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PREFACE 

This report is one of a series giving Che results of 

exptriments in group judgment. Previous experiments have 

been reported in references [1, 2, 3, 4J. The primary 

goal of these studies is the design of improved techniques 

for the use of expert opinion by decisionmakers.  For many 

basic military issues the best information available is 

the Judgment of knowledgeable individuals. Thus the 

military has an important stake in ensuring that the pro- 

cedure" used for obtaining judgments are designed to elicit 

the best judgments possible from the community of experts. 

In practice, the advice received from experts is of 

two sorts: one dealing with matters of fact and one dealing 

with evaluation (criteria, priorities, goals, objectives, 

and so forth). Both kinds are important with respect to 

making effective use of advisers for military decisions. 

Previous studies have shown that it is possible to design 

improved techniques for using group Judgment concerning 

matters of fact.  The present report describes experiments 

to assess the appropriateness of similar techniques applied 

to matters of evaluation.  Since the subjects for the experi- 

ment were college students, the material dealt with is some- 

what removed from military Issues. But the results support 

the conclusion that Delphi procedures are appropriate (In a 

well-defined sense) for the formulation and assessment of 

criteria and objectives. 

This research was conducted for the Advanced Research 

Projects Agency. 



ACKNOWLEDCMENTS 

The authors wish to express their appreciation for the 

help of Ralph J. Lewis, consultant to The Rand Corporation, 

in the design and execution of this study. They also would 

like to thank Samuel Cochran (now at the University of 

Southeastern Texas) for his participation in conducting the 

experiment. 



-vü- 

SUMMARY 

This Report describes the results of an experiment 

assessing the appropriateness of Delphi procedures for 

formulating group value judgments.  Upperclass and graduate 

fCudentf from UCLA were paid to act as subjects. The task 

was to generate and rate value categories relating to higher 

education and the quality of life.  Two groups of forty 

subjects each generated lists of value categories which 

they considered important in the two respective areas.  The 

initial lists — 300 and 2'>0 items respectively — were aggre- 

gated by the experimental team to 45 and 48 items respectively. 

The subjects then rated all possible pairs of these items with 

respect to their similarity. The average similarity ratings 

were analysed by a clustering routine.  Fifteen clusters in 

education and thirteen in quality of life were identified. 

These clusters were rated by the subjects with respect to 

their relative importance, with four subgroups using differ- 

ent rating procedures.  The rating procedure was iterated 

once, with feedback on the second round of the medians 

and quartihs of the first-round ratings.  The subjects 

from both groups then made estimates of the relative 

contribution of each of the educational categories to each 

of the quality of life categories. 

The primary data analyses concerned the importance 

ratings.  Three aspects were examined:  (1) The quality of 

the distributions of the responses, (2) The correlation 
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bctwecn ratings by different groups and different rating 

techniques, and (3) The amount of change and degree of con- 

vergence upon iteration with feedback.  As expected, the 

analyses showed that the distributions were in fflmost all 

cases single peaked and roughly bell-shaped; the correla- 

tions between both different groups and different rating 

methods were high (in the nineties); the number of changes 

and degree of convergence (reduction in standard deviation) 

were comparable to similar indices for factual judgments. 

The experiment furnished support for the conclusion that 

Delphi procedures are appropriate for processing value 

material as well as factual material. 

Although the experiment was primarily concerned with 

assessing the use of Delphi techniques for processing value 

Judgments, the substantive data appears to be of some 

interest on its own as an exploratory investigation of 

objectives for higher education and individual life.  For 

example, a reweighting of the educational factors in terms 

of their summed contribution to the quality of life cate- 

gories was compiled.  The reweighted assessments showed 

large differences from the direct ratings, indicating the 

possibility that current notions of the role of the univer- 

sity are somewhat loosely tied to the basic interests of 

the students. 
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GROUP VALUE JUDGMENTS 

1,     INTRODUCTION 

The last few years  have seen a rapid  '.ncrease In appli- 

cations  of group judgment  techniques   to public  and corpo- 

rate policymaking.     One of the more widely applied  techniques 

is Delphi,  a  term referring to a more or less  specific  set 

of procedures developed at The Rand Corporation for eliciting 

and processing the opinions of a group   [1,2,3,4].    A ratier 

extensive set of experiments has demonstrated that for 

subject matters where  the best available information is 

the judgments of knowledgeable individuals,  a systematic 

and controlled process of querying and aggregating the 

judgments of members of a group has distinct advantages  over 

the traditional group discussion  fl]. 

Most of the experiments which have been conducted  to 

date have dealt with factual material.     However,  in some 

applications,   the procedures have been employed to deal 

with a quite different sort of material,  namely, value 

judgments.    Typical is  the use of Delphi procedures  to 

identify and rate  the objectives of industrial enterprises 

or to assess  the relative Importance of military missions. 

From the standpoint of the decisionmaker,   opinions about 

values and objectives are just as relevant to decisions as 

factual opinions about consequences.     Hence,   the < lestion 

whether Delphi procedures demonstrate advantages with value 

material of the same sort as those for factual material is a 

question of direct Importance. 
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There are a number of difficulties in attempting to 

conduct experiments dealing with the excellence of value 

judgments.  Above all, there is no generally agreed-upon 

way to measure the correctness of such Judgments. Although 

there Is some disagreement with respect to the pro-vr 

measure for predictions of future events, it is generally 

agreed that one relevant measure of excellence for factual 

opinions is Just how close those opinions are to the true 

state of affairs.  In general it is not difficult to arrange 

some scale whereby "closeness to the state of affairs" can 

be measured; although for opinions about the future, the 

investigator may have to bide his time until the future 

evolves.  Bit in the case of value Judgments, there is no 

generally agreed-upon corpus of "facts" against which the 

Judgments can be compared. 

Another difficulty with assessing the quality of value 

Judgments has often been alleged:  that they are 

"emotionally loaded." Expression of such Judgments is more 

directly tied to emotions than factual statements; furthermore, 

commitment to those Judgments is more central to the person- 

ality of the individual, so that the interaction of value 

Judgments and other cognitive material is impeded f5J. 

These difficulties might be considered enough to dis- 

courage any "objective" measurement of the excellence of 

De Jouvenel [6] refers to futuribles as something 
different from states of affairs past and present; and 
some writers have been concerned about self-defeating or 
self-validating predictions [7]. 
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such Judgments. There is, of course« one type of objective 

study where there is no particular difficulty: that in 

which value Judgments are considered simply as one aspect 

of human behavior« with no direct concern with what the 

Judgments are about. Thus it is possible to study the 

genesis of Judgments, the interrelationships between value 

systems« etc.« without ever exploring the subject matter of 

these and especially without asking whether they are good 

or bad Judgments. 

However« this point of view is not the concern of the 

present inquiry. The usual point of view is that value 

Judgments can be« in some sens«, right or wrong. For 

example« when a corporate entity« e.g.« a board of directors 

of an Industrial firm, asks what are the objectives of their 

organisation« what are thalr priorities« which objectives 

arc crucial and which only desirable« it appears fairly 

clear that they are not asking« "What are our capricious 

feelings about what we should do?" They would not be willing 

to accept the assertion that any other set of whimsical 

attitudes would be Just as reasonable as the ones they 

express. 

The same Is true of the values people express with 

regard to everyday life« or the set of values that are 

ascribed to the nation. There may be violent dissgreemencs 

on all of these« but there is little disagreement that the 

Judgments themselves are usually oat capricious. 
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It appears, then, to be the case in disagreements about 

values that most Individuals would state that one side can 

be more correct and the other less correct without being 

able to specify how the value Judgments can be validated. 

Exceptions are usually referred to as '^natters of taste." 

As It turns out, it is not necessary to be able to specify 

what correctness or incorrectness means in order to say a 

great deal about better and worse Judgments. 

If a group of indistinguishable experts expresses a 

range of opinions concerning a given question, then the 

median opinion of the group is more likely to be correct 

than that of an (unspecified) member of the group (1, p. 7]. 

In a like manner, if a group of equally competent individuals 

expresses a range of opinions concerning a value question, 

then the average opinion is more likely to approximate the 

correct answer than an individual Judgment, given the pre- 

sumption that there is a correct answer to the value ques- 

tion.  In order to make this assertion logically acceptable 

it is necessary to assume that the value Judgment can be 

expressed in numerical terms.  It appears that in most cases 

of practical import this can be done. 

There are some other useful tautological consequences 

of Che assumption that there If a correct answer to a value 

question.  One Is that the larger the group (maintaining 

Strictly speaking, this should be read "at least as 
Ilkelv to be correct." 
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indlstinguishabilicy), the more accurate the answer on the 

average.  The other is that the larger the group, the greater 

the reliability of the answer, that is, the higher the prob- 

ability that a similar group will express a similar answer. 

All of these favorable aspects of group value Judgments 

depend in part upon 'he degree to which it is considered that 

the group Is judging something rather than simply reporting 

personal attitudes. Since we are precluded at the present 

time from a direct comparison of the group responses and an 

objective criterion, something weaker in the way of asiess- 

ing the Judgments is required. This something weaker is 

furnished by considering three of the necessary (but not 

sufficient) conditions for assuming there is a group Judg- 

ment involved: These three conditions could be interpreted 

as a partial definition of the term ^roup Judgment for value 

questions. 

(1) Reasonable distributions. If the distribution 

of group responses on a given numerical value Judgment is 

flat. Indicating group indifference, or if it is U-*shaped, 

Indicating either that the question is being interpreted 

differently by two subgroups, or actual difference of assess- 

ment by two subgroups, then it seems inappropriate to assert 

that the group considered as a unit has a Judgment on that 

question. 

(2) Croup reliability. Given two similar groups 

(e.g., two groups selected out of a larger group at random) 

the group Judgments on a given value question should be 

similar.  Over a set of such value Judgments, the correlation 



for the two subgroups should be high. 

(3) Change, and convergence on Iteration with 

feedback.  This condition is proposed in part by analogy 

with results fron experiments with factual material, that 

is. shifts of individual responses toward the group response 

and reduction in group variability. More generally, if 

members of the group do not utilise the information in reports 

of the group response on earlier rounds when generating re- 

ponses on later rounds. It seems inappropriate to consider 

these responses as jy^Cffynt?- 

In the experiments described below, these three criteria 

are applied to value Judgments by university students con- 

cerning the objectives of a higher education and the objec- 

tives of everyday (individual) life. The students generated 

a list of objectives for these two areas, and rated them on 

a scale of relative i.nportance. Three different rating 

methods were employed in order to test both group reliability 

and stability over scaling technique. Ratings were obtained 

on each of two rounds, where the results of the first round 

(the median and upper and lower quartiles of the responses) 

were fed back between rounds- The data generated by the value 

Judgments satisfied the three criteria to about the same 

degree as corresponding data from similar groups making factual 

estimations.  In short, the outcome of these experiments ap- 

pears to be that the Delphi procedures — as far as we can 

evaluate them at present — are appropriate for generating 

and assessing value material. 
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The primary purpose of the experiments was to evaluate 

the Delphi procedures for value material, but the data 

generated concerning what the subjects considered important 

with respect to a higher education and to everyday life 

appears to have some interest in its own right. This aspect 

of the experiment will be discussed more fully in the final 

section of this report. 
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2.  MLTHOD 

In this study one Rroup of subjects used the Delphi 

procedure to rate the relative importance of each of a set 

of factors in terms of the factor's contrihution to a person's 

assessment of the "Quality of Life." (In our Instructions to 

the suhjects we defined the term "Quality of Life" (QOL) to 

mean ■ person's sense of well heing, his satisfaction or dis- 

satisfaction with life, or his happiness or unhappiness.) A 

second group used the Delphi method to scale a set of changes 

in characteristics of students occurring as a result of their 

participation in the process of higher education-  This scale 

measured the Effects of Education (EE) in terms of the impor- 

tance of the changes for the student.  These topics were 

selected hecause our suhject population (UCLA upper-division 

and graduate students) could he expected to have Informed 

opinions concerning each of them. The two groups received 

nearly the same Instructions for the different topics and 

were for the roost part treated identically. 

The experiment required three sessions, the first 

two «if which were devoted to the generation of the items 

to he scaled by the Delphi method in the third session. 

In the first session, each suhject made up a list of from 

5 to 10 items important either for the assessment of the 

Qualitv of Life or for the evaluation of the Effects of 

Education on students. 

The Items from the QOL group (ahout 250 in all) were 

sorted into ^8 tattcories of similar items, while 
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che 300 Items from the EE group were sorced Into 43 cate- 

gories.  In the second session of the experiment the subjects 

who had made up the lists of items in response to the QOL 

questionnaire rated the similarity of all poisible pairs of 

categories formed from the original QOL items.  The EE group 

rated the siiuilarity of all pairs of the EE categories. The 

similarity ratings wen- used to cluster the categories of 

the original items into super-categories. Thirteen super- 

categories or factors were formed from the QOL categories 

and fifteen from the EE categories. The relative importance 

of each factor was assessed during the third session of the 

study. The QOL group rated the importance of the QOL factors 

and the EE group rated the EE factors. A two-round Delphi 

procedure was employed where both groups revised their 

importance ratings during the second round in view of the 

median tatings for each factor obtained fron the group's 

first-round ratings. As a check on the reliability of the 

ratings, the QOL and £E groups were each split into two 

subgroups and each subgroup used a different procedure to 

scale the factors. 

The subjects were 90 UCLA upper-division and graduate 

students.  They were recruited by advertisements in the 

school paper and were paid for their participation.  No 

attempt was made to select subjects according to sex or 

field of Interest. 
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2.2.  Ilfm CentT^tlon 

During the first settion, which was conducted at UCLA, 

subjects were instructed to list fron 5 to 10 itens per- 

taining either to the "QuaHty of Life" or the "Effects of 

Education." The subjects were randomly assigned to a 

particular topic so that 43 subjects responded to each. 

Subjects in the two groups were treated identically. 

The subjects were given printed instructions and a deck 

of 10 blank cards. The instructions briefly introduced 

the subject to the purpose of the experiment and then 

requested him to list from S to 10 items (one item per 

card) pertaining either to the QOL or the EE topic. 

In the QOL condition, subjects were asked tc list the 

characteristics or attributes of those events having the 

strongest influence on Jetermining the QOL of an adult 

American. The subjects wen- instructed to ignore events 

concerned with basic biological maintenance, but not to 

overlook characteristics with negative connotations, e.g., 

Aggression.  Subjects in the EE condition were asked to 

view higher education as a process which causes (or fails 

to cause) changes in characteristics of students.  The 

subjects were requested to list those characteristics which 

should be considered in evaluating the process of higher 

education.  Subjects were instructed to consider only 

undergraduate education while forming their 11-IF. 
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Subjects were also instructed to rank their items from 

most important to least important. These ranks were used 

only as rough guides in the initial aggregation of items 

by the experimental team. Questions concerning the expe- 

riment were answered either by repeating or paraphrasing 

the instructions. No subject required more than half an 

hour to complete the first session. They were then given 

appointments for the second and third sessions which were 

conducted at The Rand Corporation in Santa Monica at in- 

tervals of one week. 

Prior to the second session of the experiment, the 

items generated by the subjects in the first session were 

sorted Into categories of similar items. Two sets of 

categories were formed: one for the 00L items and another 

for the EE Items. The sorting was done by a panel of three; 

each member assisted In the design and execution of the 

experiment. Two criteria were used during the sorting of 

the items: (1) The perceived differences of any pair of 

Item» within a category were to be tmsller Chan differences 

between any pair of items drawn from two different categories; 

and (2) No more than 50 categories were to be formed. Com- 

posite labels were developed for each category either by 

quoting or paraphrasing (or both) a few of the most fre- 

quently occurring items In each of the categories. The 

48 QOL category composite labels are given In Table 1 and 

the 45 EE composite labels are shown in Table 2. 
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Durlng the second session, each subject was presented 

with a list of all possible pairs of either the QOL or EE 

category labels. The task for all subjects was to rate 

the similarity of the labels In each pair.  Every subject 

was given printed Instructions, a list of the category 

labels, and a computer-generated list of pairs of labels. 

Each subject received a different random ordering of label 

pairs.  The Instructions informed the subjects i.hat the 

items they had developed during the first session had been 

categorized to form the list of category labels. This list 

had in turn been used to form the computer printed list of 

label pairs. The subjects were instructed to rate the 

similarity of the labels in each pair on a 0-4 scale where 

the numerical ratings were tied to the following adjective 

scale: 

4 Practically the same 

3 Closely related 

2 Moderately related 

1 Slightly related 

0 Unrelated 

If a subject felt that the labels were connected, but in 

an Inverse fashion, he was to use negative ratings, e.g., 

-4 being equivalent to "practically opposites." The follow- 

ing two examples were given; Drowsy - Physically Tired, 

illustratively scored at 2, and Drowsy - Alert, scored at -3. 

Both groups received the same instructions.  The QOL group 



-15- 

rated  1128 item pairs  and  Che EE group rated 990.    Tht 

experiment was conducted  In two 1-1/4-hour periods with a 

1/2-hour break between periods. 

The means of the absolute values of the similarity 

ratings  for each  label pair were computed over subjects 

for both groups.    These mean absolute ratings were then 

analyzed by Johnson's hierarchical clustering procedure 

18).     In this  procedure objects are clustered according to 

the similarities  between  them.    The objects  within a cluster 

are more similar Co one another than to objects belonging 

to a different cluster.     In addition,   the procedure merges 

similar clusters  into  larger clusters  in a step-wise  fashion 

until all  the objects are placed into a single cluster. 

Consequently,   the user of this procedure must select  the 

number of clusters which seems compatible with both the 

data and any theoretical or empirical predictions about  the 

results of the procedure.    The problem is not unlike select- 

ing the number of factors  to retain in a  factor analysis. 

The use of the absolute values of the ratings  "folds" the 

label pairs given the negative ratings  into the same clusters. 

The clusters which were generated bv this procedure are 

shown in Fig.   1  for the QOL groups and Fig.   2 for the EE 

group.    Numbers across  the top refer to the list of items 

in Tables  1 and 2 respectively.    The  left-hand column indi- 

cates  the similarity level at which the item is  included 

in a cluster.    The  "histogran" of x's displays   the progres- 

sive aggregation of items  into clusters.     For example,   in 
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Fig. 1 at Che highest level of «Inilarity (3.78) Failure 

(21) and Success (35) are associated — prohahly as straight- 

forward opposites. At almost the same level. Achievement 

(37) is Joined to the cluster. Nothing further is added to 

this cluster until level 1.9 when the previously associated 

pair. Honey (7) and Status (12) are added. This is the 

"core" of characteristic 11 in Tahle 3. The thirteen QOL 

and fifteen EE clusters which were selected are given in 

Tahles 3 and 4. 

2.3 Importance Rating 

The task for the subjects in the third session of the 

experiment was to rate the clusters or factors in terms 

of their importance to the topic in question.  The 

subjects who had developed the QOL factors rated 

them as did the subjects who generated the ££ factors. The 

design of this session is shown schematically in Table 5. 

As can be seen in Table 3, the QOL and ££ groups were each 

split into two subgroups, and each subgroup used a different 

scaling procedure. During the third part of the session, 

the QOL and EK group both rated the relevance of each of 

the EE factors in terms of its contribution to each of the 

QOL factors.  Otherwise, the groups were treated identically. 

In order to familiarize the subjects with the factors 

they would be rating, they were instructed to look over the 

factors and devise a convenient word or phrase label for 

each.  The subjects were then asked to rate their self- 

confidence in working with each of the factors on a 1 
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TabU 3 
QOL  FACTORS 

1. Novelcy, change, newneif, variety, surprise;  boredom; 
hunorous,  amusing,  witty. 

2. Peace of mind,  emotional stability,   lack of conflict; 
fear, anxiety; suffering,  pain;  humiliation, belittle- 
ment; escape,   fantasy. 

3. Social acceptance, popularity; needed, feeling of being 
wanted; loneliness, impersonality; flattering, positive 
feedback,  reinforcement. 

'«. Comfort, economic well-being; relaxation, leisure; good 
health. 

3.    Dominance,  superiority;  dependence,  impotence,  help- 
lessness; aggression, violence, hostility; power, 
control,  independence. 

6.    Challenge,  stimulation; competition, competitiveness; 
ambition;  opportunity,  social mobility,   luck;  educa- 
tional,   intellectually stimulating 

7. Self-respect, self-acceptence, self-satisfaction; 
self-confidence, egoism; security; stability, 
familiarity,  sense of permanence;  self-knowledge, 
self-awareness,  growth. 

8. Privacy. 

9. Involvement,  participation; concern, altruism, consider- 
ation. 

10. Love, caring, affection; connunication,  interpersonal 
understanding;  friendship, companionship; honesty, 
sincerity,  truthfulness;  tolerance, acceptance of 
others;  faith, religious awareness. 

11. Achievement,  accomplishment.  Job satisfaction;  success; 
failure,  defeat,  losing; money,  acquisitiveness, material 
greed;  status,  reputation,  recognition,  prestige. 

12. Individuality; conformity;  spontaneity,  impulsive, 
uninhibited;   freedom. 

13. Sex,  sexual satisfaction,  sexual pleasure. 
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Table 4 

EDUCATIONAL FACTORS 

1. Crvatcr crcativfty,  expanding the imagination;  loss of 
creativity,   loss of creative thinking. 

2. Broader outlook,   new perspectives,  scope,   new experiences, 
exposing to new activities;  knowledge;  curiosity, desire 
to learn more. 

3. Social awareness, awareness of others;  awareness of 
environment,  relationship of individual with environment; 
cultural awareness;  social  issues,  awareness of societal 
prohlems. 

4. Career skills.  Job competence;  specialization,  narrowing of 
interest to own  field;  elitism,  social  status. 

5. Involvement, political involvement; isolation from real 
world, ivory-tower syndrome; dehumanization, repressive 
bureaucracy. 

6. Self-awareness,   increased self-understanding;  honesty, 
personal  integrity. 

7. Loss of idealism,  general dissatisfaction;  political 
disiIlusionment. 

8. Self-confidence,   self-reliance,   independence;  self- 
respect,  self-acceptence,  self-satisfaction; maturity; 
sexual maturity,  more  liberal sexual attitude. 

*».     Tolerance,  decrease  in prejudices;  open-mindedness; 
understanding of others;  narrowing of outlook,   narrowing 
of values;   liberalization of social and political views. 

10. Communication skill;  relating to others;  social contacts, 
opportunity to meet a variety of people;   social skills, 
ability to get along with others. 

11. Responsibility;  concern  for society,   fellowman;  political 
maturity,  political awareness. 

12. Mntivation,  competitiveness,  purpose  in  life,  development 
<>f 11 fe goals . 

13. Dependency,  prolonged  youth. 
14. Ability to learn,   learning to learn;  reasoning abilities, 

ability to think,  critical ability,   questioning,  de- 
velopment of a critical attitude;  synthesizing ability, 
a sense of organic relationship. 

1).     Impractical  education,   disillusionment with educational 
usefulness;   irrelevancy,   prescribed education,   educational 
trivia. 
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TabU S 

STRUCTURE OF STUDEKT JUDGMENTS FOR SESSION THREE 

QOL Croup EE Croup 

Subgroup 1 

Split 100 

N ■ 20 

Subgroup 2 

Magnitude 
Estimation 

H - 19 

Subgroup 3 

Split 100 

R • 19 

Subgroup 4 

7-pt rating 
■cale 
N - 18 

Par c 1 
Label factors Label factors Label factors Label factors 

Rate self- Rate self- Rate self- Rate self- 
confidence confidence confidence confidence 
with each with each with each with each 
factor on factor on factor on factor on 
a 1—5 pt a 1—5 pt a 1—5 pt a 1—5 pt 
scale scale scale ■cale 
Split 100 Rate the Split 100 late the 
pts among most impor- pts among importance 
the factors tant factor the factors of each 
according with '00 pts according to factor on a 
to impor- and rate the importance 1 to 7 pt 
tance of other factors of each scale 
each factor proportionately factor 

Part 2 
Revise Ravine Revise Revise 
ratings in ratings in ratings in ratings in 
light of light of light of light of 
group me- 
dian and 

group me- 
dian and 

group me- group me- 
dian and dian and 

quartiles ranges auartlies 
tor each 

auartiles 
for each for each for each 

factor f ac tor factor factor 

Part 3 

Rate Che Rate the Rate the Rate Che 
relevance relevance relevance relevance 
of each EE of each EE of each EE of each EE 
factor to factor of factor to factor to 
each of the each of the each of the each of the 
QOL factors QOL factors QOL factors QOL factors 
on a 0 to 3 on a 0 to 3 on a 0 to 3 on a 0 to 3 
point scale point scale point scale point scale 



-22- 

to 3-poliu scale.    The  factors  Chey  felt nost confident 

abi>ut were to receive a 3 and  those  they felt least confident 

about were to receive a  1.    Next  the subjects were  requested 

to rate the relative  importance of each  factor in  terms of 

the contribution of that   factor  to  the general  topic.     Using 

the split-100  (S-100) procedure,  QOL Group  1 and EE Group  1 

were  instructed  to distribute  100 points among the  factors 

so that  the most  important  factors  received  the most points. 

Using the magnitude-estimation (H-C)  procedure QOL Group 2 

was  Instructed  to  find  the most  important  factor and give 

it a rating of  100.     Then this group was asked  to rate  the 

other factors  in terms of the most important one,  so thai 

a   factor which  they  felt was  half as  important as  the most 

important was  to receive a rating of 30.    The group using 

the rating scale  (7-pt)  procedure  (EE Group 2) was asked 

to use a 1- to 7-point scale to rate the  factors;  a rating 

of 1 was  to apply to "unimportant" factors, 4  to 'W>derately 

important" ones,  and  7  to  "extremely important" factors. 

The subjects  recorded  their self-confidence ratings, 

factor labels,  and  importance ratings on preprinted response 

sheets.    They also kept a record of their  labels and  impor- 

tance  ratings which  they referred  to during the second and 

third parts of the session. 

During the second part of the session, the subjects 

agains rated the importance of the factors with the same 

method which  they used during the  first part.    This   time. 
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however,   chey were given informacicn about  the group's 

previous  ratings on each of the  factors.    The QOL split-100, 

EE split-lOO,  and EE 7-point rating scale groups were pro- 

vided with the median and the  first and  third quartiles  for 

each  factor,  while  the QOL magnitude-estimation group was 

given ranges and medians which were normalized so  that  the 

largest median was   100.    The  instructions explained  the 

meanings of the statistics and requested the subjects  to 

consider  this  information in revising their estimates of 

the relative importance of each of the  factors.    The subjects 

were given 20 minutes   to complete  this  part of the experi- 

ment. 

During the third part of the session,   the QOL and EE 

groups  rated the "relevance" of each of the EE factors   to 

each of the QOL factors.     Each group received response sheets 

containing spaces   ilong the  top  for each of  the  factor labels 

that  they had developed during  the   first part of  the session, 

and a  list of QOL factors or EE  factors,   respectively,  down 

the  left margin.    The subjects were briefly informed about 

the origin of the list of factors appearing on the  left 

margin of their worksheets.     Next,   the subjects were in- 

structed  to   familiarize  themselves with these new lists 

of  factors.     Any questions  concerning  the  list were  answered 

by  the experimenter.     Finally,   the subjects  were required 

to rate  the relevance of each of the EE factors   to each of 

the QOL factors on a  0- to 3-point rating scale.     Relevdme 
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was cliff  d in the instructions as either "contributing to" 

or "means the same thing as." The 0- to 3-point scale was 

tied to the following adjectives: 

3 Contributes strongly (or is 
pretty much the same) 

2 Contributes moderately 

1 Contributes slightly 

0 Irrelevant 

The subjects were allowed 30 minutes for the comple- 

tion of this part of the session. 
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3.    RESULTS 

Sunmary statistics computed from the QOL split-100 and 

QOL magnitude-estimation ratings on both rounds are given 

in Table 6.    Similar statistics  for the EE group are shown 

in Table 7.     Both  tables  show the mean and median ratings 

and  the standard deviations   (SD) of the ratings  for each 

factor.    The  factor identification numbers are keyed  to 

the  lists given in Table 3 for the QOL factors and Table 4 

for  the EE factors.     In addition to the mean and median 

ratings,   the geometric m^ans  (G-M) of the ratings are given 

for the QOL magnitude-estimation group.    This was done in 

accordance with recommendations by Stevens   f9] concerning 

the proper method of averaging magnitude estimate?.     Further- 

more,   the means,  geometric means,  and medians have been 

normalized so that the largest average rating is  100.    These 

statistics are based on 20 cases  for the QOL-100 group, 

19 cases  for the QOL magnitude-estimation and EE split-100 

groups,  and 18 cases  for the EE 7-point rating scale group. 

The QOL factors are  listed according to  the decreasing 

split-100 second-round median ratings in Table 8.    The EE 

factors are similarly listed in Table 9. 

The agreement between the first-and second-round 

average ratings  is very high for all  four groups.    The 

product-moment correlations bftween the median ratings on 

the first and second rounds is 0.99  for the QOL split-100 

group,   n.97  for the QOL magnitude-cstimatio.. group,  0.97   for 
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Table 8 

QOL FACTORS Relative 
Importance 

1. Love, caring»  affection,  comnunication,  interpersonal 
understanding;   friendship, companionship;  honesty, 
sincerity,   truthfulness;   tolerance,  acceptance of 
others;  faith, religious awareness. 13.0 

2. Self-respect, self-acceptance, self-satisfaction; 
self-confidence, egoism; security; stability, 
familiarity, sense of permanence; self-knowledge, self- 
awareness, growth. 11.5 

3. Peace of mind, emotional stability, lack of conflict; 
fear, anxiety; suffering, pain; humiliation, belittle- 
ment; escape, fantasy. 10.0 

4. Sex, sexual satisfaction, sexual pleasure. 9.5 

5. Challenge, stimulation; competition, competitiveness; 
ambition; opportunity, social mobility, luck, educa- 
tional, intellectual stimulating. 8.0 

6. Social acceptance, popularity; needed, feeling of being 
wanted; loneliness, impersonality; flattering, positive 
feedback, reinforcement. 8.0 

7. Achievement, accomplishment, job satisfaction; success; 
failure, defeat, losing; money« acquisitiveness, material 
greed; status, reputation, recognition, prestige.        7.0 

8. Individuality; conformity; spontaneity, impulsive, unin- 
hibited; freedom. 6.0 

9. Involvement, participation; concern, altruism, con- 
sideration. 6.0 

10. Comfort, economic well-being, relaxation, leisure; good 
health. 6.0 

11. Novelty, change, newness, variety, surprise; boredom; 
humorous, amusing, witty. 5.0 

12. Dominance, superiority; dependence. Impotence, help- 
lessness; aggression, violence, hostility; power, con- 
trol, independence. 3.5 

13. Privacy. 2.0 
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Tahlc 9 

EE FACTORS 
Relative 
Importance 

1. Ability to learn, learning to learn; reasoning abili- 
ties, ability to think; critical ability, questioning, 
development of a critical attitude; synthesizing 
ability, a sense of organic relationship. 12.0 

2. Broader outlook, new perspectives, scope, new exper- 
iences, exposing to new activities; knowledge; 
curiosity, desire to learn more. 10.0 

3. Greater creativity, expanding the imagination, loss 
of creativity, loss of creative thinking. 8.0 

4. Social awareness, awareness of others; awareness of 
environment, relationship of individual with environ- 
ment; cultural awareness; social issues, awareness of 
societal problems. 8.0 

5. Communication skill; relating to others; social 
contacts, opportunity to meet a variety of people; 
social skills, ability to get along with others. 7.0 

6. Tolerance, decrease in prejudices; open-mlndedness; 
understanding of others; narrowing of outlook, narrow- 
ing of values; liberalization of social and political 
views. 6.0 

7. Self-awareness, Increased self-understanding; honesty, 
personal integrity. 6.0 

8. Self-confidence, self-reliance. Independence; self- 
respect, self-acceptance, self-satisfaction; maturity, 
sexual n.aturity, more liberal sexual attitude. 6.0 

9. Responsibility; concern for society, fellowman; 
political maturity, political awareness. 5.0 

10. Impractical education, disillusionment with educa- 
tional usefulness; irrelevancy, prescribed education, 
educational trivia. 5.0 

11. Career skills, job competence; specialization, narrow- 
ing of Interest to own field; elitism, social status.     5.0 

12. Motivation, competitiveness; purpose in life, develop- 
ment of life goals. 5.0 

13. Involvement, political involvement; isolation from 
real world, ivory-tower syndrome; dehumanlzation, 
repressive bureaucracy. 5.0 

14. Loss of Idealism, general dissatisfaction; political 
disillusionment. 1.0 

15. Dependency, prolonged youth. 0.0 
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chc EE spllt-100 group, and 0.99 for the EE 7-poinc racing 

scale group. The agreement between the rating sethods for 

a given set of factors (reliability) Is also very high. 

The plot of median magnitude estimation as a function cf 

median spllt-100 rating for all the QOL factors Is shown 

In Fig. 3. The open circles refer to the first round and 

the filled circles to the second. A similar graph for the 

EE factors Is shown In Fig. 4; median 7-point rating is 

plotted as a function of median spllt-100 rating. Here 

again, the results for the first and second rounds are 

shown as open and filled circles, respectively. The corre- 

lation between the median (S-100) ratings and median 

median magnitude-estimation ratings is 0.90 on the first 

round and 0.91 on the second for the QOL factors. The 

correlation between the median (S-100) and 7-point ratings 

for the EE factors is 0.88 on the first round and 0.93 on 

the second.  Note that in both cases Round 2 reliability 

was slightly greater than Round 1 reliability. 

The greatest change in group performance between 

rounds is the decrease in response variability from the 

first to the second round. Round 2 standard deviations 

(SD) are generally smaller than corresponding Round 1 

standard deviations, as is shown in Tables 6 and 7. The 

statistical significance of this decrease was assessed by 

comparing the mean of the SDs on the first round to the 

mean of the SDs on the second with t-tests (10, p. 170]. 
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The mean  SDs were compuced over Che factors.  The mean 

differences were in Che expecCed direccion for all four 

groups.  Round 1 and Round 2 differences are shown in 

Table 10.  Compuced c's and significance levels (p) are 

also shown. All differences were reliable ac lease aC 

Che 0.01 level. 

Table 10 

Differences Becween Round 1 and Round 2 Nr>.tn 

SCandard Deviacions For All Groups 

I Cent QOL S-100 QOL ME EE S-100 EE 7-PoinC 

SDJ-SD2 0.45 4.0 0.75 0.34 

£ 3.03 7.34 4.58 255.00 

df 12.00 12.00 14.00 14.00 

P 0.01 O.OOJ 0.005 0.005 

The discribucions of ehe responses Co Che quescions 

in Che previous Delphi experiments have been bell-shaped 

and generally positively skewed.  In face, Che lognormal 

distribution has provided a very saCisfacCory fie Co ehe 

observed discribucions (1, p. 25].  These discribucions of 

imporcance racings were noC fie Co Che lognormal diseribu- 

tion. hue approximacely equivalenC bell-shaped discribucions 

were expecCed for Che racings Co each facCor.  In order Co 

deCecC any devianC discribucions Che following procedure was 
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omployed.     First,   Che scores   for each  factor in each of the 

four groups were converted to deviation scores by subtracting 

the mean rating for a  factor from each of the scores  for the 

■MM  factor.    This centers  the distributions of the ratings 

for all  the  factors about zero but does not change the 

variability,  skewness,  or kurtosis of the distributions. 

This  transformed scale is used as  the abscissa for Figs.  5, 

6,7.    Then the relative cumulative distribution for each 

factor was compared to the relative cumulative distribution 

for .ill   the other factors combined in the rame group and 

round with the Kolmogorov-Smirnov  (K-S)  two-sample test 

(10,  p.   ?03).    The tests were made on both the first- and 

second-round ratings within each of the groups; altogether 

112 tests were conducted.    Only four distributions were 

found which differed from the composite distributions at 

the  10-percent significance level.    The composite distribu- 

tions are shown in Fig.  5 for the second-round ratings  for 

the QOL Split-100,  QOL magnitude-estimation,  EE Split-100, 

and EE 7-point rating scale groups.    The curves are all 

bell-shaped and generally skewed.     The two most deviant 

distributions are shown in Fig.  6.    Representative response 

distributions  for the four groups on the second round are 

shown in Fig.  7.    These were selected by choosing the 

response distribution within each group with the median £ 

value according  to the K-S  tests. 

Both groups of subjects  (QOL and EE) rated the relevance 

of each EE factor to each of the QOL factors on a 0- to 3- 
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point scale.  Although the QOL group was more familiar with 

the QOL factors and the EE group with the EE factors, the 

relevance ratings from the two groups were in substantial 

agreement.  The product-moment correlation between the two 

sets of ratings is 0.86. The mean ratings over the two 

groups combined are shown in Table 11. 

The EE to QOL relevance ratings and the importance 

ratings of the QOL factors were used to determine the con- 

tribution of each of the EE factors to the quality of life 

irt the following manner. Let e(i) be the contribution of 

the i'th EE factor to the quality of life, let r(i,j) be 

the relevance of the i'th EE factor to the j'th QOL factor, 

and let q(j) be the importance of the j'th QOL factor. 

The e(i) were computed as 

e(i) -Sr(i,j) • q(j) 
j 

Tb.t is, the contribution of the i'th EE factor to the 

quality of life is the sum over all the QOL factors of the 

relevance of the i'th EE factor to the j'th QOL factor 

weighted by the importance of the j'th QOL factor. 

A set of the "reweighted" EE factors was computed with 

the combined EE to QOL relevance ratings.  The importance 

ratings of the QOL factors which were used in the compu- 

tation were the round 2 medians from the QOL split- 

100 group.  The reweighted EE factors are shown in Table 

12; the entries in the table have been normalized to sum 
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Pac tor 
(Listed as in 
Table |j 

Table 12 

REWEIGHTED BE FACTORS 

Rank According to 
Reweighting 

Abilitv to learn 7 

Broader outlook 4 

Creativity 9 

Social awareness 5 

Communication skills 3 

Tolerance 6 

Self-awareness 2 

Self-confidence 1 

Responsibility 10 

Impractical education 15 

Career skills 12 

Motivation 8 

Involvement 11 

Loss of idealism 14 

Dependency 13 

Reweighted Importance 
Ratings (sum -- 100) 

7.0 

7.8 

6.9 

7.6 

8.4 

7.3 

8.5 

9.1 

6.5 

3.3 

5.7 

7.0 

6.2 

4.2 

4.6 
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co 100 and are listed in the same order as in Table 9. The 

rank of each of the EE factors according to the reweighting 

is also given. The factor indices are keyed to the list of 

EE factors given in Table 4. 
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4.     DISCUSSION 

The results of applying  the  three criteria mentioned 

in the  Intrc-duction to  the ratings of the educational and 

quality of life factors are all  favorable to the hypothesis 

that Delphi procedures are appropriate for formulating group 

value  judgments.     The  results  with value material are in 

general comparable with  factual material.    This comment, 

however,   iiiust be taken with a certain amount of caution- 

The variability of performance on factual questions  is 

large,   depending on  the  type of question,  and it is not 

entirely clear what would be an appropriate population of 

factual questions  to compare with the value judgments. 

With this caveat in mind,   some gross comparisons can 

be made:     the correlations between the median spllt- 

100 ratings and magnitude-estimation ratings on the QOL 

factors is 0.90 on the first round;  the correlation between 

the median split-100 and 7-polnt ratings  for the EE factors 

is 0.88 on the first r^und.    These compare with an average 

correlation of 0.85 for similar groups making factual 

estimates  of general information   [3]. 

For  the magnitude estimation and 7-polnt ratings of 

QOL and EE items respectively,  convergence  (variance reduc- 

tion)  occurred on all items  In Round 2 (Tables 6 and 7). 

For split-100 ratings  on the  two sets of Items,  convergence 

occurred on all but 2 and 3 items respectively.     For a 

set of 80  factual questions,  convergence occurred In 
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97 percent of the cases.  However, there is a difference 

in the amount of convergence.  In a set oi 8 exercises 

involving short-range (3-9 month) predictions of "news- 

worthy" events, the average reduction in standard deviation 

was about 40 percent; for the value items in the present 

study, standard deviations decreased about 19 percent for 

magnitude-estimation and 7-point ratings and about 10 

percent for split-100 ratings.  It seems probable that the 

constraint of adding to 100 for split-100 ratings decreased 

the convergence, but still the variance reduction on feed- 

back was about twice as great for factual questions. 

Witn regard to distribution shape, the major feature 

to note is that all of the distributions for all rating 

methods were single peaked.  In addition, only four dis- 

tributions out of 112 failed the goodness of fit (to the 

average distribution) test at the 10-percent level. This 

compares very favorably with similar tests for 80 factual 

questions where roughly one-fourth of the cases failed the 

test of fit to on average distribution (log normal) at the 

10-percent level. 

With respect to the number of changes of opinion between 

Round 1 and Round 2, the proportion of those.- who changed 

their estimate varied from 34 percent for the EE group 

making 7-point ratings to 49 percent for the QOL group 

making magnitude-estimation ratings.  This compares with 

65-percent changes for four control groups (receiving only 
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median and  qu.irtile feedback as in the present experiment) 

on factual questions (4J.  The number of changes is lower 

for the value questions, hue not so low as to reject the 

hypothesis that the subjects are responding to the feedback 

information. 

Correlations were computed between the distance a 

subject's response was from the median on the first round, 

and the amount of change of the subject's response on the 

second round. These correlations are; 

QOL, Split 100 0.40 

QOL, Magnitude Estimation 0.41 

EE, Split 100 0.54 

EE, Magnitude Estimation 0.44 

No comparable correlations have been computed for the 

data on factual questions; however, these correlations 

appear to be in line with the result (1J that for devia- 

tions from the mean of two quartiles, or less, the likeli- 

hood of a subject changing his estimate is roughly linear 

with cieviaticn. 

With the exception of the effects of iteration and 

feedback, the data generated by these experiments are 

similar to, -nd very much in line with, results obtained 

in a large number of experiments with psychophysical scaling, 

and with scaling "subjective magnitudes," The subjective 

magnitude scaling experiments, in fact, can be interpreted 
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as lending support to the general conclusion presented 

here.  It is worth noting that the linear relationship 

between magnitude estimation and split-100 scaling indicated 

in Fig. 3 is in accord with the conclusion of S. S. Stevens 

(9j that vatio scalts are relatively easy to obtain for a 

wide variety of subjective magnitudes with group estimation. 

In the psychophysical and subjective magnitude studies, 

the role of the group judgment as opposed to individual 

judgments is left somewhat unclear.  Stevens discusses the 

issue with respect to psychophysical judgments in terms of 

the similarity between individual intensity functions and 

group intensity functions.  His assessment is that group 

judgments behave in the same general way as individual 

judgments.  However, from the point of view of the present 

investigation, we are not so much concerned with the specific 

relationship of individual judgments to group, as we are to 

the assessment of the excellence of the group judgment.  We 

take it for granted that individual judgments on both factual 

and value questions are based on incomplete, possibly biased, 

information; the general question, then, is to what extent 

pooling the judgments of a group of individuals is an im- 

provement over the individual judgments.  In the case of 

factual judgments of the sort studied in our experiments, 

the improvement is significant — overall group judgments 

were 45 percent more accurate than individual judgrcnts. 

The present experiments (as well as the psychophysical ones) 

are compatible with the  assumption that group judgments 
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are, on the whole, more "correct" for "subjective" judg- 

ments ■ 

Tht effects of Iteration and feedback — reduction in 

variance on the second round, and changes in scale values — 

are apparently new phenomena in the field of subjective 

magnitude scaling and psychophysical experiments.  But they 

are not completely foreign to a related field of research, 

the study of attitude change. There do not appear to have 

been any experiments in attitude research concerning the 

results of feed-back of the simple sort we employed in the 

present experiments, but there is a large body of literature 

concernipg what could be called feed-in of various kinds of 

material.  The focus of these experiments has been more on 

the phenomenon of change in attitudes and its determinants 

than on the question whether (in some sense) the changed 

attitudes were improved.  However, one general consideration 

coming out of these studies is directly relevant: by utiliz- 

ing various sorts of feed-in, much larger changes than we 

obtained with the statistical feed-back are easily obtained. 

From the point of view of advancing the study of indi- 

vidual well-being or evaluation of higher education. 

We consider the experimental procedure employed by 
Asch [11] and others to be of this sort, although the infor- 
mation provided is generally misinformation; furthermore, 
the misinformation is presented so as to maximize the 
pressures towards conforming to the group response. 



-47- 

these exercises should probably be considered exploratory. 

The list of Quality-of-Life factors is similar to, but not 

identical with lists that have been generated in other 

exercises using different groups of respondents and some- 

what different aggregation techniques (12J.  The importance 

ratings are also similar to, but not identical with, impor- 

tance ratings in the other exercises. To what extent these 

reflect differences in the manner in which the exercises 

were conducted, and to what extent differences in the life 

conditions of the respondent groups cannot be evaluated 

at present. Studies by Rokeach (5, 13] and others have 

shown that there are major differences in the ranking of 

terminal values depending upon income, education, and 

other characteristics of respondents. There is no incon- 

sistency between assuming a fair amount of stability for 

basic value categories and varying Importance ratings on 

these categories for different life states. If it Is 

assumed that tradeoffs between basic values are meaningful, 

and depend on the state of the individual In the QOL space 

[12, Sec. II].  However, the present exercise was not suf- 

ficiently rich to test this hypothesis, not do we know of any 

studies that have examined the question. 

Nevertheless, several suggestive results have emerged 

from the present study. The most interesting Is the large 

disparity In rank order of educational categories obtained 

from direct ratings and the rank order derived from the 
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weighted sum of judged contributions to the set of quality 

of life factors (Table 12). The very large shifts—cognitive 

skills moving from rank 1 to rank 7, creativity from rank 3 

to rank 4, self-confUence from rank 8 to r^nk I,  etc.— 

are certainly formally significant.  The result suggests 

as an interesting hypothesis for further exploration that 

some of the present discontent /ith the university stems 

in part from a (perhaps fuzzy) perception of just this 

disparity on the part of many students. 

Another suggestive result is the high rating students 

give to security and peace of mind,  A uell-worn comment in 

news media is that one trouble with students is they take 

affluence and security for granted, and thus are not 

firmly guided by the reality principle.  These results would 

suggest perhaps the opposite is the case. Security is high 

in their list of values.  Of course, the student judgments 

may concern a different conception of "security" than that 

envisaged by the news media. 
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