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ABSTRACT 

What constitutes quality in graduate education? The most widely accepted 
definition has been proposed by Cartter who asked recognized scholars to rate 
departmental excellence in 30 disciplines. Cartter's instructions to the raters could 
have allowed the influence of a "halo effect" to operate. This is an error in rating 
which is produced when the particular characteristics being rated are contaminated by 
the rater's notion of the general worthiness of the object being rated. This study 
demonstrated that the halo effect related to size variables occurred in the Cartter 
study. 

Data were collected from public sources for each department of mathematics, 
physics, chemistry, and geology rated in the Cartter study as "extremely attractive," 
"attractive," "acceptable plus" and for a random sample of "less than acceptable plus" 
departments. These data consisted of the following size variables: (1)number of areas 
of specialization within a department; (2) number of faculty; (3) number of Ph.D. 
degrees awarded between 1960-64; (4) number of full-time students; (5) number of 
first year students; and (6) ratio of part-time to full-time students. 

Tests of statistical significance indicated that these variables differentiated the 
departmental ratings beyond chance expectation. A graphic illustration is provided for 
each discipline showing the relationships between the size measures and the mean 
departmental ratings. 

Implications of these findings are that measures of size ought not to be confused 
with measures of quality and that the development of measures of quality is a matter 
of urgent priority. 

Qua l i ty  in g r adua t e  educa t ion ,  l ike love, appea r s  to  exis t  in the  eye  

o f  the  beholder .  Expe r i enced  wri ters  in the  area o f  higher  e d u c a t i o n  do  

n o t  a lways  agree on  h o w  to  recognize  qua l i ty  (Dressel  et al.,r 1970; 
Woodring,  1968).  Dressel and  his col leagues avoid discussion o f  the  
essence o f  qua l i ty  and emphas i ze  the  diff icul t ies  in separa t ing  measures  o f  

qua l i ty  f r o m  q u a n t i t y  (pp.  1 3 4 - 3 6 ) .  Woodr ing ,  however ,  s tates,  " I t  is 
s o m e w h a t  easier to assess the qua l i ty  of  g radua te  schools  t han  o f  

u n d e r g r a d u a t e  l iberal  ar ts  colleges because  the  goals o f  g radua te  e d u c a t i o n  
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are more sharply defined and the number of institutions is much smaller" 
(pp. 50-51) .  This author then describes the Cartter (1966) study as an 
example of  an investigation of  quality in graduate education. 

Cartter sought ratings by established scholars of faculty and program 
excellence in various fields of study at the graduate level. His instructions 
to his faculty raters were as follows: 

How would you rate the institutions below if you were selecting 
a graduate school to work for a doctorate in your field today? 
Take into account the accessibility of faculty and their scholarly 
competence, curricula, educational and research facilities, the 
quality of  graduate students and other factors which contribute 
to the significance of the doctoral program. 

Most recently, Roose and Andersen (1971 ), in an expanded follow-up 
of the Cartter study, gave the same instructions to their panels of faculty 
raters. 

It is probable that these instructions allowed the results to be 
contaminated by a halo effect. This is an error in rating which is produced 
when the particular characteristics being rated are contaminated by the 
rater's notion of the general worthiness of the object being rated. That is, 
there are six different items which are explicitly referred to in the rating 
instructions, i.e., accessibility of faculty, scholarly competence of faculty, 
curricula, educational facilities, research facilities, and the quality of 
graduate students. The addition of  "other factors" allowed each rater to 
provide his own definition of items of importance. It has been established 
for some time that the validity of a rating is determined by several 
characteristics, one of which is the degree to which it is specific rather 
than general (Guilford, 1954). The more general the characteristic being 
rated, the greater is the possibility of error, since raters will base their 
judgments on different aspects of  the composite. 

This study will demonstrate that the institutional ratings of physical 
science departments appearing in the Cartter study can be predicted by 
the use of simple data in the public domain and which incorporate 
variable related to size. 

Graham (1965) has provided for aspiring graduate students some 
objective data concerning graduate programs. From this volume, the 
following variables were arbitrarily selected: ( t )  number of areas of 
specialization within a department; (2) number of faculty; (3) number of 
Ph.D. degrees awarded between 1960-64;  (4) number of full-time 
students; (5) number of first year students; and (6) ratio of part-time to 
full-time students. These data were collected for the following physical 
science departments rated in the Cartter study: 'mathematics, physics, 
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c h e m i s t r y  and geology.  T h e  d e p a r t m e n t s  o f  a s t r o n o m y  wi th in  the  phys ica l  

science area were  no t  inc luded because  o f  the  small n u m b e r  o f  

d e p a r t m e n t s  wh ich  were  rated.  A l t h o u g h  the  pub l i ca t ion  da te  o f  the  

G r a h a m  b o o k  is 1965 and tha t  o f  the Car t t e r  s t udy  is 1966, it was 
assumed tha t  the  da ta  con ta ined  in the  f o r m e r  fair ly  represen ts  the  

d e p a r t m e n t s  dur ing the  per iod  o f  t ime  covered  b y  the  Car t t e r  investiga- 

t ion. 
The  six size variables  descr ibed above  are used as p r ed i c to r  var iables  

in four  separa te  s tepwise mul t ip le  d i sc r iminant  analyses in which  the  

d e p a r t m e n t s  ra ted  in the Car t t e r  s tudy  as " e x t r e m e l y  a t t r ac t ive , "  " a t t r ac -  

t i ve , "  and " a c c e p t a b l e  p lus"  were  the  d e p e n d e n t  variables.  An addi t iona l  

d e p e n d e n t  var iable  for  each discipline consis ted o f  a r a n d o m  select ion o f  

d e p a r t m e n t s  ra ted  "less than  accep tab le  p lus"  which  were  t aken  f r o m  

A p p e n d i x  E in the  Car t te r  s tudy .  Here inaf te r ,  these ca tegor ies  will be  

re fe r red  to as " A "  ( e x t r e m e l y  a t t rac t ive) ,  " B "  (a t t rac t ive) ,  " C "  (accep tab le  

plus)  and " D "  (less than  accep tab le  plus)  d e p a r t m e n t s .  

T h e  d iscr iminant  analyses  were  used to d e m o n s t r a t e  tha t  the  

a rb i t r a ry  se lect ion o f  p red ic to r  variables did indeed  d i f fe ren t i a te  the  

TABLE I 

Predicted Classification of Departments 

Mathematics Physics 

Cate- Percent Cate- Percent 
gory "A . . . .  B . . . .  C . . . .  D" N Correct gory "A . . . .  B . . . .  C . . . .  D" N Correct 

"A" 6 1 1 0 8 75 "A" 6 2 0 0 8 75 
"B" 1 5 3 2 11 45 "B" 1 9 1 0 11 82 
"C" 2 2 14 5 23 61 "C" 0 5 18 5 28 64 
"D" 0 0 5 8 13 62 "D" 0 0 1 13 14 93 

Overall % = 60 ;N=  55 Overall % = 75 ;N=  61 

Chemistry Geology 

Cate- Percent Cate- 
gory "A . . . .  B . . . .  C . . . .  D" N Correct gory "A . . . .  B . . . .  C . . . .  D" N 

Percent 
Correct 

"A" 6 2 1 0 9 67 
"B" 3 9 0 1 13 69 
"C" 2 6 21 8 37 57 
"D" 0 0 3 9 12 75 

Overall % = 63;N = 71 

"A" 5 1 0 1 7 71 
"B" 1 3 4 1 9 33 
"C" 1 2 11 4 18 61 
"D" 0 0 1 12 13 92 

Overall % = 66;N = 47 
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departments in the same way that the Cartter ratings did. Subsequently, 
the relationships among the predictor variables were shown by the spatial 
configuration technique developed and described by Cole and Cole 
(1970). 

Results 

In each discipline, the discriminant analysis provided a statistically 
significant differentiation ( p <  0.01) among the "A",  "B",  "C",  and 
" D "  rated departments. The effectiveness of  the predictors in classifying 
the physical science departments according to Cartter's categories is given 
in Table I, in which the "h i t "  rate is indicated by the numbers in bold face 

type. 
The overall efficiency of  prediction among physical science depart- 
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Fig. 1. Spatial configuration of six 
predictor variables (Mathematics). 

Fig. 2. Spatial configuration of six 
predictor variables (Physics). 

1 = Number of areas of specialization; 
2 = Number of faculty; 
3 = Number of Ph.D.'s awarded 1960-64; 
4 =Number of full-time students; 
5 = Number of first year students; 
6 = Ratio of part-time to full-time students; 
A = Mean profile point for "A" departments; 
B = Mean profile point for "B" departments; 
C = Mean profile point for "C" departments; 
D = Mean profile point for "D" departments. 
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Fig. 3. Spatial configuration of six 
predictor variables (Chemistry). 

Fig. 4. Spatial configuration of six 
predictor variables (Geology). 

ments ranged from a high of 75% in physics to a low of 60% in 
mathematics. Generally, the best predictions occurred in the "A" and "D" 
rated departments. 

Figures 1-4  include the spatial relationships among the predictor 
variables and the mean predictor profiles for all "A", "B", "C", and "D" 
rated departments in mathematics, physics, chemistry, and geology, 
respectively. 

The spatial configurations of mathematics and physics are strikingly 
similar (Figures 1 and 2). "A" and "B" mean profiles are most influenced 
by number of faculty (variable 2); number of Ph.D. 's awarded from 1960 
through 1964 (variable 3); number of full-time students (variable 4); and 
number of first year students (variable 5). "C" and "D" mean profiles are 
most influenced by number of areas of specialization within a department 
(variable 1 ) and ratio of part-time to full-time students (variable 6). 

"A" and "B" mean profiles in both chemistry and geology are 
located in the same quadrant (Figures 3 and 4). The mean profiles of 
chemistry "A" and "B" departments are, like those in mathematics and 
physics, more subject to the combined influences of variables 2, 3, 4, and 
5 than are those in geology. The chemistry "C" and "D" mean profiles are 
also influenced by variables 1 and 6 whereas those in geology are 
dominated by variables 5 and 6. 
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Discussion 

It seems clear that a halo effect related to size variables influenced 
the faculty ratings of physical science departments. Furthermore, the 
magnitude of this error is such that it is doubtful whether the faculty 
rating method offers any substantial advantage over the use of  public data 
in the assessment of departmental reputation. 

The mean departmental profiles of "A" and "B" departments are 
found to be consistenly related to the following three variables: number 
of faculty (variable 2) number of Ph.D.'s awarded between 1960-64  
(variable 3); and number of full-time students (variable 4). These three 
variables are highly intercorrelated and this relationship is retained when 
the variables are projected onto a plane (Figures 1-4).  In short, 
"extremely attractive" and "attractive" mean ratings are characterized by 
large size. This finding agrees with the results reported by Wisp4 (1969) 
which indicated that productivity in psychology departments, as measured 
by publication criteria, was related to size during the 1960 decade. 

Mean departmental profiles of "C" and "D" departments, with the 
exception of geology, are influenced by two variables: number of  areas of  
specialization within the department (variable 1) and ratio of part-time to 
full-time students (variable 6). Low rated departments, compared to those 
with high ratings, may be characterized as offering a larger number of 
departmental options to a larger number of part-time students. 

To the prospective graduate student seeking to make an informed 
choice of a physical science graduate program characterized by quality, 
the better part of  valor would seem to consist of  seeking admission to one 
of the larger departments. To faculty concerned about the quality of  
graduate study in physical science, the better part of wisdom consists of 
recognizing the fact that although large size is not necessarily incongruent 
with quality, neither is it an absolute guarantee of quality. 

Research studies which have a potential for influencing national 
policy are not  common. The Cartter and Roose-Andersen studies possess 
this potential and, as a consequence, some governmental agencies have 
considered such data in policy statements (Scully, 1970a); some graduate 
deans have expressed fear as to how these results will be used (Scully, 
1970b). The general implications for policy are highlighted by the 
following statement taken from A Rating of Graduate Programs (Roose 
and Andersen, 1971, p. 25). 

From the standpoint of national policy, consideration must be 
given to the possibility that in the future a more than sufficient 
supply of Ph.D.'s for most traditional uses can be trained in the 
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graduate programs of say, 50 or so top-rated institutions. Thus, 
to take only one illustration, Cartter has forecast that, given 
present trends, the supply of Ph.D.'s in 1980-81 will number 
50,000. This supply compares with the forecast of  demand for 
new doctorates for teaching in 1980-81 (assuming the mainte- 
nance of quality) of  7,400. According to 1966-67 data, the top 
50 institutions in our 1969 ratings study awarded 66.8 percent 
of the nation's doctorates. Even if one assumes the percentage 
of doctorates awarded by these institutions falls to 40 percent 
by 1980-81,  they would still produce over 20,000 Ph.D.'s, or 
almost three times the number needed for maintenance of  
quality in teaching. 

It is not surprising therefore that analyses of the imbalance between 
the supply and demand of graduate students as well as reviews of national 
manpower requirements are prominent themes which dominate the 
literature on graduate education in America (Folger et al., 1970; Scully, 
1970c; Cartter, 1971). Furthermore, in a time of diminishing public 
support for higher education, it might be expected that some would 
propose allocating scarce federal and state funds to those top rated 
departments in which quality exists and to restrict graduate study in other 
departments (Higgins, 1971). 

The issue raised in this study, however, is not  the significance or 
necessity of national manpower studies; our findings illustrate the all-too- 
common tendency to measure size and equate it with quality. For example, 
the title of the Cartter 1966 study is ~A n Assessment o f  Quality in Graduate 
Education. Our society is permeated with the simple notion that the 
biggest is the best, and it is unfortunate when our graduate programs are 
assessed entirely by the same yardstick. 

The issue, of  course, is: What constitutes quality?Perhaps a beginning 
consists of clearly recognizing that quality is a value judgment  and that 
neither philosophers nor physical scientists are exempt from this starting 
point. Administrators and faculty might derive some suitable measures of  
quality from the description of an instructional model proposed by Glaser 
(1970). He proposes, among other conditions, that learning outcomes 
should be defined in terms of behavioral manifestations of  competence. 
More importantly he suggests that a careful analysis be made of the 
characteristics of the learner before instruction begins. Once these 
characteristics are determined, alternative routes of learning experiences 
should be available so that the student can maximize his learning 
potential. Thus, given the present state of  graduate study in the United 
States, an investigation of  quality in graduate education might consist of  
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an assessment of the extent to which departmental faculties are engaged in 
the following: determining the characteristics of the potential learner, 
devising alternative educational experiences which are related to the 
strengths and weaknesses of  its students, and evaluating its students in 
terms of behavioral competencies. 

In summary, this study found that  departmental reputat ion in 
physical science, as it was assessed by the faculty raters in the Cartter 
study, is confounded with measures of  size. Since the dividing line 
between "departmental  reputa t ion"  and "qual i ty ' i s ,  at present, mostly 
rhetorical, it appears desirable to investigate additional correlates of  
departmental effectiveness. 
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