55312 1.OCXXX> .17915 

.16897 .15909 .17915 1 JXXXJO 

.38546 .18272 .45R84 .21467 

.17666 .14687 .21461 .20084 

.49012 .3218.4 .56352 .21106 

% Fac. .Amt. of 
with Research 
Grants Spending 

.11988 .45002 

.14117 .43740 

.05334 .38635 

.38546 .17666 

.18272 • 146R7 

.45R84 .21461 

.21467 .20084 
1.00)00 .41288 

.41288 1.00000 

.52030 .29681 

lli. of 
Faculty 
Publications 

-.01282 
.25570 
.10240 

.49012 

.32184 

.56352 

.21106 

.52030 

.29681 

1.00000 

t-' 
N 
0\ 
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APPENDIX G 

VARIABLES USED AS OBJECTIVE INDICATORS 
OF QUALITY OR IDENTIFIED AS QUANTITATIVE 

CORRELATES OF QUALITY 

1. Faculty research productivity (Hagstrom 1971; Guba and Clark 
1978; Knudsen and Vaughan 1969; Wispe 1969; Abbott 1972; Abbott 
and Barlow 1972; Jones et al. 1982; Drew 1975; Cox and Catt 1977; 
Drew and Karpf 1981; Conrad and Blackburn 1985c; Somit and 
Tanenhaus 1964; Lewis 1968; House and Yeager 1978; Glenn and 
Villimez 1974; Clemente and Sturgis 1974; Liu 1978). 

2. Faculty grantsmanship (Hagstrom 1971; Jones et al. 1982; 
Conrad and Blackburn 1985c). 

3. Number of faculty (National Science Board 1969; Wispe 1969; 
Brown 1969; Abbott 1972; Elton and Rodgers 1971; Elton and Rose 
1972; Jones et al. 1982; Oromaner 1970). 

4. Faculty background (sex, age at Ph.D. receipt, professional 
age, etc.) (Clemente and Sturgis 1974; Oromaner 1970; Conrad and 
Blackburn 1985c; Brown 1967; National Science Board 1969; Abbott 
and Barlow 1972; Axelson 1960). 

5. Faculty awards/faculty holding society or editor offices 
(Hagstrom 1971; Bowker 1964). 

6. Faculty workload (Conrad and Blackburn 1985c). 

7. Faculty compensation/fringe benefits (National Science Board 
1969; Abbott and Barlow 1972; Brown 1967). 

Student 

1. Number of graduate students (Elton and Rodgers 1971; Elton 
and Rose 1972; Conrad and Blackburn 1985c; Janes 1969; Lavender et 
al. 1971; Morgan et al. 1976). 

2. Academic ability of students (Knapp and Greenbaum 1953; 
Hagstrom 1971; National Science Board 1969; Gregg and Sims 1972; 
Astin and Henson 1977; Solmon and Astin 1981; Conrad and Blackburn 
1985c). 
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Appendix G--Continued 

3. Outcomes (number of degrees awarded; proportion of students 
who went on and earned doctoral degrees, etc.) (Knapp and 
Greenbaum 1953; Knapp and Goodrich 1952; Tidball and Kristiakowski 
1976; National Science Board 1969; Conrad and Blackburn 1985c; 
Elton and Rodgers 1971; Elton and Rose 1972; Knapp and Goodrich 
1952; Dube 1974; Brown 1969; Carnegie Council on Policy Studies in 
Higher Education 1976; Glower 1980; Jones et al. 1982). 

Institutional/Departmental Variables 

1. Areas of curricular concentration/specialization (Conrad 
and Blackburn 1985c; Elton and Rodgers 1971; Elton and Rose 1972; 
Solmon and Astin 1981). 

2. Federal funding (National Science Board 1969; Carnegie 
Council on Policy Studies 1976). 

3. Size of library (Abbott and Barlow 1972; Brown 1967; Jordan 
1963; Morgan et al. 1976; Conrad and Blackburn 1985c; Cartter 
1966; Jones et al. 1982). 

4. Value of physical facilities (Abbott and Barlow 1972). 

5. Amount of departmental research spending (Jones et al. 1982; 
Kelso 1975; Glower 1980; Solmon and Astin 1981). 
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