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TO DAVID \V. VARLEY 



Preface 
My purpose in writing this short book is to attempt to explain 
to the introductory student and to the layman the nature of 
some of the basic issues that are encountered in conducting 
research in the social sciences. The quantitative aspects of 
research methodology are becoming increasingly technical, with 
the result that there is a growing communication gap not only 
between laymen and social scientists but also within the social 
sciences themselves. Since it would be unfortunate if we were 
to permit this communication gap to widen more than ab­
solutely necessary, I believe that practicing social scientists 
should make every effort to explain the research process as 
simpl~· as possible. In doing so, I would hope that we can pro­
vide the student and layman with a realistic perspective on the 
problems, limitations, and accomplishments of the social sci­
ences. \Vhile I shall be writing primarily as a sociologist, I am 



convinced that most of the issues and approaches that arc 
appropriate to my own field arc also relevant, in varying degrees, 
to the other social sciences. 

I would like to thank Charles Allm Desmond P. Ellis, Neil 
J. Smelser, James J. Tecvan, Jr., a1~d· Everett K. \Vilson for 
reading and criticising the original manuscript and Mrs. Priscilla 
McFarland for valuable typing services. I am especially appre­
ciative to James H. Clark, former Prentice-Hall editor, for his 
active encouragement of the project. 

This book is dedicated to my close friend and fom1cr col­
league, David \V. Varley, one of the many social scientists who 
have devoted their lives to undergraduate teaching. 

H. M. B., JR. 

Chapel Hill, N.C. 
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After the disastrous riots of the summer of 1967, President 
Johnson appointed a commission to conduct a crash study of 
the causes of these riots and to make policy recommendations 
of major importance. In the aftermath of the Martin Luther 
King and Robert Kennedy assassinations he appointed a second 
blue-ribbon commission to study the causes of assassinations. 
These important groups contained a large majority of politicians 
representing both parties, plus a few black leaders, clergymen, 
and labor representatives. But interestingly enough, no social 
scientists were named, in spite of the fact that there are hun­
dreds of social scientists who have devoted their careers to 
careful, objective studies of social problems. What is perhaps 
even more ironic is the fact that, for at least two decades, 
social scientists have been attempting to convince private 
foundations and the federal government that large-scale re­
search must be conducted in the field of minority-group rela-

3 



A Breakdown in Communication 4 

tions. They have been turned down because the subject is too 
controversial. 

Obviously there is a breakdown of communication between 
social scientists and laymen when this kind of situation can 
occur. As a sociologist, I remember my reactions to President 
Johnson's appointment of the second of these committees. I 
couldn't conceive of anyone being so naive as to believe that a 
commission of politicians could conduct a study on such a com­
plex problem as the causes of violence and assassination. To be 
sure, they could count noses and find out what various kinds of 
people thought were the causes, and they could recommend 
such things as stricter gun-control legislation and voluntary 
controls by the mass media. But how could they possibly con­
duct a valid study of the causes of violence without any knowl­
edge of how to do research, what variables to look for, or how 
to control for these variables, while also being under public 
pressure to produce a report before the next election, riot, or 
assassination? 1 Do politicians really believe that this is the way 
to conduct research? Or is this merely another political gim­
mick to make the public believe that something is being clone? 

In the opinion of many social scientists, our policy makers 
proceed from one crisis to the next, hoping to put out each fire 
after it starts but without any long-range plans that would make 
it possible to anticipate these crises before they arise. Social 
scientists had for several decades pointed to the race problem, 
as had responsible minority leaders. But money was not avail­
able for research, much less for large-scale pilot projects or 
experimental programs. The same is true in the case of the 
population explosion. Demographers have long been aware of 
the problem and of the inevitable consequences unless impor­
tant corrective steps are taken. But the subject of birth control 
is too controversial, too bound to the sacred taboo subjects of 
sex, religion, and family. Some day we shall probably have an­
other presidential commission appointed to give us a crash 
report on the population crisis. And so it goes! 

t To the credit of the appointed commission members and their staff, 
however, an extensive effort was made to solicit opinions from reputable 
social scientists as well as other citizens. The major point is that it is 
impossible to conduct a scientific study, involving the actual collection 
and analysis of data, under such pressures. 
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Yet obviously the fault does not lie with the politicians 
alone. Social scientists have not made a real effort to communi­
cate what the research process is all about. Our journal articles 
are loaded with technical (and not so technical) jargon, while 
many of our books are best described as "popular sociology," 
combining a journalistic style with an almost deliberate attempt 
to avoid telling the reader how the research was done. In short, 
we have left the impression that research is either rather simple 
(one collects the facts and then adds them up) or not really 
necessary. \Ve have not seriously challenged the nonsensical 
idea that there is little point in analyzing "cold" statistics when 
the real insights are to be obtained by seeing life as it actually 
is and by getting out and doing things, rather than living in the 
"ivory tower." 

Social scientists would like to believe that the public is now 
prepared to listen to them more closely, to support their re­
search, and to stop listening to those who would propose simple 
answers to complex problems. But I rather suspect that this 
hope is too optimistic. For unless one comes to appreciate the 
subtleties involved in the research process, he \viii be highly 
impatient with the social scientist who, in effect, says: "\Vait a 
minute! Things aren't that simple. \Ve really don't know that 
much. Our evidence is inadequate, and it would take at least 
ten years and a million dollars to obtain tentative answers." 

The politician and businessman, the black nationalist and 
John Bircher, all say: "\Ve can't \Yait. Our cities and colleges 
are burning, and we need to have immediate answers." And the 
social scientist replies: ''You may want immediate answers, but 
you can't get good ones without paying a price. And that price 
will include sponsoring long-range, basic research in addition to 
applied research. Furthemwre, you must anticipate the possi­
bility that you may not like the answers you get, and you must 
be prepared to find that in many instances no answers can be 
obtained, given our present rather limited knowledge." 

Since every man can think of himself as his own sociologist, 
psychologist, or economist, and since many social phenomena 
seem to have common-sense explanations, some people feel a 
temptation to believe that there is no real need for the social 
scientist. "What we need is more public housing, good jobs, 
and better education, not more senseless research to document 
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the obvious!" TI1e fact that social scientists do not see research 
and action programs as mutually exclusive alternatives may seem 
irrelevant to the activist. A sociologist would say to this argu­
ment: "Fine, by all means try out these programs. But spend a 
reasonable proportion of your resources on evaluation research, 
so that alternative programs can be compared, and so that some 
can be abandoned if they prove unworkable or if unanticipated 
outcomes result. Maintain a flexible outlook, and take advan­
tage of the services of objective outsiders to make constructive 
suggestions on the basis of careful research. And in addition, 
devote enough funds to basic research so that general knowledge 
can accumulate that might (or might not) prove useful for 
your future programs." 

The Complexity of 
Social Research 

One of the basic difficulties that we encounter in social re­
search, and one that has its counterpart in any attempt to find 
intelligent answers to pressing social problems, is the fact that 
in the real world a large number of variables are found to be 
highly interrelated. This means that their causes and effects are 
hard to disentangle, and there may be almost as many theories 
or explanations as there are people to formulate them. Both 
research and action planning thus become exceedingly difficult, 
and individual biases and ideological differences may predomi· 
nate. As a result, some persons may give up the venture and 
fall back on the disclaimer that objective social science is im­
possible and that such questions must ultimately be resolved 
by what are essentially political means. The social scientist's 
answer to this thesis might run somewhat as follows: 

I agree that our task is a difficult one, and we should not 
expec~ anywhere ?ear the degree of precision that one often 
finds m the physical sciences. But this does not mean that 
we cannot make steady improvement in our theories, meth­
odology, and ~ata. Furthermore, we must clearly distinguish 
between the kinds of questions that can and cannot be an­
swered by sc;cntifi~ means. While questions of what should 
be the state of affairS, what is right and wrong, who deserves 
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what, and so forth, are questions that cannot be answered 
by scientific procedures, there are many questions that can 
be resolved by these means. In particular, the scientist can 
make conditional statements of the form "if such and such a 
state of affairs is desired, then the following means appear 
to be most efficient," or "if A then B." This kind of infor­
mation is surely valuable for the policy maker, though ad­
mittedly at present \Ve can make very few simple assertions 
with any degree of confidence. l'vlorc realistically, our aim is 
to provide propositions of the form "Under conditions A, B, 
and C, if X were increased, then Y and Z can be expected to 

0 " mcrease. 

As a concrete illustration of the kind of complexity with 
which social scientists must deal, let us consider racial prejudice 
and discrimination in the United States. Much of the sociolo­
gist's. work in the past has been devoted to documenting the 
extent of discrimination and prejudice of different types and to 
locating differences in degrees of prejudice and discrimination. 
For example, it has been found that Jews are generally less 
prejudiced than Protestants and Catholics; that residential segre­
gation of nonwhites varies very little from city to city; that 
blacks arc piling up in the central cities; that residential segrega­
tion of nonwhites is unrelated to their percentage in the area or 
to their income levels; and that industrial unions, such as the 
U.A.W., arc much less discriminatory than craft unions. Many 
of these facts are now well known to the general public, though 
some are not obvious or Cll:plainable by common sense. 

TI1e so-called cycle of poverty has been well documented and 
publicized. \Ve know that blacks (as well as other minorities, 
including pockets of Southern whites) tend to have low in­
comes, poor education, poor jobs, high unemployment rates, 
low motivation and achievement scores while in school, broken 
families, high crime and disease rates, high "alienation" scores, 
and a generally fatalistic and pessimistic outlook on life. \Ve are 
also reasonably sure that these factors are all causally interre­
lated. Obviously, one needs schooling to obtain and keep a 
good job and a good job to cam a high income, which in turn 
is necessary for adequate housing. Money can help to buy one's 
way out of the ghetto and to provide a better education for 
one's children. On the other hand, living in the ghetto and 
being exposed to adult failures tends to perpetuate the cycle of 
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low motivation, low achievement, high rates of school dropouts, 
high delinquency and crime rates, unemployment and broken 
homes, and so forth. 

I suspect that most readers, as well as most social scientists, 
would agree that this rather general and vague statement is ac­
curate as far as it goes. But whenever one finds a large number 
of factors that are highly related in this way, it becomes possible 
to select a few of one's favorites as the basic causes or ex­
planatory variables. This leaves a wide degree of discretion and 
plenty of room for one's ideological biases to operate. Let me 
illustrate by imagining how a "sophisticated conservative" and 
a "sophisticated liberal" might tend to explain the cycle of 
poverty. We shall ignore the more naive explanations of those 
who would give a very simple one-factor explanation in terms, 
say, of the innate inferiority of blacks, the inherent defects of 
capitalism, or "white racism." 

TI1e argument of the sophisticated conservative might be 
somewhat as follows: 

Now I know that the Negro has faced discrimination and 
that we whites will have to change, but much of the fault 
rests with the Negro himself. After all, you cannot change 
h~m~n _nat~re, nor can you expect to wipe out prejudice and 
d1scnmmatwn by passing laws. The Negro cnme rates are 
hig~, and many Negroes would prefer to blame everything on 
whites rather than trying to improve themselves. Negroes do 
poorly in school, even when they are given good teachers. 
Look at the number of fathers who leave the home and who 
drift. Other minorities have been able to pull themselves up 
by the bootstraps. After all we are a nation of minorities, 
most of which have now a~similated completely. Take the 
case of the Jews or Japanese Americans. They haye proved 
themselves to be acceptable middle-class groups, w1th strong 
families, _goo? school records, and good work habits. The 
Negro Will Simply have to prove himself before h_e can ~e 
accepted by most whites. All of this crime and vwlence IS 

merely going to cost him friends at the very time he needs 
them most. 

The sophisticated liberal (who now replaces the word "Ne­
gro" with "black") might reply as follows: 

I'll grant you that blacks need to learn to work harder in 
school, to improve their family life, and reduce their crime 
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rate, but the fundamental reason for their relatively poor 
showing is the fact that whites have refused to treat them as 
equals. 'lllC black child's aspirations are molded by his per­
ception of lack of opportunity. How can you expect him to 
finish high school when he sees black graduates unable to 
find work? \Vhy should he work hard at his job when ad­
vancement is closed to him? If we are to break into the 
vicious cycle of poverty, blacks must be compensated for 
their handicaps in education. They must be given jobs and 
better housing. \Velfarc regulations that presently encourage 
the female-dominated household must give way to guaranteed 
incomes, family allowances, and the like. The fundamental 
causes of their condition are discrimination in education, 
jobs, and housing. TI1ey are merely reacting to this condition 
and ha\·e learned the hard wav that thev can onlv hope to 
change it by applying pressure ·on the wh-ite power. structure. 

These two interpretations-and there are, of course, many 
variants of each-assign different weights to the causal factors 
that arc thought to be operative. The first stresses the Negro's 
responsibilities to improve himself and to take advantage of the 
opportunities he has. The second takes his behavior as being 
almost entirely dependent on his condition and on the behavior 
of the white majority. Undoubtedly there is some truth in both 
arguments. The major problem confronting the social scientist 
is that of deciding objectively which variables and explanations 
should receive the greatest weight. Can we use the canons of 
the scientific method, broadly interpreted, to assess their rela­
tive importance? Or will we have to rely on rhetoric, the per­
suasiveness of the writer, or power politics? If the latter, our 
opinions will also be largely determined by our own value biases 
and self-interest. If the former, there is at least a reasonable 
chance that cooler heads will prevail. 

Certain methodological difficulties make it difficult to pro­
vide really definitive answers to many important questions that 
might be asked of the social scientist. Some of these difficulties 
are shared by all the sciences, physical as well as social, and 
stem from limitations inherent to the scientific method. Some 
arc purely technical methodological problems that have not yet 
been satisfactorily resolved. Others can be tackled, but we 
merely lack the data, either because no one has thought to 
study the question or because he was prevented from doing so 
owing to its controversial nature. 
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In the remainder of this book I shall attempt to state what 
I see as the major methodological problems and approaches that 
are characteristic of my own discipline, sociology, and which to 
varying degrees are also characteristic of the other social sci­
ences, particularly political science, psychology, economics, and 
anthropology. We can begin by examining the nature of the 
experimental method, which is usually taken as the ideal form 
of scientific research. While the experimental model often can­
not be utilized in many kinds of social research, it provides a 
useful basis of comparison with nonexperimental research, which 
is far more common in the social sciences. 

A Note to the Student 

In the remainder of this book I shall be primarily concerned 
with the task of attempting to explain certain major aspects of 
the research process in relatively simple terms. Students, espe­
cially, are prone to ask of every topic they study, "\Vhat is its 
relevance to major social problems? How will a knowledge of 
this subject help me to understand and control my social en­
vironment?" In general terms, I believe a very simple answer 
can be given to this question. Well established scientific prin­
ciples based on sound research are usually a necessary condition 
for intelligent social action, but they are not in themselves suf­
ficient. TI1at is, even though we possess the necessary knowl­
edge, this is no guarantee that we will be either able or willing 
to act on the basis of this knowledge. But without the knowl­
edge, we will find it necessary to continue using the kinds of trial 
and error methods that have thus far proved highly inefficient 
and socially costly. 

TI1c scientist, as scientist, is not directly concerned with the 
applications to which his findings or theories arc relevant, al­
though as a citizen he may be very much interested in these 
applications. When playing the role of scientist he must strive 
toward objectivity, whereas as a citizen he must inevitably take 
a stand, if only to "stand aside" while others apply his knowl­
edge. This dual role is never easy to play. If the scientist be­
comes an extreme partisan he may find that he loses his 
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objectivity and his ability to analyze data impartially. But if he 
becomes completely unconcerned as to how knowledge is ap­
plied, and if he takes an extreme "science for science's own 
sake" position, he may become willing to sell his services to the 
highest bidder. So-called "establishment" social scientists have 
recently been accused by New Left students of having become 
handmaidens of the power elite who purportedly are using 
studies of underprivileged groups for the purpose of controlling 
their behavior. \Vhile charges such as these are highly exag­
gerated, there is always enough truth to them that they must be 
taken seriously. 

As a science matures to the point where its findings become 
increasingly useful to the sponsoring agency, the responsibilities 
of the scientist as citizen become correspondingly greater. No 
science can afford to play a completely passive role in relation 
to potential applications of knowledge. Yet it cannot be the 
primary business of the scientist, when he is acting as a scientist, 
to be overly concerned with these applications. 11ms there is an 
inherent strain in the role of the scientist-citizen that cannot be 
denied. In this short book, however, we cannot devote our at­
tention to this important subject, which has become especially 
crucial in these troubled times.2 

To those students \vho would wish to study society with the 
full recognition that resolutions to social problems will not be 
simple or immediate and who arc willing to devote the neces­
sary time to the task, this brief introduction to research methods 
should be sufficient to indicate the magnitude of the job that 
lies ahead. The emphasis in the remaining chapters will be on 
the complexities one can expect to encounter in the research 
process. It is often much easier to point to difficulties than it is 
to overcome them, since the latter requires considerably more 
technical knowledge and resources. But if these difficulties are 
underestimated or ignored, we shall merely have to pay the price 
at some later time. If one wishes to undertake serious research 
in the social sciences, he should begin the task with his eyes 
wide open. 

:! A book that was written thirty years ago on this subject is still relevant 
in many respects today. Sec Robert S. Lynd, Knowledge for \Vhat? 
(Princeton, N.J.: Princeton University Press, 1939). 
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My purpose in this chapter is to present enough of the basic 
ideas of experimental designs for the reader to see how it is 
possible to build and elaborate on very elementary principles of 
design to the point where reasonably complex studies and 
analyses can be made. Readers will naturally differ with respect 
to degree of interest and background in the subject. Since my 
main objective is to communicate, rather than to confuse or 
overwhelm, I shall confine the discussion to nontechnical mat­
ters, though I hope that I will at the same time be able to 
convey the fact that the subject of experimental design is a 
complex one that cannot be mastered without considerable 
background in statistics. 

Let us begin with a very simple intuitive idea of the ideal 
experiment. TI1ere will be one or more variables whose be­
havior we wish to understand or control. We shall refer to 
such variables as "dependent" variables. We make the funda-

13 
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mental assumption that the values of these variables are in­
fluenced by another set of variables taken to be possible causes 
of the behavior of these dependent variables. We refer to 
these causally prior variables as "independent" variables, recog­
nizing that the real world may be much more complex than 
this simple idealization would seem to imply. 

We then set out to isolate and infer the effects of one 
or more independent variables on the dependent variables. 
To simplify further, let us assume for the time being that we 
are dealing with a single dependent variable (say, aggression 
toward blacks) and that we wish to infer the effects of a 
single independent variable (say, degree of frustration). Com- · 
mon sense would suggest that if it were possible to hold con­
stant all of the remaining causes of the dependent variable, 
and if we could then vary the single remaining independent 
variable systematically and observe what happened to the de­
pendent variable, we should be able to infer the effects of the 
independent variable X (here, frustration) on the dependent 
variable Y (here, aggression). In particular, for each level of 
X we ought to be able to associate some level of Y, as indi­
cated in Figure 1. 

Several things might be noted from this figure. First, not all 
the points fit exactly on a smooth curve. In the ideal, if all 
disturbing factors had been held constant, we might expect 
that all points would lie exactly on the curve. But why? Why 
should they be any more likely to fall on a smooth curve than 
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on an irregular one? \Vhy should nature or reality conform 
to our aesthetic sense of what is proper? In fact it may not, 
but it is certainly convenient to believe that it does, for then 
we can describe the relationship by a simple mathematical 
formula, pretending that deviations are either of trivial im­
portance or explainable in terms of measurement error.1 \Ve 
see the necessity and desirability of oversimplifying reality so 
as to economize our thought processes. 1l1is method is not 
peculiar to the social sciences. It holds true for all abstraction 
and generalization, but it has been used most systematically 
in the physical sciences. 

1l1e second thing we notice from Figure 1 is that the 
curve relating X to Y is not necessarily a straight line. In this 
particular case, as X increases Y increases but at a decreasing 
rate. Put another way, at high levels of frustration a given 
increase in X does not produce a very big change in aggres­
sion Y -nowhere near as large a change in Y as would occur 
when X is small. The general point is that a mathematical 
curve is much more precise than is the simple statement: 
"The greater the frustration, the greater the aggression." The 
experimenter might have begun with a crude verbal hypothesis 
to this effect, and his experimental result might not only 
have confim1ed his hunch but refined it as well. 

Unfortunately, there is an extremely important assumption 
that has thus far been ignored. How can one possibly know 
whether a11 remaining causes of aggression have been con­
trolled? Clearly, there can be no conceivable way to test this 
assumption, since a skeptic can always point to some un­
controlled variable that might be a possible cause. Since it is 
manifestly impossible to list all causes or influences that might 
disturb a relationship, it will obviously be impossible to test 
this assumption. Philosophers have known all this for a long 
time, and the notions of cause and effect have become dis­
reputable as a result. Nevertheless, this fact has not prevented 

1 Of course there may also be sound theoretical reasons for c.xpecting 
smooth curves in many instances. Perhaps because humans .]cam t~ 
react in terms of others' expectations, the curves representmg the•r 
responses could be expected to be smooth rather than jagged. 
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the practicing scientist from using the terms-or their equiva­
lents-nor has it prevented him from conducting experiments 
and making inferences on the basis of their results. It has 
simply made him more cautious and a bit more humble. 

Randomization and 
Systematic Controls 

How can one get around this difficulty, if only for practical 
purposes? One point we might note is the following common 
result. If there are in fact numerous disturbing factors, not 
all acting in concert, then we will generally find a distribution 
of results something like that of Figure 2, where the scores 
are scattered fairly widely about the smooth curve that has 
been drawn through them. Tbe situation is now much more 
ambiguous. In the first place, if there is a wide scattering of 
points, it will be much more difficult to approximate them 
with any single smooth curve, and there will be numerous 
curves that succeed almost equivalently well in fitting the 
data. Some criterion of what one means by a "best fit" will 
be necessary, and curve-fitting by simple inspection will have 
to be replaced by more rigorous methods that can be repli­
cated by all observers. 

Secondly, with a good deal of scatter there is always the 
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strong chance that one or two uncontrolled variables are dis­
torting the relationship between X and Y. Perhaps there is no 
causal connection between frustration X and aggression Y. 
l'vlaybc a third variable Z is a common cause of both X and 
Y so that, unless it is controlled, there will appear to be a 
causal relationship between them when in fact there is none. 
This simple situation can be diagramed as follows: 

z 
/"'.. 
X y 

In such a case we call the relationship between X and Y 
"spurious." It is there in the data, but we would be incorrect 
if we were to infer from these data that it is frustration that 
is producing the aggression. X and Y are associated or corre­
lated, and we could in fact predict or estimate the one from 
the other, but there is no causal connection of practical or 
theoretical significance. For example, if we were to base a 
policy decision on this association, hoping to reduce aggres­
sion Y by reducing frustration, we would be disappointed. In­
stead, we should have manipulated Z, one of the true causes 
of Y. Of course, the problem is that we might not be aware 
of the existence of Z and its influence on Y. The greater the 
scatter of points, the more likely we are to suspect the pres­
ence of such disturbing influences. But the absence of scatter 
is not sufficient to disprove the presence of other factors. Even 
with a perfect fit of the data to the curve, it is always pos­
sible that, had some third factor been held constant, the 
original relationship might have been altered considerably. 

vVe have identified two sorts of error in this example, truly 
random scatter and systematic distortions produced by un­
controlled variables such as Z. In most practical examples 
there will be some errors of each type, but unfortunately we 
will not be in a position to evaluate their relative magnitudes. 
Our best bet is to eliminate possible sources of error by careful 
design. But how can this be accomplished in the presence of 
very large numbers of disturbing factors, most of which will 
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be unknown? R. A. Fisher, the noted biologist and one of 
the founders of modern statistics, has emphasized that many 
sources of systematic error can be handled by the process of 
randomization, through which subjects are assigned to "treat­
ments" or experimental manipulations purely by chance.2 Let 
us illustrate this process in terms of our frustration example. 

Suppose the experimenter decides that he will use two 
levels of frustration (moderate and high) plus a control group 
that will be treated just like the others, except that it will 
not receive any (deliberately induced) frustration. One ex­
ample of such a study in a rather natural setting took place 
at a boys' summer camp at which one group of boys was 
made to take an impossible test that forced them to miss 
bank night at the movies, whereas a control group did not 
undergo this experience.3 Both groups were given identical 
opportunities before and after the experience to express preju­
dice toward minorities. 1l1e objective was to see if the boys 
who had been frustrated expressed a significant change in 
their prejudice levels as compared with the control group, as 
in fact they did. 

Obviously there are a number of personality factors that 
could also account for the difference. Some boys might not 
really have cared about bank night and might have enjoyed 
the tests. Some might have had greater frustration tolerance 
than others. Many might be expected to express their hostil­
ity by aggressing against their counselors or fellow campers 
rather than against minorities. Some might have turned their 
aggression inward out of force of habit. 

Had the boys been able to decide which group they were 
to enter, perhaps by volunteering to take the tests, then there 
would be no assurance that personality characteristics were 
similarly distributed in the two groups. Perhaps those most 

2 Fisher's classic work on the subject became the cornerstone for much 
of modern statistical inference. See R. A. Fisher, The Design of Ex­
periments (Ed in burgh: Oliver & Boyd, 19 3 7) _ 
3 Sec N. E. Miller and R. Bugelski, "Minor Studies in Aggression: the 
Influence of Frustrations Imposed by the In-group on Attitudes Ex­
pressed Toward Out-groups," Journal of Psychology, 25 (1948), 437-
42. 
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prone to minority aggression would volunteer to be in the 
experimental group, and this fact, rather than the frustration 
experienced, might account for the difference in responses. One 
way to check on this indirectly is to measure both groups 
before the experience; but, as we shall see, such a tactic might 
lead to additional complications. The intuitively obvious an­
swer is to flip a coin to decide which boys go into the ex­
perimental group. TI1is is a simple illustration of what Fisher 
meant by rdnclomization. 

Returning to our three-group example, we might consider 
the following somewhat more complicated procedure. Sup­
pose we fully expect that intelligence (as measured by I.O. 
scores) and age are both likely to affect the outcomes, along 
with numerous unmeasured personality traits. Individuals may 
be placed in trios by matching them with respect to age and 
I.Q. to whatever degree of precision is desirable. One triplet 
might contain persons aged 18 with I.Q.'s between 110 and 
120; a second might consist of three 25-year-olds with I.Q.'s 
of 140 or above. Obviously, it will be difficult and impractical 
to match very many variables at once. TI1ere won't be enough 
trios with the right combinations of characteristics, and many 
potential subjects will have to be omitted. But having matched 
on age and I.Q., we can be assured that any differences we 
may find among the three groups cannot be due to these 
particular variables. We then usc some random device, such as 
the toss of a die, to decide which member of each trio goes 
into the control group, which into the group with moderate 
frustration, and which into the remaining group. \Ve do not 
let them volunteer, nor do we rely on our own personal judg­
ment or any other nonrandom factors. 

\Vhat does randomization do exactly? It does not place 
a rigid control over any factor. If there tum out to be per­
sonality differences among the three groups, they will con­
tinue to operate and to disturb the final results. Thus they 
are not being controlled in the strict sense of being the same 
for all three groups (as age and I.Q. would be in this example)· 
In effect, we rely on the laws of probability to produce 
similar distributions of all factors that the individuals carried 
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with them into the experiment. This is not the place to discuss 
probability theory, but the general idea should be familiar 
to most readers. If each group is large enough, we would 
expect that average levels of frustration tolerance, initial 
prejudice, enjoyment of bank night, and so forth will be ap­
proximately the same in all three groups. This statement is 
based on the same intuition and experience that enables one 
to predict that the average coin will come up heads about 
half the time in the long run, that the combination of 7 for 
two dice is more likely than any other sum, and that bridge 
hands tend to equalize in the long run. The major advantage 
of randomization is that it takes care of numerous factors 
all at once, without our having to know what they are. ' 

Why bother with matchir.g on age and I.Q. then? Wouldn't 
randomization take care of them too? It would, but we must 
always remember that chance may play tricks on us and that, 
where we know or strongly suspect that one or two variables 
are likely to be important, it is better to keep them under 
rigid control if feasible. We do this with as many variables 
as possible and then randomize the rest. In effect, when we 
resort to randomization we admit that we have been unable 
to hold all causal variables strictly constant, and therefore we 
will have scatter or unexplained variation. The purpose of 
randomization is to make this scatter approximately random 
rather than systematically related to the two variables whose 
relationship we are studying. In this particular example, we 
want to make the effects of numerous personality factors be 
unrelated to the experimental variable, the amount of frustra­
tion. 

Randomization is thus a much more efficient device than 
holding all variables constant, even where they are known. 
Many factors will be of only minor importance individually, 
though their aggregate effect may be pronounced. It would 
be ridiculous to attempt to measure them all carefully and 
keep them rigidly under control when randomization can in 
effect enable the investigator to assume that their effects have 
safely been canceled out. Furthermore, the statistician can 
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calculate exact probabilities enabling one to pin down the 
chances of distortions being greater than a given magnitude. 
By increasing the sample size and modifying the design, the 
scientist can gain almost any degree of precision he desires, 
though in general the more precision he wants the larger his 
sample must be. 

Multiple Experimental 
Variables 

It has been pointed out that randomization increases efficiency 
of design. There are additional ways to increase efficiency in 
instances where the investigator is interested in studying the 
effects of more than one experimental variable at once. In 
most studies there will be at least two or three variables or 
factors that may combine in peculiar ways. For example, in 
agricultural experiments it is frequently desirable to try out 
different combinations of soil types, fertilizers, and seed types. 
Perhaps a given fertilizer works best in combination with a 
particular soil type. Or two fertilizers may work equally well 
on certain types of plants but not others. In such instances, 
if one were to look singly at the fertilizer types, and then 
hold fertilizer constant and vary the soil type, and then com­
pare different kinds of seeds, he might overlook the peculiar 
combinations of joint effects or what are called "interactions" 
in the statistical literature. Quite apart from this, he would 
find it necessary to conduct a large number of different experi­
ments where one might have sufficed. 

As soon as one allows for combinations of experimental 
variables, the statistical analysis can become rather compli­
cated. Suffice it to say that techniques have been worked out 
for estimating each of the so-called "main effects" (average 
effects) of the separate experimental variables, plus the "in­
teraction" effects of various combinations over and above the 
main effects. There will also be random variation, so that 
probability statements can be made about the magnitude of 
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possible effects of variables that have not been perfectly con­
trolled in the randomization process. Let us illustrate in terms 
of a somewhat different example. 

Suppose a social scientist is attempting to study aggression 
among lower-class children by designing an experiment in a 
school setting in which the teacher is given different sets of 
instructions as to how to deal with aggressive behavior. Ob­
viously, the teacher herself is a factor, since not all teachers 
will use the same approaches or be equally effective. From the 
standpoint of the investigator, the teacher is a "nuisance" 
factor with real effects that he would hope could be ignored. 
But some teachers may work best with one technique, whereas 
others may be more effective with a second. This would be 
an example of interaction, as discussed above. The investigator 
might like to be able to recommend that method B is superior 
to methods A and C for all teachers, but this might be un­
realistic. If he finds that some teachers are relatively more 
effective with one method than another, he has an additional 
task. He must find out why this should be the case. Perhaps 
it is a matter of experience, or the age of the teacher, or her 
teacher training, or some personality factor. If so, he would 
have to qualify his generalization by recommending method 
B only for certain kinds of teachers. 

Perhaps the investigator also suspects that the size of the 
class has some bearing on the effectiveness of the method. 
Method A may work best for small classes but may require 
too intensive control for a larger class. Suppose, then, that 
there are three experimental variables to be studied together: 
the method for controlling aggression, the teacher, and the 
class size.4 If these were studied naturally, as they might occur 
without manipulation in an actual school setting, one might 

4 Of course the teacher is not a "variable" in any strict sense of the 
term. \Vhen we speak about the "teacher variable" we are in effect 
admitting our ignorance as to what produces differences among teachers. 
If we find such differences, our next step is to construct sets of variables 
(e.g., teacher's age, experience, personality traits) that can account for 
these differences. 
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find the following kind of situation, which is purely hypo­
thetical. 1\lrs. Jones, who has been teaching for thirty years 
and who thoroughly dislikes aggressive children, has in effect 
been using method A. Since she has earned seniority, she has 
been given relatively small classes. l\'lrs. Smith and Mrs. Brown, 
both new, prefer method C, and there is no one using method 
B. Mrs. Smith, though young, is intolerant of aggressive chil­
clrcn, whereas Mrs. Brown is not. They arc good friends and 
discuss their techniques and problems frequently. Mrs. Brown 
happens to have a much larger class than Mrs. Smith be­
cause of a last-minute resignation of one of the teachers. 

In natural settings such as this, one ordinarily expects to 
find the independent variables of interest mixed together or 
highly interrelated. Teachers who prefer method A may al­
ways teach the larger classes, and so forth. This confounding 
of independent or causal variables is one of the basic reasons 
why we have difficulties in nonexperimental research. In this 
illustration we could not separate the teacher effect from the 
method or size effect. In our discrimination example it is 
difficult to separate the effects of education, employment, 
income, housing, and broken homes, all of which tend to be 
highly interrelated. 

111e basic advantage of the experimental design, in addi­
tion to the possibility of randomization, is that one may 
manipulate the situation so that all of the independent or 
causal variables are made to be unrelated to each other in the 
experiment. For example, the investigator may decide to use 
three teaching methods, four different teachers, and two class 
sizes (say 15 and 30 students). The essential feature of ex­
perimental designs is in their symmetry with respect to num­
bers of replications, which makes it possible to separate the 
various main effects and interaction effects. In this example 
each technique might be tried the same number of times for 
both class sizes and by all four teachers. Each teacher, in 
turn, will have equal numbers of classes of the two different 
sizes. One possible combination might be as follows: 
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Teacher Number 
Class Size 2 3 4 

A A A A 
A A A A 
B B B B 
B B B B 

Small 

c c c c 
c c c c 

A A A A 
A A A A 

Large 
B B B B 
B B B B 
c c c c 
c c c c 

We see that each teacher uses method A four times, twice 
each with small and large classes. The same is true for meth­
ods B and C. Looking at it another way, there are no sys­
tematic teacher or class-size differences among the three 
methods. If the mean aggression score for the three methods 
is found to differ more than one would expect by chance, 
given the possibility of random disturbances, then this can­
not be due to systematic teacher or size differences. Similarly, 
if aggression is more pronounced in large classes than small 
ones, this cannot be due to teacher or method effects. By 
comparing the three sets of means (one for differences among 
teachers, a second for differences among methods, and the 
third for the sizes), one can obtain estimates of the various 
main effects. These will tell us which of the three variables is 
most important, on the average. Perhaps there is very little 
difference between the two class sizes. 

Although the detailed reasoning is too complex to be treated 
here, one can also obtain estimates of the peculiar combina­
tion effects, or interactions. All teachers but the first might 
work best with method B. But the difference between B and 
C might be very unimportant in the larger classes, whereas 
in the smaller ones B might be definitely superior. If it were 
suspected that teacher I, who is more effective with method 
A, is really more typical of teachers than any of the remainder, 
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then a follow-up experiment might be made in order to learn 
more about teacher differences. In this second experiment a 
larger number of teachers might be used at the expense of 
dropping, say, method C. On the other hand, if class size 
proved to be more important than teacher differences, a second 
experiment might involve a larger number of size and method 
combinations. 

An element of randomization should also enter the ex­
periment. If the order in which a teacher taught her classes 
were expected to make a difference, this order might be sys­
tematically varied, perhaps by having teacher 1 teach in the 
order ABCABC, whereas teacher 2 used the order BCABCA, 
and so forth. If this could not be done efficiently, then the 
order could be randomly selected. Most important, the stu­
dents should be assigned to the classes randomly, so that all 
of the really aggressive children were not placed together in 
the same classroom, with rather disastrous "interaction" ef­
fects of a different kind. 

The elements of randomization and symmetry are of basic 
importance in all experimental designs. The remaining details 
can be modified according to one's interests, cost factors, and 
the like. For example, if one were willing to assume that no 
interactions would be present, and that the main effects were 
the only ones of interest, then it would be possible to get by 
with many fewer classes by using what is called a "Latin­
Square" design in which the number of teachers, methods, and 
sizes are all the same. For example, suppose one used three 
teachers and three sizes (large, medium, and small) along 
with the three methods. The design might be as follows: 

Teacher Number 

Class Size 2 3 

Small A B c 
Medium B c A 

Large c A B 

In this design we see that each method is used three times, 
once by each teacher and once with each class size. But each 
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method is not used with each combination of teacher and 
size, as was true for the previous design. 1l1erefore if there 
are peculiar teacher-size interactions (e.g., teacher l works 
best with large classes, teacher 2 with medium ones, and 
teacher 3 with small ones), this kind of interaction effect 
will be confounded with the main effects of method (e.g., 
method C will look better than the others mcrelv because 
of the teacher-size interaction). Tims, although ti1is Latin­
Square design enables the experimenter to separate out all 
three main effects with many fewer replications (and therefore 
less cost), it requires the assumption that all interactions arc 
zero. 

The general principle illustrated by this comparison of 
designs is that one must always make decisions that involve 
swapping efficiency (and cost) for ability to test assumptions. 
Some untcstablc assumptions must always be made in any 
piece of scientific research. The major dilemma one faces is 
how many he can afford to make, as compared with the 
price of a more complex design that might test more of these 
assumptions and provide more information. 

Assumptions About the 
Manipulations 

Thus far we have assumed that randomization can take care 
of disturbing factors, as long as each group contains a large 
enough number of cases for random errors to cancel each 
other out, so to speak. (Just how large is "large enough" is a 
technical question that requires a knowledge of statistical in­
ference.) This kind of assumption may be realistic in the case 
of agricultural experiments on wheat yields, where the wheat 
does not generally react to the fact that it is being experi­
mented on.5 But what about human beings? The mere fact 

;; ·n1is distinction between reactions that occnr when human beings arc 
being measured and those that, presumably, do not occur with plants 
or objects in the physical cn\'ironment should not he O\'crdrawn. l11erc 
are many instances in the physical sciences where the process of mea­
surement may disturb the behavior of the object being measured. 
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that they know they are in an experiment, or that the setting 
is somewhat strange, may influence their behavior. Another 
common problem is that the experimenter may think that he 
is manipulating only one variable, such as frustration, whereas 
actually he may be manipulating several at once, and these 
unknown variables may actually be the ones that are pro­
ducing the differences. 

This problem can be illustrated in terms of a classic study 
conducted during the depression of the 1930's, before social 
scientists had become sensitized to this sort of difficulty.6 The 
study involved the productivity of workers making electrical 
equipment in the Hawthorne Electrical Company, and the 
phenomenon the investigators discovered has been dubbed 
the "Hawthorne Effect." In brief, a group of girls was set 
apart and their work productivity measured after a series of 
changes involving improved lighting, longer rest pauses, and 
better incentive plans. Each time a change was made their 
productivity increased, leaving the impression that each change 
was one for the better. As a final check, the experimenters 
returned to the original unfavorable conditions of poor light­
ing, no rest pauses, and no incentive system. Productivity 
still went up, contrary to all expectations. What had hap­
pened? The obvious explanation was that the motivation of 
the girls had been improving all along, not because of the 
specific changes but because they were flattered at having 
been singled out and given extra attention by management. 
They were important, for the first time in their occupational 
histories. 

This kind of experimentation would nowadays seem ex­
tremely naive, and it has led many skeptics to claim that 
experiments with human subjects will inevitably be misleading. 
rl11ere is something artificial about the experimental setting. 
How do we know that introductory psychology students be­
ing paid for volunteering in experiments will really act nor­
mally or like people who are very different from themselves? 
TI1ese are important problems, to which social scientists have 

ll111is study and other similar ones arc reported · d t .1 . F J 
R d W J 0 . k 1\1 m e a1 m . . 

octhlisbergcr an · · . IC ·~on, · anagement and the \l' orker (Cam· 
bridge, Mass.: Harvard Umvemty Press, 1939). 
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given considerable thought. While these difficulties cannot be 
completely overcome, there have been a number of different 
approaches aimed at getting around the most serious kinds 
of objections. 

Many investigators will go to great lengths to make the 
experimental setting seem natural. For example, if the above 
hypothetical experiment on school children were carried out 
in their own schools, with their normal teachers, and with 
no word to the parents that anything unusual was going on, 
the chances would seem rather remote that the children would 
behave unnaturally. Instead of a small group meeting in a 
laboratory setting, an experiment might be conducted in a 
more natural place: someone's home, a club room, and so 
forth. Measurements might appear in the form of games, in 
the case of children, or perhaps as part of research being 
conducted by someone completely unconnected with the sup­
posed purposes of the study. And if the fact of measurement 
c~uld not be hidden, the true purpose of the study might be 
disguised by various means. One very effective device is to 
plant someone in the group, with the instructions that he is 
to act in a given way regardless of the outcome, so that it 
becomes possible to standardize events without their seeming 
to be unnatural. 

Procedures such as these create certain inherent dilemmas. 
One dilemma that must always be resolved is the necessity 
of compromising between the need for a natural setting, one 
that will not seem artificial or give away the purpose of the 
study, and a more controlled setting that is standard across 
all_ ?roups. For example, there might be twenty groups re-
ceJvmg · . . vanous combinations of treatments, as m our preVIous 
example. If the settings were in private homes, or in other 
way~ were kept as natural as possible, there might be all kinds 
of mterruptions and other kinds of differences that could 
make the results noncomparable. Ideally, one would want to 
hold most of these kinds of disturbances constant, since 
they cannot be randomized according to strict procedures 
(though one might hope that their effects canceled each other 
out). 
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A second kind of dilemma that nearly always arises in­
volves ethical questions. Certainly the subject is to be protected 
from harmful experiments or any experiments that would tum 
friend against friend, hurt someone's ego by providing him 
with false information about his abilities, or put him in ex­
tremely uncomfortable positions during the course of the ex­
periment. In many instances these kinds of moral dilemmas 
can be resolved by informing the subjects after the experiment 
has been finished as to what its true purposes were. But on 
a college campus, where \vord quickly gets around about "cute" 
experiments, this kind of feedback about the purposes of the 
study could be disastrous. Frequently the true purposes must 
be disguised, but any ego-threatening experiences may have 
to be set straight. For example, if a student subject has been 
fed the false information that his coworkers did much better 
than he did on an intelligence test, he may be told at the 
end of the study that a mistake had been made and that 
actually he had done very well. 

An equally serious problem is that of preventing ex-ploita­
tion in reverse, namely preventing subjects from defeating the 
purpose of the study by not taking it seriously and even by 
trying to outguess the experimenter. Here it is essential to 
find ways of motivating the subject by making the proper 
appeal. In some cases he is paid. If he is playing a competi­
tive game, for example, he may be rewarded according to his 
perfom1ance. In other cases an appeal may be made to his 
intellectual curiosity or to the advancement of science. He 
may be given partial course credit for participation. In addi­
tion, a good deal of effort must be made to make the experi­
ment an interesting one that ego-involves the participants so 
that they forget they are in an experiment and begin to act 
naturally after a few practice trials. It is the task of methodolo­
gists-those who study the social scientists' research proce­
dures-to attempt evaluation studies to see which kinds of 
appeals seem most effective. In other words, there are social 
scientists who conduct experiments on experiments! 



EFFECTS OF PREMEASVREMENT AND 

UNCONTROLLED EVENTS 

In addition to these kinds of complications, there is also 
the possibility that the initial measurements made on both the 
control and experimental groups may themselves affect the 
outcomes. For example, if boys are given an initial prejudice 
test designed to see whether or not the control and experi­
mental groups have been well matched prior to the experi­
ment, some of them may become sensitized as to the purpose 
of the experiment. \Vhen the test is later repeated, they may 
remember their responses and attempt to appear consistent. 
Or their interest in the dependent variable (in this case, prej­
udice) may be aroused to the point where they may be in­
fluenced by factors other than the experimental variable. 

TI1e main effects of the premeasure itself may be canceled 
out by subtracting the scores of the control and experimental 
groups. For example, suppose the following figures represented 
mean scores on the before and after measurements of the 
control and experimental groups: 

Before 
After 

Group Receiving: 
No Frustration fvloderate Frustration High Frustration 

50 
55 

46 
54 

43 
66 

It could be reasoned that smce the mean score for the con­
trol group, without any frustration, increased by five points 
from 50 to 55, we could expect that the remaining two groups 
might be similarly affected by whatever induced this change 
in the control group. Perhaps this change was due to the 
prcmeasurement or to uncontrolled events of which the ex­
perimenter was unaware. There may have been so-called 
''maturational effects" such as fatigue, hunger, or (in more 
long-range experiments) a learning experience. 

\ V c note an increase from 46 to 54 in the second group. 
This rc_prescnts a change of eight points, five of which might 
he attnbuted to the same effects of premeasurement or un-

30 
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controlled c\·cnts operating on the control group. Therefore 
it might be assumed that the frustration experience itself had 
only the small impact of increasing the average score by a 
net amount of three units. On the other hand, in the third 
group the total change is twenty-three points, eighteen of 
which might be attributed to the effects of high frustration. 
The investigator might infer that whereas moderate frustration 
docs not have much effect on aggression (of this type), a 
larger amount has a considerable impact. 

But the situation is not so simple if there is an interaction 
effect between the prcmeasuremcnt or uncontrolled factors 
and the experimental variable. Suppose the premeasurement 
sensitizes boys who receive the frustrating experience but not 
those who are in the control group. Or suppose uncontrolled 
events plus the experimental variable produce unusual effects 
that would not be obtained under other circumstances. One 
way to study possible interaction of prcmeasuremcnt effects 
with those of the experimental variable is to introduce two 
additional groups that ha,·e not been premeasured, one of 
which is also exposed to the experimental variable whereas 
the other is not.' Provided that randomization can be counted 
on to equalize the four groups, it can be shown that inter­
actions involving the premeasurement can be estimated by 
means of this four-group design. But since it will be mani­
festly impossible to expose some groups to uncontrolled events 
while others arc not, interactions between these uncontrolled 
events and the experimental variable will always be confounded 
with the main effects of the experimental variable. 

This is a fundamental difficulty that can be avoided onlv 
by controlling the uncontrolled events as carefully as possibl~! 
But the more carefully they are controlled, the less "natural" 
the experimental setting often becomes and the more difficult 
it is to generalize from experimental findings to the real world, 
where uncontrolled events occur with such regularity that they 

'.A ~·cry rca.dablc di:cussion of th~sc basic designs is giYcn in Claire 
Scllhz, i\lanc Jahoda, ::>.~orton Deutsch, and S. \V. Cook Research 
l\lethods in Social Helatwns {New York· Ilolt R" 1 t &, ,,,. t n · , me 1ar · ms o , 
1959). 
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become part of the scene of human events. For this reason, 
many social scientists are skeptical that rigid experimental de­
signs can be applied to any but the simplest kinds of human 
affairs. 

Practical Implicatio11s 

For the most part, experimental research has been conducted 
by psychologists working with animals or rather basic human 
responses, such as perception or simple learning. Social psy­
chologists have also adapted experimental methods to small 
groups in laboratory settings. These studies have the advantage 
of being relatively inexpensive and capable of being conducted 
over relatively brief periods of time. In spite of the difficulties 
with experimental research-which are certainly no more for­
midable than is the case for nonexperimental alternatives­
these small-group studies have provided numerous theoretical 
insights for the social scientist. 

l11ere has also recently developed an interest in applying 
experimental methods to much larger-scale projects involving 
entire communities. For example, a very ambitious experiment 
on alternative fertility and family-planning programs has been 
conducted in Taiwan with the assistance of sociologists from 
t~e Un~versity of Mi~higan.s One encounters c~r~ain practical 
dlfficulhes in these large-scale projects in addihon. to th~se 
already mentioned. Often political decisions determme _which 
communities receive the experimental programs and wh~ch _do 
not. This permits the kind of self-selection that randomization 
has been designed to eliminate. For example, if only the com­
munities with the right kind of leadership receive the experi­
mental treatment, and if these communities are found to 
change more rapidly than the control communities, the dif­
ference may be due to leadership differences rather than to 
the program itself. 

8 See Bernard Berelson and Ronald Freedman, "A Study in Fertility 
Control," Scientific American, 210 (May 1964), 3-11. 
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The only way to get around this sort of political difficulty 
is to convince the layman that experiments must be conducted 
according to sound principles if the results are to be conclusive. 
This means, of course, that if action projects are to be ade­
quately evaluated, social scientists must be brought into the 
decision-making process at the beginning stages, not after the 
programs arc already in progress. This all seems like common 
sense once one begins to grasp even the most elementary 
principles of experimental design, but it still seems too poorly 
understood by those who are responsible for making the basic 
decisions. Perhaps this is because a really careful design would 
show that the experimental program is not having any effect. 
In the short run, such knowledge might be harmful to its 
initiators, but in the long run I do not sec how rational de­
cisions can be based on any other procedure. 

As a final remark, I would like to emphasize a general 
point that should be readily apparent from this very brief 
survey of experimental designs. The research process always 
consists of a series of compromises. At each point where an 
important decision must be made there must be a judgment 
as to whether a given piece of data, or an untested as­
sumption, is worth the extra expense or sacrifice that will be 
necessary in order to obtain the required information. If an 
investigator decides in favor of one variable or research de­
sign, he is forced to neglect another. 

Ideally these decisions should be based on prior knowledge 
obtained through cumulative research findings. The less ad­
vanced the field, and the less certain this knowledge, the less 
plausible will be the assumptions one is required to make. But 
all research involves certain untested assumptions, frustrating 
as this fact may be to both scientist and layman alike. It is 
important for both to realize what assumptions are being made 
at each stage of the research process. Such understanding re­
quires a basic minimum knowledge of research design. It also 
requires that one be tolerant of the ambiguities and qualifica­
tions of findings with which all social scientists have learned 
to deal. 



Exploratory 
and 

Descriptive 
Studies 



Our discussion of experimental designs has presupposed not 
only that the investigator is actually in a position, practically 
speaking, to carry out an experiment but that he also knows 
quite a bit about the nature of the phenomena he is investi­
gating. It has been suggested that a well designed experiment 
might involve the simultaneous manipulation of perhaps three 
or four variables, combined with rigid controls (as through 
matching) on perhaps two or three more, and with random­
ization handling a good many of the remainder. But what if 
there appear to be a much larger number of potential variables 
of interest, with little previous knowledge or theory that would 
tell one where to begin? In these kinds of situations, which 
are perhaps the most common ones in many areas of anthro­
pology, political science, and sociology, a much more flexible 
and exploratory approach will be needed. In the present chap­
ter we shall consider two types of more exploratory studies 
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that are characterized by two very different kinds of data­
collection techniques. The first is that of participant obser­
vation; and the second, that of the descriptive sample survey. 

When a writer speaks about the variables he is using, the 
reader may not realize that a tremendous amount of prelimi­
nary work may have gone into the construction of the measure. 
We shall postpone a more general consideration of measure­
ment until Chapter 5, but it is advisable to discuss very briefly 
the fact that there may be different levels at which measure­
ment, in the generic sense, may be attained. This will then 
lead directly to a consideration of participant observation as 
an exploratory approach to the formulation of new concepts, 
measures, and preliminary hypotheses. 

Levels of Measurement 

NOMINAL SCALES 

On the crudest and simplest level, classification may be thought 
of as measurement. If one can classify individuals into mu­
tually exclusive and exhausive categories, then it becomes 
possible to count cases and to see the degree to which one 
category predicts to another. For example, if adults can be 
classified as "Protestants," "Catholics," "Jews," and "Others," 
and also as "Republicans," "Democrats," "Independents," and 
"Others," they can then be cross-tabulated as follows: 

Protestants Catholics f!..'\VS Others Total 

Republicans 500 100 50 30 680 
Democrats 300 300 200 40 840 
Independents 100 80 100 20 300 
Others 100 20 50 10 180 

Total 1000 500 400 100 2000 

There is no ordering necessarily implied in such classifica­
tions. One could interchange two columns or rows without 
making any difference. Sometimes these groupings may be 
used in such a way as to imply an ordering, however, as for 
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example if political party were taken as an indicator of political 
liberalism. In such an instance, one might wish to insert the 
Independents between the Republicans and Democrats, leav­
ing the "Other" category as a residual grouping including 
communists, socialists, vegetarians, and persons who are com­
pletely nonpolitical. TI1ese simple classifications are often re­
ferred to as "nominal scales," deriving from the fact that we 
have simply given a name to the category without implying 
anything else. 

TI1ere arc, of course, many ways that individuals may be 
categorized, but only a few of these will be practically or 
theoretically useful. In the above example we have categorized 
persons by religious denomination because we believe that 
denomination will be related to some other basis for classifica­
tion, such as political preference. If this in fact turns out to 
be the case, as is true in the above table, then we may make 
statements to the effect that Protestants are more likely to be 
Republicans than arc either Catholics or Jews. l11is may be a 
research finding, or it may be predicted in advance of data 
collection and be tested as an hypothesis. In a preliminary 
study, such as the kinds we are about to discuss, an investigator 
may be left with a definite impression that relatively more 
people of one kind (e.g., Protestants) are also likely to be 
something else (e.g., Republicans), but he may not have 
had the opportunity to do the actual counting. In a descriptive 
survey, on the other hand, the actual numerical data may have 
been obtained and the findings set forth in terms of tables 
of the above form. 

ORDINAL SCALES 

People are often relatively easy to categorize, and in fact they 
place each other into categories all the time. Mr. Jones may 
be an accountant, married, a Presbyterian, a Moose, a grand­
father, may live on a farm, and so forth. TI1ese are manifest 
characteristics, so to speak. A much more difficult task, how­
ever, is that of finding useful ways of ordering these classes 
according to meaningful criteria. For example, most Americans 
freely admit that occupations can be roughly ranked accord-
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ing to their prestige, though there may be minor disagree­
ments and certain kinds of occupations (e.g., farming) that 
are difficult to place. Therefore a person may be given an 
occupational prestige score that places him on a continuum 
from high to low (or good to bad, skilled to unskilled, and 
so forth). If this is possible, we refer to the resulting scale 
as an "ordinal scale." 

The defining characteristic of an ordinal scale lies in what 
is called its transitive property: if A is greater than B (written 
A> B), and B greater than C, then A must be greater than 
C. If this does not hold for all individuals, then we do not 
have a legitimate ordinal scale. We know of situations in sports 
where A can beat B, B can beat C, but yet C can beat A. In 
such instances we might intuitively suspect that there is more 
than one dimension involved, and we cannot obtain a unique 
ordering or ranking. 

In many instances social scientists must settle for rather 
crude ordinal scales in which there arc numerous ties. A soci­
ologist may have divided families roughly into one of six social 
classes, which he may have termed the "lower-lower," the 
"upper-lower," the "lower-middle," the "upper-middle," the 
"lower-upper," and the "upper-upper" classes. Clearly, a pres­
tige ordering is implied in this terminology, but there will be 
large numbers of individuals who are treated as being tied and 
are placed in the same class. \Vhenever such ties occur, there 
is always the question of whether they are really ties or whether 
these tics merely reflect the crudity of the measuring instru­
ment. Usuallv it is the latter. Few sociologists hold to the 
position that. one can find a fixed number of distinct social 
classes composed of completely homogeneous (or tied) incli­
viduals. They recognize that there is a continuous gradation 
of statuses and that they have arbitrarily decided to use six 
rather than some other number of classes. 

INTERVAL AND RATIO SCALES 

At times it is possible to utilize a standard unit of measure, 
such as the pound, foot, second, or dollar, thus making it 



39 Exploratory and Descripth•e Studies 

possible to speak about the numerical sizes of the differences 
among scores. ll1ese kinds of measures arc most common in 
the physical sciences, but there are some available to the social 
scientist as well. An obvious one is the monetary unit. Time 
may also be used as the basis of such a unit, as for example 
the number of years of fom1al schooling or the amount of 
time spent watching TV. \Vhenever social scientists compare 
different kinds of communities, the relative numbers of cer­
tain types of people can be used as the basis of the unit. Cities 
may be contrasted with respect to relative numbers of non­
w·hites, the percentage of the labor force in manufacturing, the 
proportion of homes with running water, and so on. 

\Vhcn such objective units exist, it becomes possible to 
compare differences. For example, if A's income is $20,000, 
if B's is $14,000, and C's is $8,000, we can say that B's in­
come is halfway between A's and C's, or equivalently that if 
there were another person with the same income as B's, then 
his income plus B's would exactly equal the sum of A's and 
C's. Such an operation would be inappropriate in the case of 
prestige. One cannot add the prestige of A to that of C in 
any meaningful sense. \Vhcnever it is possible to compare 
differences in scores because of the existence of such a stan­
dardized unit, we refer to the scale as an "interval scale." 

If, in addition, there is a nonarbitrary zero point, it then 
becomes possible to compare the ratio of two scores, and we 
have what is tenned a "ratio scale." In practice, whenever we 
have a definite unit of measurement, such as the dollar or 
inch, we will in fact have a meaningful zero point (no income 
or no length). In these cases we may also compare ratios and 
make meaningful statements, such as that one person's income 
is twice that of another. 1 

Of course, the aim of all scientists is to improve measure-

I Perhaps the most familiar example of an inten·al scale which is not 
at the same time a ratio scale is temperature as measured in tcm1s of 
either centigrade or Fahrenheit scales. Since the zero points on both of 
these scales arc arbitrary, one docs not speak in tenns of 40° as being 
twice as hot as zoo, though it is meaningful to compare this difference 
with the difference between, say, 80° and 60o. 
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ment as much as possible and to utilize as many interval or 
ratio scales as is feasible, given limitations of knowledge and 
cost. But it is often extremely difficult in the social sciences 
to obtain true interval or ratio scales, though ordinal scales 
are much more frequent. One of the most challenging tasks 
confronting the social scientist is that of improving his mea­
surement, and a number of rather ingenious though indirect 
procedures have been developed toward that end. 

The major point I wish to emphasize in the present con­
text is that it is by no means a simple task even to conceptual­
ize what our variables or scales should be. 1l1e usual process 
seems to involve beginning with relatively obvious manifest 
characteristics that yield nothing better than nominal scales 
and cross-classifications. 1l1en when one finds certain of these 
to be useful, in the sense of enabling him to predict to other 
variables or classifications, he must begin the more difficult 
task of conceptualizing the variables that underlie or explain 
these simple relationships. At the same time, he must find 
practical ways of measuring them as well as he can. 

The first step is therefore that of using manifest relation­
ships, plus whatever intuitive insights one may have, to de­
velop theories involving more abstract variables with greater 
explanatory power. Such theories will be discussed in the fol­
lowing chapter. We tum next to a consideration of the kinds 
of exploratory research that are usually necessary to lay the 
groundwork for this kind of theorizing. 1l1e major objective 
of such exploratory research is that of selecting out a relatively 
small number of possible variables, or categories, from the 
extremely large number that can be developed. To do this, the 
investigator must become immersed in the data, and he must 
rely very heavily on his own insights and intuition, without 
benefit of any well defined scientific principles as guidelines. 
As I shall emphasize throughout, exploratory studies arc liter­
ally just that. 1l1ey are beginnings, not ends in themselves. 
After the beginning has been made, there are many oppor­
tunities for more rigorous methodological principles to serve 
as useful guidelines. 



Participant Observation 

Suppose a social scientist wishes to study something about 
which he knows practically nothing or about which there 
seem to be numerous misconceptions. Or perhaps the phe­
nomenon is so familiar, so close to i10me, that there are as­
pects of it that everyone is likely to miss. How can he proceed? 
Clearly the research must be highly exploratory. It cannot 
rely on specific hypotheses or a relatively small list of variables 
that arc likely to be significant. The investigator must immerse 
himself in the data, learn all he can from as many perspec­
tives as possible, and obtain very general information rather 
than data limited to a rather narrow focus. 

The general label which e::>.:ploratory research of this nature 
has been given is that of "participant observation." 1l1is term 
actually refers to a rather wide range of activities varying from 
actually becoming a bona fide member of the group being 
studied to observing and interviewing its members rather in­
formally as an outsider. 111e basic prerequisite of all partici­
pant observation, however, is that the social scientist must 
gain the confidence of the persons being studied, so that his 
presence does not disrupt or in any way interfere with the 
natural course of events and so that they will provide him 
with honest answers to his questions and not hide important 
activities from his view. 

Anthropologists are probably the most frequent users of 
this approach, so much so that participant observation is some­
times erroneously identified with the anthropological approach. 
Obviously, if an anthropologist is studying a primitive tribe 
for the first time, he will have very little idea what to expect 
in terms of the specifics of the situation, though he may knO\V 
what has been learned about other similar tribes. He may, in 
fact, have a good many working hypotheses concerning ways 
in which variables are interrelated and what he can expect 
to find in his "society." He would be very surprised, for ex­
ample, to find a highly elaborated political system or a hier­
archical religious organization in a tribe whose economy 
consisted of hunting and gathering and a rather communistic 
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system of distribution. If, in fact, he were to find this juxta­
position of hierarchical religious organization and simple econ­
omy, he might very well suspect that missionaries had been 
at work. 

It is thus almost impossible for a reasonably well-read 
social scientist to enter the situation with a completely open 
mind and with no hunches whatsoever as to what he will find. 
The general strategy of participant observation, however, is that 
the social scientist should attempt to purge himself of as many 
preconceptions as possible, that he should deliberately collect 
as wide a range of facts as is feasible, and that he should not 
begin sifting these facts and interpreting them until he has 
become very familiar with the general life pattern of the people 
being studied. 

One problem with participant observation, as can readily 
be imagined, is that it is very difficult to lay down specific 
guidelines as to how this can be accomplished. Participant 
observation depends very much on the interpersonal skills of 
the investigator and on his ability to prevent his own pre­
conceptions from distorting his interpretations. Given the 
fact that the situation is wide open to such distortions, either 
intentional or unintentional, there is an obvious need for 
replication of each piece of research by several investigators. 
Before returning to this point, however, let us consider sev­
eral additional examples of field research involving participant 

observation. 
One of the earlier sociological studies that represents the 

extreme form of active participation, in which one totally 
immerses himself in the data, was carried out by Nels Ander­
son.2 Anderson wanted to study the life of the hobo and 
could think of no better way to accomplish this than to be­
come one himself. He traveled about from city to city, living 
in various hobohemias, flophouses, and mission homes. In do­
ing so he gradually accumulated numerous insights into such 
things as the status distinctions among hoboes, how they 

2 Sec Nels Anderson, The Hobo (Chicago: University of Chicago Press, 
1923). 
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communicated, their life style, and something about the stages 
that a man was likely to go through as he passed from being 
an occasional worker to a "bum." The resulting study is still 
fascinating to read and contains numerous insights that could 
not possibly have been obtained by a respectable middle-class 
survey interviewer. 

Participant observation is ideally suited for studying vari­
ous fonns of deviant or lower-class behavior, where problems 
of establishing good rapport are especially difficult. Few social 
scientists are in a position to become an actual member of 
the group itself, as Anderson did. 111ey would give themselves 
away, they might have the wrong skin color, or they may not 
wish to engage in the fom1 of deviant behavior being studied. 
One would hardly expect a female social scientist to become 
a prostitute in order to study prostitution. It is often possible, 
however, to work into the natural setting in such a way that 
after an initial period of suspicion and curiosity, the social 
scientist becomes trusted and even useful as a confidant and 
adviser. 

An early classic study of this type was conducted by 'Vil­
liam F. vVhyte, who studied lower-class street-corner life in 
Boston.3 vVhyte made no secret of the fact that he was a 
social scientist, but he tried to act as naturally as possible in 
the lower-class setting. He hung out at places frequented by 
young males, developed important contacts with local small­
time politicians, gamblers, and gang leaders, and participated 
in the regular activities of one of the infonnal gangs. 

More recently, a similar kind of study has been conducted 
by a white anthropologist, Elliot Liebow, on the lower-class 
black male:' Obviously, Liebow could not "pass" as a local 
community member, and it might be thought that the pres­
ence of a white would be disruptive of the normal interaction 
patterns at a local take-out restaurant which Liebow called 
"Tally's Corner." The essential strategy was to work himself 

a Sec \Villiam F. \Vhyte, Street Comer Societ)' (Chicago: University 
of Chicago Press, 194 3) . 
4 See Elliot Licbow, Tall)>'s Corner (Boston: Little, Brown and Co., 
1967). 
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into the local scene so that his presence became taken for 
granted and so that he could ask questions without seeming to 
be too inquisitive. By piecing together bits of information from 
conversations about wives, children, lovers, their work (or lack 
of work), and general daily routine, Liebow was able to pro­
duce a very vivid account of what it is like to be a lower-class 
black male, with no place to go and with no realistic expecta­
tions of a future any different from the present. 

In Liebow's study, as in all others involving participant 
observation, there is the obvious impossibility of studying 
"everything." Eventually, the social scientist must order his 
data to make sense out of them. Unfortunately, there arc few 
if any general guidelines for doing this except by analogy with 
previous studies or common practice. Liebow, for example, de­
cided to organize his book around relationships of his heroes 
with various others: relationships focused around work, with 
wives or common-law partners, with their children, with other 
women, and with each other. Obviously, a second social scien­
tist might have chosen to present his findings in another way. 

One of the fundamental difficulties with participant ob­
servation, as should be obvious from these few illustrative ex­
amples, is the lack of standardization usually involved. Each 
social scientist is like a journalist writing his own story; there 
is little guarantee that several such journalists will report the 
same story. As mentioned previously, replication is the obvious 
answer to this difficulty, but replication is not always easy to 
accomplish. Let us consider some of the reasons why this is the 
case. 

One of the fundamental reasons that replications have been 
relatively rare in the social sciences is, frankly, that social scien­
tists have not been sufficiently convinced of their need to pro­
vide the necessary rewards for such studies. Many social 
scientists have been trained in humanistic fields where literary 
style and novelty are premium qualities, and the thought that 
someone is "merely" doing the study over again is likely to lead 
to serious questions concerning his scientific integrity. \Vhy isn't 
he moving on to something new? He needs to show his original­
ity! Present practices in graduate training programs are also at 
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fault; graduate students are told that they must be original, and 
book publishers and journal editors reinforce this practice by 
not encouraging replication studies. Given the fact that there is 
so much to study and so few social scientists, the result has 
been a spreading out to new subjects rather than a thorough, 
systematic, and tedious examination of the old. 

Another more fundamental difficulty with replication studies 
is the fact that if a second investigator were to study the same 
group or society, there would be differences from the first in­
vestigator's findings simply because the group had changed. 
Therefore it would be difficult to distinguish real changes from 
measurement differences. If scientific laws existed for predicting 
such changes, then corrections could be made so that measure­
ment artifacts could be discovered. We have a version of the 
chicken and egg problem here. With good theories we could 
separate real change from measurement error. But we need good 
measurement in order to verify the theories. This problem will 
be discussed in greater detail in Chapter 5, since it is not pe­
culiar to the participant-observation approach. 

A second form of replication, which is far more practical, 
given the fact that human beings object to being observed over 
and over again, involves conducting numerous studies on similar 
groups to see if similar conclusions are reached. If they are, then 
we have more faith in the findings. But if they are not, we are 
again faced with the problem of deciding whether the differ­
ences are due to measurement error or to real differences. In 
this second form of replication, we are not concerned with 
changes in the same group, but with variability among groups. 
Again, if we were able to assume that all groups are alike, or 
that they differ in known ways, we could assess the degree to 
which differences actually found were due to differences in 
measurement, techniques of observation, or other factors intro­
duced by the investigator himself. If we knew there were no 
differences in measurements, we could assess the degree to 
which the groups actually differed. But if we lack both kinds 
of information, we are kept guessing as to the sources of the 
differences found. 

In general, techniques of participant observation are ex-
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tremely useful in providing initial insights and hunches that 
can lead to more careful formulations of the problem and ex­
plicit hypotheses. But they are open to the charge that findings 
may be idiosyncratic and difficult to replicate. TI1erefore many 
social scientists prefer to think of participant observation as 
being very useful at a certain stage in the research process 
rather than being an approach that yields a finished piece of 
research. Unfortunately, many excellent exploratory studies have 
not been followed up more systematically. A book such as 
Tally's Corri£r seems to stand by itself, so to speak, and is not 
taken as a starting point for further research. 

This situation is partly the fault of social scientists them­
selves for not attempting to spell out the implications more ex­
plicitly in order to investigate hypotheses more systematically. 
But it is also due to the fact that the guidelines for moving 
from such exploratory research to more systematic and stan­
dardized approaches are not very well spelled out, and there are 
not enough social scientists to follow up all the leads that are 
uncovered by such exploratory research. As we shall see, the 
systematic investigation of even a rather simple hypothesis can 
be very expensive and time-consuming, and not enough re­
sources have been made available for this kind of careful work. 

The Sample Survey 

A possible compromise between the exploratory research of the 
single participant observer and a much more systematic stan-
dardized approach is the descriptive sample survey. One of the 
nagging problems raised by any small-scale research is that of 
the generalizability of one's findings. How typical of primitive 
tribes are the Oscotch? How typical is "Tally's Corner" of the 
hangouts of black males throughout the urban United States? 
And how comparable are the data collection techniques of two 
different investigators? Have they asked the same questions? 
Are there subtle differences in their working hypotheses or in-
tellectual biases that affect the responses they get, not to men-
tion the way they interpret their data? 
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In the sample survey or mailed questionnaire a premium is 
placed on certain kinds of standardization, so that the study 
may be replicated. The social scientist using this kind of research 
has three major methodological concerns. The first is to collect 
data in such a way that all respondents arc confronted with 
nearly identical situations: similar interviewer relationships and 
the same set of questions. l11e second is a concern with sam­
pling and the question of the gencralizability of results. The 
third is with specifying standard criteria for data analysis pro­
cedures, so that different analysts will reach similar conclusions 
when confronted with the same set of data. Let us consider 
each of these forms of standardization in turn. 

STANDARDIZATION OF DATA 

If a large nation-wide survey were conducted, using perhaps 
one hundred interviewers, and if each interviewer were per­
mitted to chat informally with whatever respondents he 
pleased, one can imagine the nature of the results. Interviewers 
could be expected to come up with "findings" that supported 
their own viewpoints. In effect, each would be his own social 
scientist, except for the fact that he would lack the proper 
training. Obviously, in a large-scale survey a certain degree of 
standardization is absolutely necessary. In fact, a careful survey 
involves a much higher degree of such standardization than 
most laymen would imagine. A considerable amount of time 
goes into careful training of interviewers, for example. l11ere 
will be a large number of practice interviews, with periodic 
sessions at which the interviewers' problems and questions can 
be answered. A very lengthy interviewer's manual, containing 
detailed instructions for each question, will be studied very 
carefully, and many parts committed to memory. Interviewers 
are carefully instructed on how to "probe" when vague answers 
have been given and how to repeat questions so that they ap­
pear to be differently worded even though the wording is given 
cxactlv as before. 'n1ev arc told how to introduce themselves, 
how to locate the pr;pcr respondent in each household, and 
numerous other things. As the interviewers' completed sched-
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ules of answered questions are turned in, they are carefully 
checked for completeness, possible biases, or other inadequacies. 

The wording of questions is a very crucial factor in survey 
research, and it will usually be necessary to develop several 
"pretests" before the final instrument is prepared. 'D1e interview 
schedule must be carefully planned so that it is interesting, not 
too long, and so that response errors and biases are kept to a 
minimum. As is true for experiments, it is often necessary to 
disguise the true purpose of the interview. Sometimes this is 
done by asking a number of questions that are of no inherent 
interest to the investigator, with the important questions inter­
spersed so that their interconnection is not too obvious. Ques­
tions must be carefully worded so that a given answer does not 
imply two different things and so that respondents with varying 
amounts of formal education can all answer them equally well. 

As can readily be imagined, standardization has a number 
of important disadvantages. One of the major ones is that the 
wording of the questions may "force" a respondent to give an 
answer that he does not fully endorse. Simple "yes" and "no" 
answers are obvious examples of forced choice responses, but 
there are much more complex ones. A respondent may be given 
a statement together with a list of five possible responses, then 
asked to give that response which comes closest to his own 
opinion. But suppose none of them do. Isn't the investigator 
putting words into his mouth? vVhy not let him talk freely 
about it and then attempt to classify his answers? 

This is often accomplished by inserting what arc called 
"open-ended" questions into the interview schedule. "\Vould 
you mind telling me why you feel that way, Mr. Jones?" The 
difficulty is that interviewers differ considerably in their ability 
and willingness to elicit really detailed answers to such ques­
tions. Mr. Jones may not know why he feels that way. Should 
the interviewer assume this and move on, or should he attempt 
to get him to answer by probing further? He might ask Mr. 
Jones to give a few examples and then ask him "why" in the 
context of these examples. It is likely to be found that in many 
interview schedules the "open-ended" questions will not be an­
swered, whereas a few will contain lengthy essays. If the latter 
can be used to provide additional insights or interesting quota-
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tions, then they may be useful for that purpose, but the prob­
lem of typicality or generalizability again arises. 

Perhaps a more satisfactory procedure, and one that is com­
monly used, is to utilize the pretests for these more exploratory 
formulations, gradually working toward closed or forced-choice 
answers that arc not too restrictive. For example, if the aim is 
to provide the respondent with five or six alternative answers 
that arc most likely to give a fairly inclusive range of possibili­
ties, the first group of respondents (on a pretest) might be given 
a completely open question, to which they were asked to write 
essay answers. On the basis of these answers, the investigator 
could then attempt to constmct a set of alternative responses 
that represented perhaps 90 per cent of the answers he had 
found on the pretest. A second pretest could then be given 
which included his list of five alternative answers plus a space 
for additional ones. A skillful interviewer could then probe to 
ascertain whether the list was sufficiently inclusive or whether 
it contained any ambiguities not previously noted. The final 
version of the question might contain three of the previous 
alternative answers, plus modifications of the other two, plus a 
sixth alternative that had not been anticipated as a result of 
the first pretest. 

The push toward standardization of questions can produce 
a false sense of security in many situations. Although questions 
may be worded in the same way for all respondents, this does 
not guarantee that they will interpret them the same way. Some 
may see them as threatening or too personal and may deliber­
ately falsify their answers or refuse to cooperate. Others may 
not take the task seriously enough and may give almost random 
responses or ones that they find amusing or that might upset 
the investigator. Still others may not understand the wording 
or may interpret the questions differently from the way the in­
vestigator intended. A good deal can be learned from the pre­
test situation, particularly if respondents are given a chance to 
react to the interview situation. Did they find the questions 
interesting? Which ones did they find difficult to answer? Why? 
Were some too personal? What did they think were the objec­
tives of the study? And how did they think it could be im­
proved? 
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It is perhaps a rather surprising finding that, in general, 
most respondents seem to enjoy the interview experience and 
appear to take it seriously. Furthcnnorc, it has been found that 
they seem to give honest answers to questions that many of us 
would take to be highly personal-questions about sex practices, 
religious beliefs, prejudices, and political attitudes. Out-and-out 
refusals to be interviewed are relatively rare, being no more than 
1 or 2 per cent in many studies. One of the major obstacles 
faced in many surveys is the initial resistance to being inter­
viewed, either because the respondent docs not wish to be 
bothered or because he fears some trick. (A serious threat to 
survey research is the salesman who is instructed to introduce 
himself as a person taking surveys of reading habits, only later 
to divulge the fact that he is actually selling encyclopedias or 
magazines.) Once the interview is actually underway, it is gen­
erally found that the vast majority of respondents are extremely 
cooperative. 

There are, of course, only certain kinds of facts that can be 
studied by means of survey interviews or mailed questionnaires. 
These instruments are best designed to obtain present attitudes 
about relatively simple phenomena. They cannot be used to 
study actual behavior as it takes place. Frequently a respondent 
is asked to recall how he behaved (or felt} at some previous 
time, but it is recognized that numerous distortions can creep 
into such recollections. Most of us could not accurately describe 
our behavior even on the previous day, to say nothing of esti­
mating how much time we spend "on the average" doing 
gardening or reading books. We can recall how we voted in the 
previous election, but often it seems advisable to say that we 
voted with the majority when in fact we did not. Because every­
one is expected to vote, we may claim that we voted when we 
actually only intended to do so. Since it would obviously be 
impossible to observe each adult in the process of 'voting, to say 
nothing of his sexual behavior, the social scientist has little 
choice but to rely on verbal statements. 

Most surveys involve a single interview with each respon­
dent, making it impossible to study directly any changes in his 
attitudes. Of course it is possible to ask a resp~ndent how he 
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felt last September, or three years ago, but the recall of attitudes 
is especially difficult and subject to distortions of various kinds. 
Therefore it is often desirable to use what are termed "panel" 
surveys, in which a given set of respondents is interviewed at 
two or more different points in time. It has been found that 
respondents tire of this process rather quickly, as might be ex­
pected, and that therefore the attrition rates in panel studies 
arc very high. However, it is possible by careful sampling tech­
niques to work out rotation systems so that, at each successive 
interviewing period, only a fixed proportion of respondents have 
been in tcrviewcd once or twice before. 111is compromise pro­
cedure enables the social scientist to study attitude changes 
while not placing too much of a burden on any given set of 
respondents. 

PROBABILITY SAMPLING 

\Ve have seen that one of the major problems with exploratory 
research, which must be based on relatively small and carefuHy 
selected samples, is that it is difficult to decide just how typical 
the cases arc. This could be resolved to some degree by replica­
tion, but we have also seen that participant observation studies 
arc difficult to replicate. In the case of sample surveys consider­
able attention is ordinarily given to sampling procedures. l11ese 
procedures wi11 usually involve what is referred to as a probabil­
ity sample. 111C essential feature of a probability sample is that 
each individual in the entire population, to which a generaliza­
tion is being made, must have a /mown probability of appearing 
in the sample. Before considering several kinds of probability 
sampling procedures, let us discuss in a general way why sam­
pling is so important. 

Suppose you have been told on a news report that a survey 
has been conducted showing that 60 per cent of the Protestants 
sampled intended to vote Republican, whereas only 40 per cent 
of the Catholics expected to vote Republican. Of course you 
might want to know the implications of this fact for the final 
vote tabulation, in which case it would be necessary to know 
the proportions of Protestants and Catholics in the area. But 
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let us assume that you are primarily interested in this difference, 
which amounts to 20 per cent and which seems to require some 
kind of explanation. 

What are the questions you should ask? First, you would 
wish to know how the sample was selected. Were these simply 
friends of the announcer, or were they selected "scientifically"? 
Another question is: "How accurate are the responses in terms 
of the way people will actually vote"? We sbll here assume that 
this particular question can be answered by pointing to previous 
successes in predicting voting behavior from such surveys. 111e 
specific question I should like to deal with involves the size of 
the sample. Consider the situations in the accompanying tables. 

Protestant Catholic Total Protestant Catholic 
Republican 3 2 5 6 -+ 
Democrat 2 3 5 4 6 

Total 5 5 10 10 10 

Protestant Catholic Total Protestant Catholic 
Republican 30 20 50 60 40 
Democrat 20 30 50 40 60 

Total 50 50 100 100 100 

Protestant Catholic Total 
Republican 600 400 1000 
Democrat 400 600 1000 

Total 1000 1000 2000 

1l1e figures in the body of each table refer to the actual num­
bers of people sampled. In the first table there are only ten 
people in all, whereas there arc two thousand in the last table. 
In every table, however, the percentages of Protestants and 
Catholics favoring the Republicans are 60 and 40 respectively. 

Clearly, one would not have much faith in the generalizabil­
ity of the results of the first two tables, containing ten and 
twenty cases respectively. But what about the third? The fourth? 
Just what are the chances of finding a 20 per cent difference 
between Protestants and Catholics in each instance? Intuition 
would be a very poor guide here, although it seems "obvious" 

Total 
10 
10 

20 

Total 
100 
100 

zoo 
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that one should have more faith that a real difference exists 
within the larger population in the case of the last table than 
in the first. But exactly what is meant by this statement, and 
how does one go about pinning clown the odds? 

This is a problem in statistical inference, a relatively com­
plex field based on the mathematical laws of probability. In 
this simple kind of example the probabilities can be specified 
if the method of sampling has been a proper one. But if we 
do not know how the cases were selected, nothing much can 
be said. If we know that the sample is a "random" sample 
(sec below), then we may say that if there were in fact no 
difference in the larger population between the percentages 
of Protestants and Catholics preferring the Republicans, then 
the chances arc very high that sampling fluctuations alone 
could account for the results of the first two tables. TI1e chances 
of getting a 20 per cent sample difference in the third table 
are about one in twenty (written P = .05); for the fourth they 
are less than one in a hundred (P < .01 ), and for the fifth 
table they are infinitesimal.6 

It would be nice if we could attain certainty, but unless we 
collected data on the entire population this result would be 
impossible. Given the huge size of the voting population, such 
an aim would obviously be impractical. But we see from these 
particular examples that there are some general principles that 
make it possible to give precise probabilities of particular sets 
of outcomes which, together with any information we might 
have about measurement accuracy, give us a rational basis 
for evaluating the confidence we have in the survey results. 

One general principle is intuitively obvious. Other things 
being equal, the larger the sample the more confidence we 
have that sample results (e.g., a 20 per cent difference) will 
approximate the true figures for the population. Less obvious 
is the point that it is the size of tfie sample that counts, not 
the proportion of the population that it represents. This state-

" Procedures for computing such probabilities in simple tables of this 
sort arc discussed under the heading of "chi-square" in practically all 
textbooks on applied statistics. The crucial ppint is that all such com­
putations require the assumption that a probability sampling procedure 
has been used and that measurement error is negligible. 
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ment is not quite true if the sample becomes almost as large 
as the population, but it is a very good approximation. If 
the sample is really a random one, we have just as much faith 
in the results of the fifth table, regardless of whether the 
population contains twenty thousand or twenty million per­
sons. This runs counter to the common sense argument people 
sometimes raise to the effect that surveys can't really be anv 
good because they themselves have never been asked for thei.r 
opinions. It is in fact possible to get very good estimates of 
voting intentions from a sample of two thousand, even where 
one is dealing with the entire population of the United States. 
Naturally, only a small proportion of people would be selected 
in such a sample. 

Another principle that is consistent with common sense is 
that the bigger the difference found in the sample, the less 
likely it is that this difference could have occurred purely bv 
chance, other things being equal. In our example we are a~­
suming a 20 per cent difference, but perhaps it might have 
been IO per cent or 30 per cent. However, common sense is 
not very good at telling us whether we should have more 
faith in a 20 per cent difference with four hundred cases or 
a 30 per cent difference with two hundred cases. These kinds 
of questions can only be answered by the statistician. 

Finally, the amount of faith we should have in a given 
size difference for a fixed sample size is also a function of 
the kind of probability sample that has been drawn. Let us 
therefore consider briefly three kinds of probability samples that 
are often combined in complex surveys but are at least ana­
lytically distinct. In complex sample surveys, where conJbina­
tions are used, the formulas for calculating probabilities can 
become fairly complex, but fortunately we do not need to 
concern ourselves with these matters. 

T11e simplest kind of probability sample conceptually is 
the "random" sample. In a random sample all combinations 
of persons have an equal probability of being selected. 'n1is 
also means that each individual has the same chance of being 
selected as any other individual. Random samples can be 
selected by obtaining a complete listing of all population 
members and then using a table of random numbers or some 
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other random device for selecting them. In practice, this is 
equivalent to drawing names from a hat, balls from an urn, or 
cards from a well shuffled deck. But it is a bit more exact, 
since pieces of paper may stick together, and shuffling is al­
,,·ays imperfect. 

It is important to recognize that random sampling docs 
not refer to hit-or-miss sampling. One cannot obtain a random 
sample by intcr\'icwing the first hundred people he sees on 
the street corner or by accepting the first one hundred tele­
phone responses to a radio appeal. 'l11ink about the possible 
biases this kind of sampling can produce. Obviously, the 
person who never visits the street corner or turns on his radio 
has no chance of being selected. Remember that we must 
know the chances of each person's being selected in order to 
calculate probabilities. \Ve cannot know this without some 
kind of listing and a random device for pulling names from 
this list. 

A second kind of probability sample is the "stratified" sam­
ple, which also involves a random selection procedure within 
each of se\'cral strata or groupings of individuals. The most 
common reason why we first group individuals and then select 
a certain number of cases within each grouping is that we 
may wish to compare the groups, and a purely random sample 
might not provide enough cases for doing this. If one wanted 
to compare Jews with Protestants, a straight random sample 
of two hundred persons might yield only ten Jews selected by 
chance. As an alternative, one might obtain separate lists of 
Protestants and Jews (the two strata) and sample one hundred 
randomly from each list. Obviously, the principles of strati­
fication can be extended to multiple groupings. One might 
subdivide his population into four strata: white-collar Protes­
tants, white-collar Jews, blue-collar Protestants, and blue-collar 
Jews, selecting fifty cases from each. TI1erc arc also some other 
more subtle advantages of using stratified samples, but this 
is not the place to discuss them. 

It should be recognized that stratified samples will orcli­
narily not give every individual an equal chance of being se­
lected. In our example, the Jews will be deliberately ovcrsampled, 
since we wish to obtain enough of them to compare them 
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with the Protestants. 1l1at is, each Jew will have a higher 
probability of being selected than each Protestant. Perhaps 
the sample will consist of one hundred Protestants from a list 
of ten thousand and one hundred Jews from a list of two 
hundred. 1l1en each Protestant has one chance in a hundred 
of being sampled, and each Jew has one chance in two. Since 
this fact is known, however, and since each Protestant who 
happens to be sampled represents ninety-nine others, whereas 
each Jew in the sample represents only one other Jew, the 
statistician can correct for this known bias by introducing the 
proper weights in his analysis. 

1l1e third type of probability sample is actually the most 
practical one in large-scale surveys. Lists of American voters 
simply do not exist. Even city directories get out of date very 
rapidly, and most counties do not have accurate lists of their 
residents. (Many lists, such as telephone directories and auto 
registration lists, are obviously biased in favor of middle-class 
and upper-class individuals.) rThere are, however, lists of coun­
ties within the United States or census tracts and blocks within 
cities. A random sample of such counties or blocks might first 
be selected. If the resulting geographic area is still very large, 
the selected areas (e.g., counties) can be subdivided and sub­
areas again randomly selected. Finally, a random (or stratified) 
sample may be selected from within those areas that have 

been previously selected. 
111is form of sampling is referred to as "cluster" or "area" 

sampling and is much more complex than the previous two 
kinds. Its obvious advantage is that it saves the cost of ob­
taining complete lists. Only those counties or census tracts 
that have been selected (randomly) need to be subdivided 
still further. Also, there will be considerable savings on inter­
viewer costs. In a nation-wide sample it would obviously be 
extremely costly to send trained interviewers all over the coun­
try to pick up a few interviews here and there (perhaps five 
in .Montana, three in Nevada, and one in Alaska). But having 
selected, say, fifty counties at random, and then selected in­
dividuals within each of these counties, the investigator can 
make each interviewer responsible for only one or two coun­

ties. 
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'1l1e problem with such cluster samples is that one must 
avoid extremely homogeneous clusters or areas. A film made 
several years ago about a so-called typical town in the l\'Iid­
west that was found to represent the rest of the country in­
volved a number of humorous episodes when this fact was 
learned. Needless to say, the town's typicality was soon de­
stroyed. Tl1is is an example of the extreme form of a cluster 
sample (one cluster) that might be ideal from the standpoint 
of saving interviewing costs. But it depends on the commu­
nity being heterogeneous enough so that all viewpoints are 
represented in exactly their proper proportions. Of course we 
know that no such single communities exist, but perhaps a 
set of ten or twenty could be found. '111e opposite extreme 
would be the community that is perfectly homogeneous, so 
that any one individual is exactly like the rest. '111en we would 
only need to interview one person to know everything, and 
even though we interviewed two thousand our effective sample 
size would be only one! Needless to say, the selection of this 
kind of community in our sample could give rise to extremely 
misleading results--either two thousand Republicans or two 
thousand Democrats. 

It does turn out that people who live close together tend 
to be relatively similar with respect to many of the variables 
social scientists wish to study: education, income levels, po­
litical preferences, or prejudice levels. Yet they are rarely com­
pletely homogeneous. '111erefore it becomes necessary to juggle 
the economic advantages of their proximity with the degree 
to which they are so homogeneous that it would be unwise 
to interview more than a small number of persons from each 
area. As can be imagined, the problems of selecting an opti­
mum sample become highly complex at this stage and require 
the experience of experts. 

One important general point should be made before leav­
ing the subject of sampling. Once the sample has been se­
lected by sound principles, it becomes essential that a very 
high percentage of those who have been selected by proba­
bility means actually be interviewed and their responses used 
in the sunrey. If they may select themselves out of the survey 
for varying reasons, then the probability nature of the sampling 
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procedure is destroyed. Suppose, for example, that 20 per cent 
refused to be interviewed and another 20 per cent could not 
be located because they were not at home at convenient 
times of the day. Since we would not know very much about 
these individuals, other than that they refused or were not 
at home, we could not claim that we knew the probabilities 
of each type being actually selected (and used) in the survey. 
All kinds of unknown biases might creep into the study. Some 
refusals will always occur, and it is the task of methodological 
studies to determine in a general way the kinds of biases these 
are likely to introduce. But there is no substitute for a response 
rate of at least 80 to 90 per cent. l11is means that interviewers 
must employ interpersonal skills and be persistent in calling 
back, perhaps as many as five or six times, in order to locate 
people who arc rarely at home. 

STANDARDIZATION OF ANALYSIS 

It is not only desirable to standardize the collection of data 
and sampling procedures, but it is also highly important to 
specify general rules for analyzing data. Otherwise, the biases 
of the investigator may again play a major role in the final 
product. Many readers are basically unsympathetic to tables 
and statistical summaries. They want interesting descriptions 
of real cases and quotations of just what "typical" people 
had to sav. \Vhile there is no denying that such case studies 
and quot~s do help to portray the results in a vivid way and 
to provide additional insights, they may give a very mislead­
ing impression unless supplemented by numerical results. 

In a sense, numerical tabulations are more "democratic"; 
they involve the "one-man-one-vote" principle. Quotations may 
he used selectively to give the wrong impression. A few very 
meal respondents may be quoted to the exclusion of the rest. 
\\!hen we read the remarks of a "typical" respondent, we 
must rely on the writer's judgment as to which respondents 
are really typical. In effect, only part of the total infom1ation 
is being used, and the advantages of careful sampling and 
attention to selection biases are nullified. 

As long as we arc dealing with purely descriptive surveys, 
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as is the case in the present discussion, there are well defined 
procedures of analysis that can be used to guard against se­
lection biases in the analysis stage. TI1ese range from very simple 
tabular analyses to complex statistical procedures for combin­
ing large numbers of variables into a single equation. Basi­
cally, these procedures provide ways of boiling down or sum­
marizing the data so that they can be described in terms of a 
small number of summary measures such as percentages, means, 
standard deviations (a measure of heterogeneity), and various 
kinds of correlation coefficients that measure the degree to 
which two variables are associated with each other. If the in­
vestigator wants to claim that high X's (say, prejudice levels) 
go along with high values of Y (say, political conservatism), 
he may give a correlation coefficient and an equation linking 
the two. Or he may provide the reader with a series of tables 
involving percentages, showing that some percentage differ­
ences are larger than others. 

One common myth among laymen, students, and many 
social scientists is that the presentation of numerical facts 
somehow or another prevents or inhibits one from also gain­
ing insights as to the "true nature" of the relationship, which 
can only be experienced by some kind of a "gut feeling" for 
the data. TI1is is utter nonsense. \\That often happens, of 
course, is that the numerical results do not coincide with the 
insights obtained by an intuitive inspection of the data. So 
much the worse, then, for "intuition." But there is nothing 
whatsoever in tables alone that prevents one from using his 
intuition to arrive at meaningful explanations for the findings. 
In fact, a series of tables that give peculiar combinations of 
results may literally cry out for an explanation that requires 
considerable insight. It seems to me that many persons who 
usc this kind of argument are either too lazy to read the tables 
or to follow the statistical arguments, or else they would like 
to be in the enviable position of not having to make their 
intuitive arguments be compatible with the data. 

There is, however, a sense in which the proponents of 
nonquantitativc social science seem to be justified. Many sur­
vey reports have in fact stopped with a presentation of tables 
and correlations, with only very brief and inadequate inter-
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pretations of what might lie behind the data, so to speak. 
That is, they are essentially descriptive rather than analytic. 
TI1ey tell a reader how he may predict to voting behavior 
(i.e., throw together the right combinations of variables) with­
out ever trying to understand this behavior by giving a theo­
retical explanation of the data. TI1is is not a defect of quanti­
tative approaches per se, but of the rather limited objectives of 
the survey. The same criticism can often be applied to studies 
using participant observation. TI1e reader is given a vivid 
description of the lower-class black or the drug addict without 
any fully explicit theoretical explanation. We shall consider 
this kind of question in the next chapter. 

We can argue somewhat as follows, however. TI1e in­
vestigator is usually focusing on one dependent variable that 
he wishes to "explain." Sometimes these are social problem 
variables such as delinquency rates, discrimination, population 
growth, and the like. But they may not have been selected with 
any practical objectives in mind. Certain variables will un­
doubtedly be found to be correlated with these dependent 
variables. If looked at in terms of percentages, this means 
that there will be large percentage differences using these 
variables. If interval scales have been used, there will be mini­
mal scatter about smooth curves describing the relationship 
between X and Y, as in Figure I of Chapter 2. Even if these 
associations are strong, there is always the possibility that in 
small samples they may be due to. chance fluctuations, or 
what is referred to as "sampling error." That is, a replication 
using a different sample might give very different results. If 
probability sampling has been used, the investigator may apply 
rather stringent tests to rule out the chance argument. He 
may also place what are called "confidence intervals" around 
his results, to give the reader a good idea of the accuracy of 
his estimates. For example, he may say that the probability 
is .95 that the Republican candidate will get 56 per cent of 
the vote, plus or minus 3 per cent. 

If the chance explanation has been ruled out on proba­
bility grounds, and if the correlation between two variables 
is high enough, the investigator may then infer that he may 
have something worth talking about. He has located a possible 
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explanatory factor and can then begin the more difficult task 
of making theoretical sense out of his correlations. On the 
other hand, if none of his variables tum out to be related 
(beyond chance limits) to the variable(s) he is trying to 
explain, then he knows that he must look elsewhere. Perhaps 
he has the wrong set of variables altogether. Perhaps his mea­
surement has been so poor that only improved measurement 
could show up strong enough correlations. Or perhaps there 
are so many factors at work that he will need to include 30 
or ·+0 simultaneously before he stands any chance of arriving 
at a satisfactory explanation. The advantage of quantitative 
procedures is that one can obtain a good idea of just what 
potential is in the data. 

As already implied, the procedures for arriving at these 
rather minimal tests and descriptive measures are rather well 
worked out. The basic gaps that now exist seem to be in two 
principal areas. One is in the area of measurement, and in 
particular the problem of inferring indirectly what is going on 
behind the scenes (e.g., in people's minds) on the basis of 
measured indicators of the variables in which we are really 
interested. The second area where precise guidelines are diffi­
cult to lay down is one that involves the linking of descriptive 
facts (whether quantitative or not) with our causal interpre­
tations or theories as to the mechanisms that have produced 
these facts. 

In both areas there is an obvious need for clear-cut and 
explicit rules of the game that will prevent an analyst from 
giving almost any interpretation he pleases to a given set of 
facts. \Vhen one jokes about there being liars, damned liars, 
and statisticians, I presume he is referring to the apparent fact 
that a given set of data may be interpreted in many different 
ways. Actually this is a gross distortion of the role of the 
statistician, who is a very honest guardian of our scientific 
morality. But we shall see in the next chapter that in a cer­
tain sense there are many different ways of interpreting the 
same set of data, though the guidelines are much more specific 
than this kind of naive joke would seem to imply. But al­
though they are specific, they arc both highly technical and 
difficult to apply in practice. 
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\Vith time and effort, fact upon fact can be assembled. But 
do facts speak for themselves? Some people have argued that 
they do, but unfortunately facts often speak in so many lan­
guages that the resulting babel of voices becomes understand­
able only after they can be simplified and reduced to manageable 
proportions. How can such reduction be carried out? \Vhat 
facts arc "unimportant" or "irrelevant"? Can each party to a 
dispute seize upon whatever set of facts it chooses, so that 
there is no scientific way of resolving the dispute? It would be 
convenient if the answer were a simple "no," but, as we shall 
see, there is a certain sense in which facts can never stand 
alone. 

A theoretical explanation will inevitably contain assump­
tions, some of which are inherently untestable whereas others 
cannot be tested in terms of the particular data at hand. These 
assumptions plus the facts become the guides the scientist 

63 



Explanation and Theory 64 

must follow, and the assumptions are always fallible and sub­
ject to modification. 'I11e development of a science consists of 
substituting increasingly realistic and more useful assumptions, 
so that the resulting theoretical explanation accounts for an 
increasing variety of facts and yields more and more precise 
predictions that can be tested in terms of the data. 

In the context of the kinds of data discussed in the pre­
vious chapter, a social scientist may find that a number of 
variables are correlated or associated with the variable he 
wishes to explain. But he cannot leap from this factual result 
to the conclusion that they are the causes of the phenomenon 
in question. In effect, there will be many more correlates of 
a phenomenon than there arc causes, and the task then be­
comes that of reducing the number of explanatory variables 
by eliminating those that are related to the dependent variable 
hy happenstance or because of the common influence of an­
other variable. 

At best, this process of making causal inferences is a diffi­
cult and technical task. The most tempting thing to do is to 
select certain of the correlates by fiat as the "true causes" and 
then to muster as many emotional reasons as possible in 
defense of one's position. The trouble is that persons with 
different biases or vested interests are equally capable of pro­
ducing convincing arguments-convincing, that is, to persons 
of their own persuasion. Social scientists have been particu­
larly guilty of this kind of behavior, though many are seriously 
groping for more objective procedures less open to the influ­

ence of personal biases. 
'I11e obvious example of the dispute over cigarette smoking 

and lung cancer should convince the reader that this kind of 
polemics is not only characteristic of social scientists but in­
dicates that the problem is widespread and of basic importance. 
As we shall see, it springs from a fundamental limitation of 
the scientific method plus a number of rather serious obstacles 
that are especially characteristic of much nonexperimental re­
search. But the difficulty is not insurmountable, though it 
seems to be a fact of scientific life that every time we do away 
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with an objectionable assumption we must pay a certain price, 
either in tcnns of substituting another assumption that is 
somewhat more plausible or by expanding the research. 

In the case of experimental research we saw that random­
ir.ation plus the usc of symmetrical designs take care of a good 
many (though not all) such difficulties. In natural settings, 
as we have implied, variables come already interrelated and it 
is difficult to disentangle causes from effects. Sometimes we 
may observe phenomena to change according to a definite 
temporal sequence, in which case we may infer that the change 
which took place later certainly did not cause the prior change. 
But in many cases changes in all variables take place more or 
less continuously or so rapidly that we cannot observe them. 
In other instances the investigator may lack the funds or the 
time to study these changes. In all these situations his task 
is much more difficult than that of the experimenter, and 
he may have to substitute one or more untestable assumptions 
for an observed fact. 

An Example 

Before considering a number of abstract illustrations of com­
plications that may arise in nonexperimental research, let us 
return to the example of the vicious cycle of poverty introduced 
in Chapter I. In any relatively complex real-life situation there 
will be numerous variables operating, thus necessitating our 
dealing with different kinds or classes of factors more or less 
simultaneously. Suppose we have been able to identify six very 
general kinds of variables that we think are related approxi­
mately as indicated in Figure 3. In this particular model we 
arc assuming that factors associated with a person's family 
affecting his basic personality are in Block I. 'TI1ese factors 
arc assumed to influence his specific prejudices (Block II), 
which in turn affect his actual behavior toward the minority 
(Block IV). 'TI1is line of reasoning is a more or less orthodox 
social-psychological explanation of discrimination. But there 



Family Structure 
and Socialization 
(affecting basic 

personality of child) 

n 
Prejudice (attitudes 

toword specific 
minorities) 

v 
Minority Behavior 

(aggressiveness, 
crime rates,etc.l 

Figure 3 

m 
Situational Factors 

(political system, 
economy, size of 

minorily, etc.) 

N 
Discrimination 

(actual behavior 
toward minorities) 

VI 
Inequalities 

(difference between 
white and nonwhite 

incomes, etc.l 

may also be numerous situational factors (Block III) which 
also influence discrimination and which arc causally linked to 
family background factors in Block I. Sociologists arc more 
prone to emphasize Block III variables than prejudice and 
family socialization. 

But the actual behavior of the minority also may affect 
both prejudice (Block II) and any inequalities that may exist 
between the minority and the dominant group (Block VI). 
The explanation of the "sophisticated conservative" involves 
assumed causal connections that emphasize the influence of 
Block V on Blocks II and VI, whereas that of the "sophisti­
cated liberal" stresses the effects of Block IV (discrimination) 
on Blocks V and VI. It is of course possible to form a svn­
thcsis by arguing that "all" factors arc important, but d~es 
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this mean they are equally important? How can we assess the 
relative importance of each block of variables? 

rnlere are systematic ways of proceeding so as to attach 
numerical weights to each set of factors, but these all require 
careful conceptualization of the variables in each block, plus 
tl1e accurate measurement of each variable. For example, if 
the variables in Block I are measured much more carefully 
than those in Block III, one should not be surprised to "dis­
cover" that family background factors turn out to be "more 
important" than the situational factors of Block III. Thus any 
study that is designed to evaluate the relative contributions 
of different sets of factors must be inclusive and thorough. 
Small·scale exploratory studies cannot be "added up" so as to 
achieve this effect. 

\Vhat is the relevance of all this in terms of practical im­
plications? Clearly, if we knew which sets of factors were most 
important in affecting discrimination or the behavior of a 
minority, this knowledge would be extremely useful as a guide 
to intelligent policy. Of course, certain kinds of variables may 
be more easily manipulated than others. Some may have direct 
effects on the status of the minority, whereas others may have 
indirect effects which, however, may be equally pronounced. 
If good quantitative data were available and a theory well 
established, we would be in a position to begin to answer 
applied questions of the following sort. How much would the 
median incomes of blacks be changed by the reduction of 
overall unemployment rates by I per cent? How much could 
we expect to change the aspiration levels of black youth if we 
were to invest an additional billion dollars in improved hous­
ing? How much if we were to invest the same amount in 
improving the school system in a specified way? Obviously 
we are not at present able to answer such questions with the 
degree of precision we would like, but they are at least po­
tentially answerable with good data and a good theory. 

In the following section we will confine our attention to 
models involving only a small number of variables in order 
to illustrate the basic principles involved. There is an extensive 
literature on the subject, particularly in the economics litera-
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ture, for those persons with the necessary mathematics back­
ground_1 

Inferring Causal Relationships 
from Correlations 

Suppose that two variables X and Y have been found to be 
correlated or associated and that we wish to claim that X is 
a cause of y_ Suppose also that we are willing to rule out the 
possibility that Y causes X (e.g., lung cancer causes smoking). 
To be specific, let us modify the example of Chapter 3 re­
lating religious preference to political preference to give the 
following results: 

Republicans 
Democrats 

Total 

Protestants Catholics Total 

62 
38 

100 

38 
62 

100 

100 
100 

200 

The figures in the body of the table are actual numbers of 
cases that, for convenience, have been selected to total to one 
hundred. 

If we wanted to claim that political preference is (partly) 
caused by religious preference, we would h~ve to worry about 
the "other things being equal" assumption. Smce people are not 
assigned randomly to religious groupings, kept . ~nder rigid 
laboratory conditions and later asked about political prefer-

' . 
ences, this kind of assumption is much les~ plausible than it 
would be in the case of experimental desi~ns. Suppose, for 
example, that a person's occupation determmed both his re­
ligious and his political preference. Then i~ ?ccupation were 
held constant, the relationship between religion and politics 
might disappear. Perhaps the results might be as follows, if we 
constructed separate tables for white-collar and blue-collar 
occupations: 

1 Many of these references to the more technical literature arc given in 
H. M. Blalock, Jr., Causal Inferences in Nonexperimental Research 
(Chapel Hill: University of North Carolina Press, 1964). 
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\Vhite-Collar: Blue-Collar: 

Republicans 
Democrats 

Total 

Prates- Cath- Prates- Cath-
tants olics Total tants olics Total 

56 24 80 Republicans 6 14 20 
14 6 20 Democrats 24 56 80 

70 30 100 Total 30 70 100 

l11e first thing to notice about these two tables is that if 
white- and blue-collar respondents are combined, the resulting 
totals coincide exactly with those for the previous table. That 
is, the previous results have been decomposed so as to control 
for occupation. Every person in the first subtable is white 
collar, and therefore, within the limits of this crude dichotomy, 
occupation is being held constant. \:Ve see that there is no 
relationship between religion and political preference within 
either of the two subtables, since among white-collar respon­
dents 80 per cent of both Protestants and Catholics are Re­
publicans, whereas among the blue-collar group, 20 per cent 
of both denominations are Republicans. \Vith a control for 
occupation, the original relationship has thus disappeared. 

How can this have come about? One possible explanation 
is that the relationship between X and Y is spurious, which in 
Chapter 2 we diagramed as follows: 

z 
/~ 

X y 

where Z represents the control variable, occupation. Common 
sense would suggest that if, in fact, Z were a common cause 
of both X and Y, then Z ought to be more strongly related 
to X and to Y than X and Yare to each other. We must re­
member that there will be numerous other causal factors 
operating. If we make the assumption that the aggregate effect 
of these variables produces random disturbances in both X 
and Y, then according to this model their correlation can only 
be accounted for by Z. If Z were held constant, there would 
be no reason to expect X and Y to remain associated. 
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This very simple argument can be stated much more rigor­
ously, but it is essentially sound as far as it goes. \:Ve note, 
in fact, that in the above hypothetical data, occupation is 
strongly related to religion ( 70 per cent of the white-collar 
workers being Protestant, whereas only 30 per cent of the blue­
collar workers are Protestant), and also to political preference 
( 80 per cent of white-collar workers being Republican, as com­
pared to 20 per cent of the blue-collar category). Thus we 
have found a plausible alternative explanation by locating a 
variable Z highly related to both X and Y, which is assumed 
to be a common cause. We would claim that the relationship 
between X and Y is spurious and due to Z. 

How can an investigator get around this difficulty? In one 
sense it is impossible for him to do so, since a critic can always 
name a possible source of spuriousness. In fact, this is the 
game being played by the medical profession and the cigarette 
manufacturers, who claim that a proof of causation is lacking. 
It is important to realize that, strictly speaking, no proof of 
causation is ever possible, since there is no way that an in­
vestigator can guarantee that there is no variable producing a 
spurious relationship. This is another way of saying that there 
is no way of deciding that all possible causes have been con­
trolled. As we have seen in Chapter 2, this also applies to 
experimental designs and is a fundamental limitation of all 
scientific research. This must be clearly recognized if unre­
solvable disputes are to be avoided. 

Yet something must be done to convince the reasonable 
skeptic that the investigator has come up with a real cause of 
Y, not simply a correlate. In one sense, the burden of proof 
is on the investigator to explore as many plausible alternatives 
as is feasible, given the limitations imposed by his research 
design. l11e social scientist is well aware of this problem, and 
a careful study will always involve controls on numerous possi­
ble sources of spuriousness. Yet the critic may discover still 
another variable, at which point the burden of proof is on 
him to carrv out a further study, control for this variable, and 
see if the o-riginal relationship can be reduced to zero. If this 
occurs the conclusions have to be revised. l11is factor empha­
sizes the tentative nature of all scientific work and justifies 
the cautious nature of scientific conclusions, a caution which 
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at times seems very exasperating to the student or layman. 
If this kind of three-variable situation could be used as a 

realistic model, life would be relatively simple for the social 
scientist. But unfortunately there will be a number of com­
plications which tend to introduce further ambiguities into 
the situation and which create a need for a much more tech­
nical knowledge of methodology. Let me indicate briefly what 
a few of these complications are in order to illustrate the 
need for highly quantitative research. 

Some Complications 

ALTERNATIVE MODELS 

Even in the three-variable case, there is an alternative model 
or explanation that can account equally well for the same 
empirical data given in the above tables. Instead of causing 
both X and Y, Z may be an intervening causal link behveen 
them. TI1at is, X mav cause Z which in tum causes Y (i.e., 

- ' 
X ----7 Z ----7 Y). Common sense would again suggest that since 
Z stands between X and Y in a causal sequence, it should be 
more highly correlated with both X and Y than X and Y are 
with each other. It can be shown more rigorously that if other 
causal factors have a net or aggregate random effect, then in 
this situation, as well as the previous one, a control for Z will 
wipe out the relationship between X and Y. \Ve thus see that 
there arc several alternative models-involving the same vari­
ables-that explain the facts equally well. In this case, perhaps, 
religious preference affects one's occupation (say, through 
motivational factors), which in turn affects political preference. 
According to this interpretation, religion is an indirect cause 
of political preference, and we would reach a very different 
practical and theoretical conclusion from that implied by the 
first model. 

In general, there will always be more than one explanation 
for each set of data, and it will be necessary to use supple­
mentary information to choose among them. In our example 
we have used only correlations or associations, having said 
nothing at all about temporal sequences. If we knew that re-



Explanation and Theory 72 

ligious factors preceded the choice of occupation, then this 
information could be used to rule out the first (spurious model) 
situation in favor of the second. On the other hand, if re­
spondents changed their religious preferences after selecting 
their occupations, then we might decide in favor of the first 
alternative. That is, if we know time sequences as well as 
correlations, we are in a better position to choose among al­
ternative explanations. This fact has important implications 
for research design, since it implies that, whenever possible, 
we should collect data at more than one point in time. 

ADDITIONAL VARIABLES 

A second kind of complication arises if there are two (or 
~ore) sources of spuriousness, as indicated in the following 
cl1agram: 

x__.--w.___Y 
..___z___-

For example, the relationship between religion and political 
preference may be due to two common causes, occupation 
and region of the country (which is often a surrogate for 
numerous other factors). One section of the country may be 
heavily Protestant and Republican. It would then be necessary 
to control simultaneously for region and occupation. In this 
very simple example, such control could be accomplished by 
setting up a series of tables, one for white-collar workers in 
the South, one for blue-collar workers in the South, one for 
white-collar workers in the Northeast, and so forth. If there 
were five regions and two occupational levels, this would ne­
cessitate ten separate tables, each of which related religion 
to political preference. 

This principle can be readily extended to any number of 
control variables. If there were four separate sources of spuri­
ousness (say occupation, region, sex, and race), then in order 
to hold all of these constant at once there would have to be 
a separate table for each combination of the control factors 
(e.g., one table including only white, Southern, blue-collar 
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males; a second including only white, Southern, blue-collar fe­
males, and so forth). As can easily be imagined, this process 
of controlling becomes cumbersome and difficult for a reader 
to follow. But more important, a point will be reached where 
there arc insufficient numbers of cases in each table. For exam­
ple, with five regions, two races, two sexes, and two occupational 
levels there would have to be forty separate tables. \Vith only 
two hundred cases to begin with, this would mean an average 
of only five cases per table. One very important implication 
is that if one suspects that a large number of controls will be 
needed, he will have to begin with a very large sample. For­
tunately, there are alternative (more complex) ways of con­
trolling for many variables at once, but these also involve 
certain kinds of simplifying assumptions. If reality is complex, 
so must be the analysis! 

CORRELATED INDEPENDENT VARIABLES 

A third kind of complication occurs in situations such as that 
described in the introductory chapter, where a number of 
the variables thought to be causally related to the dependent 
variable are themselves highly intercorrelated. For example, in 
the case of the poverty syndrome of low education, low in­
come, unemployment, broken families, and low aspirations­
all of which might be possible sources of high crime rates­
how can the separate effects of each variable be inferred? 

Recall that the major advantage of experimental designs 
was that several causal factors may be independently manipu­
lated so that their effects are not confounded together. But in 
the real world they are found together. Of course their inter­
correlations will not be perfect. There are some people with 
poor educations having high incomes; some unemployed fathers 
may instill high aspirations in their children. This fact makes 
it possible to separate out their individual effects provided sam­
ples are very large and provided very good measures can be 
obtained for each variable. But it necessitates a much more 
complex kind of statistical analysis. Given the limitations of 
any particular research project, it is often impossible to sepa­
rate the component effects of individual variables with any 
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degree of confidence. In these instances, they must be treated 
as a single "syndrome," or as a cluster of variables that must 
be considered all at once. 

MEASUREMENT ERRORS 

A fourth kind of complication is introduced by the presence 
of measurement errors, which in the social sciences arc often 
quite large. As already implied, the more highly intcrcorrc­
lated the causal variables, the more serious the distortions pro­
duced by measurement errors. In effect, measurement errors 
introduce additional unknowns into the testing situation, and 
where measurement errors are unknown (or undetected), the 
distortions may be very serious. In simple situations one can 
state what kinds of effects particular kinds of measurement 
errors will have. For example, in the first (spurious) causal 
situation we examined, where Z is a common cause of both 
X and Y, it can be shown that if there is random measurement 
error in Z, then the relationship between X and Y will not 
reduce to zero if Z is controlled. In effect, it will he imper­
fectly controlled because of the fact that the investigator will 
not know the true values of Z. 

1l1is problem of evaluating the effects of measurement er­
ror is highly complex, hut the implications arc clear. Really 
definitive studies designed to sort out component causes in 
complex situations cannot be made until measurement prob­
lems have been resolved. 11ms in a very real sense the ad­
vancement of any science depends on the adequacy of its 
measurement procedures. 

INTERACTION EFFECTS 

TI1e possibility of interaction effects of peculiar combinations 
constitutes a fifth kind of complication. As simple first ap­
proximations, the effects of several variables may be taken to 
be additive. 1l1ese additive effects are the "main effects" dis­
cussed in connection with experimental designs. For example, 
if we are trying to explain a person's income, we might begin 
hv adding the effects of education, sex, and race. 111at is, 
tl;ere may he a constant increment, say $2,000, "added" to 
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one's income for being- a male, and another constant for being 
white, over and above the expected amount given one's edu­
cational attainment. \Ve could write income I as a simple 
sum of the effects of education E .. sex S, and race R. Thus 

where we would need to fill in the proper constants in front of 
each variable on the right-hand side. 

But what if there were relatively small differences between 
the incomes of whites and nonwhites at low educational levels 
but rather large ones at the higher levels? Or what if the 
differences between the incomes of white and nonwhite women 
were much less than those for the men? Or what if education 
made a bigger difference for the incomes of men than for 
women? 1l1en this very simple kind of additive model would 
not work, and we would have an example of interaction. \Ve 
could not speak simply of the relationship between education 
and income; we would need to qualify our statement by re­
ferring specifically to the sex and race of the individuals con­
cerned. 

In effect, we might have four different relationships, one 
each for white males, nonwhite males, white females, and 
nonwhite females. 1l1e relationships in this case would be 
much more complex, and our explanations of them would 
also have to be more complex. Hypothetically the relationships 
might look something like those given in Figure 4. Had the 
relationship been a simple additive one, the result could have 
been represented by a series of parallel curves, as indicated in 
Figure 5. When the curves are parallel, there is always a con­
stant difference or increment between any two curves, say 
those for white and nonwhite males. 

RECIPROCAL CAUSATION 

1l1e sixth and final kind of complication arises whenever there 
is reciprocal causation, or two-way influences, among some of 
the variables. In real-life situations we recognize that this 
occurs very frequently, though often with a time lag involved. 
In our poverty example we assume that low levels of educa-



Income 

Income 

Explanation and Theory 76 

-----White males 

~--White females 
___ ......,_ ____ Nonwhite 

males 

-------Nonwhite 

Figure 4 

Figure 5 

females 

_-_ _J 

Education 

____ White 
males 

____ White 
females 

___ Nonwhite 
males 

~--Nonwhite 
females 

tion, occupation, and income of one generation produce low 
motivation and numerous school dropouts in the next gen­
eration, which in tum affect the jobs and income the second 
generation will receive, and so on through successive genera­
tions. It would not be particularly difficult to handle this kind 
of situation analytically, but practically speaking one cannot 
draw neat generational distinctions when aggregate popula­
tions are concerned. Exactly who is in what generation? TI1ere 
will be a continuous distribution of ages, and therefore it is 
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only within individual families that one can speak in terms 
of distinct generations. 

\Vhenever we allow for the possibility of reciprocal cau­
sation, whereby X can affect Y and Y also affect X, we 
encounter a fundamental difficulty that shows up in the math­
ematical equations as a situation where there will be too 
many unknowns, none of which can be estimated from the 
data alone. On the more common-sense level, the difficulty 
boils down to the question of deciding whether X has a bigger 
impact on Y or Y a bigger impact on X-a kind of chicken­
egg problem. 

The resolution to this kind of problem requires complex 
estimation procedures that have been developed by statisticians 
and economists. To oversimplify considerably, there seem to 
be two possible ways to resolve the chicken-egg problem 
created by this kind of situation. The first is to collect what 
are called time-series data, that is, data on the same individ­
uals over a reasonably prolonged period of time. Economists 
are fortunate in that income, cost, and production data are 
available to them on a regular basis. Furthermore, these data 
are reasonably well standardized across industries since many 
items can be compared in terms of dollars (e.g., labor costs 
or sales prices) or easily counted (e.g., number of automobiles 
produced). Time-series data can also be gathered in small-group 
experiments. For example, the observer may take a frequency 
count of aggressive acts every fifteen minutes, or the group 
may be measured during regular weekly meetings. But many 
kinds of data are expensive to collect, and most individuals 
will object to being asked the same questions over and over 
again. Panel studies, in which the same respondent is inter­
viewed perhaps three times, would seem to be about the best 
we can hope for in survey research. 

The second kind of resolution involves finding additional 
causes of the reciprocally related variables that are not them­
selves in any way dependent on these variables. A favorite 
example cited by economists is rainfall. Wheat yields, and 
therefore prices, are clearly dependent on rainfall, but rainfall 
is not dependent on any economic variables. A problem even 
with this example is that as humans gain increasing control 
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over their environment, there will be fewer and fewer of these 
truly independent variables. It may not be too long before 
rainfall becomes dependent on the farmer's behavior. 

Not only must one locate such truly independent variables, 
but he must make certain a priori (usually untestable) as­
sumptions about which of these independent variables cause 
specific dependent variables. He must not allow for the pos­
sibility that every independent variable affects every dependent 
variable directly, or he will be back in the same situation of 
having too many unknowns. l-Ie must introduce these addi­
tional independent variables selectively in order to be in a 
position to resolve the chicken-egg problem. For example, the 
economist assumes that rainfall affects agricultural yields and 
therefore the supply of these goods, but he assumes that it 
does not directly affect customers' tastes or preferences for 
these goods. If this assumption were unrealistic, he would 
have to find some other causal variable to do the job. 

This completes our very brief summary of certain kinds 
of complicating factors that make inferences difficult in non­
experimental research. The impression I wish to convey is 
that the resolution of these complications is not at all simple 
cannot depend on common sense, tricks of the trade, or "in~ 
tuition," and will ultimately require large-scale and expensive 
research. Much has already been learned about the nature of 
the methodological issues involved. That is, we know what 
many of the problems arc and the technical conditions that 
must be met in order to resolve them. But there are many 
practical difficulties standing in our way, and we cannot ex­
pect any dramatic "breakthroughs" of the kinds that have 
occurred in physics or chemistry. 

The Development of 
Systematic Theory 

In view of all this complexity and the literally thousands of 
topics with which the social scientist may deal, how can we 
possibly develop reasonable guidelines for selecting among 
numerous variables and problems? Is there any hope that an 
extremely large number of miscellaneous facts can be inte-
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grated into a small number of rather coherent bundles? So­
cial scientists are well aware of the need for sound theory that 
will integrate research findings, pro\'ide the necessary guide­
lines, and make comparati\·e analyses more simple. But it 
seems fair to say that we are not very far along the road to 
achieving this objective. 

Let me speak primarily in terms of sociology for the re­
mainder of this chapter. T11ere ha\'e been a number of "grand 
theorists," the latest and most prominent of whom is Talcott 
Parsons of Harvard, who have attempted to make major in­
roads into the difficult problem of integrating the field theo­
retically. Researchers have generally found, however, that the 
primary value of these theories has been in providing what 
have been termed "sensitizing concepts" which alert the in­
vestigator to the possible importance of a given set of vari­
ables. For example, we have the concept of "role," which 
sensitizes the sociologist to look for certain regularized patterns 
of behavior that are relatively independent of the particular 
individuals who happen to be occupying the positions and 
performing the role obligations. But the grand theorists have 
provided us with rclati,·cly few specific propositions that are 
sufficiently precise to yield testable hypotheses. 

Robert l'vlerton, one of Parsons' students, was one of the 
first sociologists to make explicit the position-now probably 
endorsed by the o\·crwhelming majority of sociologists-that 
our greatest need is for theories of the "middle range." 2 I 
would interpret this to mean theories that attempt to explain 
particular kinds of phenomena with sufficient clarity and con­
creteness to imply a set of interrelated hypotheses that can 
be applied to several apparently diverse phenomena. \Ve have 
a number of theoretical discussions of large-scale organizations 
and bureaucratic behavior that arc meant to account for pat­
terns in many different kinds of such organizations: business 
firms, labor unions, political parties, prisons, churches, and so 
forth. Yet they are not designed to account for all human 
behavior, international conflict, or societal development. Their 

:! Titis point of view is elaborated in Robert K. 1\'lerton, Social Theory 
and Social Structure (New York: Tite Free Press of Glencoe, 1957, 
re\'. ed.), Chaps. I-3. 
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objectives and limitations are relatively narrow, and their propo­
sitions are reasonably specific. 

One of the greatest needs in sociological theory is for middle­
range theories that can suggest, in very specific ways, how 
findings about particular phenomena can be used to shed light 
on other phenomena. There arc thousands of different forms 
of "deviance," only a few of which are socially defined as 
serious enough to come to the attention of the public-crime, 
suicide, drug addiction, overt rebellion, and so forth. Suppose 
the social scientist studying burglary had to develop a theory 
of burglary completely independently of a theory used to ac­
count for homicide. Given the large number of explanatory 
variables that might be used in each case, this would be an 
extremely wasteful procedure. It would be preferable to have 
a theory that accounted for both burglary and homicide and 
that also explained suicide as well. In fact, it would be de­
sirable to have an explanation for all forms of deviance. 

But while such a general theory might be desirable, it may 
not be realistic to suppose that it would at the same time be 
adequate for explaining all forms of deviance, just as a theo­
retical explanation for "disease" would be of little value to the 
practicing physician. One runs the risk that an extremely gen­
eral explanation, if in fact "true," will be so vague or abstract 
that it will not make any really specific predictions capable of 
being tested by empirical research. For example, one might 
explain all deviance in terms of parental rejection or "strains" 
that have been produced in the individual. But such theories 
rarely specify the mechanisms producing one form of deviance 
rather than another, nor do they account for varying degrees 
of deviance. What they do accomplish is a sensitizing func­
tion. They may suggest that the investigator look for strains 
or parental rejection as a first step in his analysis. 

Many such very general explanations have a good deal of 
popular appeal because of their simplicity and programmatic 
nature. All we need to do to prevent deviance is to reduce 
the strains and get parents to behave better! And being vague, 
these theories can be used to account ex post facto for almost 
any form of deviance that may occur. They may be modified, 
elaborated, and made seemingly more technical as the occa-
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sian demands. But their predictive power may be very weak. 
The problem is therefore that of making them more specific 
by spelling out very explicitly what they imply under carefully 
defined conditions. In effect, this will produce a number of 
"subtheories" of the middle range. 

'llms in any science there is a strain between the need for 
relatively simple general explanations on the one hand and 
more specific theories of a narrower range of applicability on 
the other. There will also be differences of opinion regarding 
priorities as to how these should be developed. Perhaps most 
social scientists would agree that both are needed and that 
each supports the other, but there will be much less consensus 
regarding how much time and energy should be devoted to 
each. In sociology much more energy is presently being de­
voted to the more specific formulations, leaving a considerable 
distance between our most general theories and the actual 
research being conducted in the field. 

\Vhy not dispense with theories and simply get down to 
earth? \Vhy not select some concrete problem, such as urban 
slum life or the Viet Nam war, and design studies to shed light 
on these problems? In short, why not deal primarily with our 
important social problems as they arise? This is certainly an 
important kind of criticism of current social science research, 
and it must be answered. One answer can be given in terms 
of knowledge for its own sake. The scientist is not concerned 
with how his theories and findings are to be applied. He is 
basically an intellectual whose curiosity has been aroused, and 
our aesthetic appreciation of his work ought to be sufficient 
justification in and of itself. 

\Vhile I think there is much to be said for this position, 
I do not believe that it would appeal to most students or lay­
men nor even to many scientists themselves. We have seen 
too many examples of scientists producing weapons of de­
struction, and of, in effect, selling themselves to the highest 
bidder, to give credence to the naive assumption that, in the 
long run, scientific advances will necessarily work toward the 
benefit of mankind. Social scientists, in particular, are sensi­
tive to this kind of problem. They see billions being spent on 
rocket research while people are starving and discrimination 
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is producing serious social problems. Yet most social scientists 
seem to believe that basic or nonapplied research is absolutely 
essential, even where the ultimate objective is to shed light 
on practical problems of the day. Why should this be the case? 

The difficulty with purely applied research and attention to 
current practical problems is that the problems change much 
more rapidly than our ability to study them. By the time we 
had conducted a thorough study of one phenomenon, it might 
have given way to another. In fact, activists argue that "re­
search" is often used as an excuse for doing nothing. What they 
seem to mean is that it will take so long to conduct the re­
search that the problem will have either disappeared or been 
obscured or forgotten. 1l1is is sometimes true and must be 
freely admitted. Even if the phenomenon has not changed 
completely, many of the specifics may change with sufficient 
rapidity that by the time the research report has been made 
available the findings will no longer accurately describe the 
true state of affairs. For example, the study may report that 
53 per cent of whites favor school integration, but a series of 
riots that have intervened between the time of the interviews 
and the time of the report may have shifted the true per­
centage downward to 20 per cent. An a~tio~ policy based on 
this dated finding might fail because of 1ts maccuracy: . 

Scientific theories cannot consist of such dated relahonslups, 
except as admissions of one's ignorance of the. true causal 

· A · 1 erelv descnbed the po-mechamsms. stronom1cal laws t 1at m ; 
sitions of specific bodies, say the planets ?~ the solar system, 
would not be very useful unless these positions were repeated 
with a high degree of regularity. Astronomers are fortunate 
that such a high degree of regularity does in fact occur, though 
for many phenomena they study (such as the movement of 
distant stars) the movement is so imperceptible, relative to 
the times between observations, that other kinds of laws 
would be necessary to predict their long-run behavior. The 
fact that such extreme regularities do not occur in the social 
realm has led many observers to the pessimistic conclusion 
that the scientific study of human beings is impossible. 

'!be most useful scientific laws, then, are those that do not 
refer directly to concrete events (e.g., the position of Venus 
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at 8:05 P.r-.r., July 1, 1970) but are instead phrased more gen­
erally in the fom1 of "if-then" statements. If a body is moving 
with a particular velocity and momentum in a specified gravi­
ta tiona I field, then its position can be expected to change ac­
cording to some specified law. If one then wants to refer to 
a particular historical e\·ent, such as the position of Venus on 
a given clay, this general law can be applied to the concrete 
case. In addition to the law itself, however, it will be necessary 
to supply some concrete facts about the mass and present 
velocity of Venus and its present position in relation to the 
sun and other planets. It will also be necessary to make certain 
simplifying assumptions about the lack of disturbances from 
outside factors (e.g., nearby stars). 

This example illustrates the important point that a pre­
cisely fommlated general law, plus some assumptions about 
neglected factors, plus a set of facts that are peculiar to some 
particular phenomenon, may actually be used to forecast what 
will happen. In the absence of the law, a less satisfactory fore­
cast may be made by merely extrapolating past and present 
behavior into the future. This latter kind of forecast may in 
fact be a very good one, provided there are no important 
changes in any of the variables. One might take the number 
of urban riots in the summers of 1965, 1966, and 1967 and 
obtain an estimate five years into the future under the assump­
tion that, whatever the causes of the riots, they will continue 
to operate as they have before. TI1is, of course, gives us no 
insights as to how the number of riots may be reduced or 
how the fundamental causes may be discerned and manipu­
Ia ted. 

One of the most serious and difficult problems confronting 
the social scientist is that of developing reasonably general 
laws of social behavior that are not so restricted as to time 
and place that they can be applied only under very limited 
circumstances. The more restrictive the law, the less likely 
that it will remain appropriate for use in practical situations, 
which means that its implications cannot be continually tested. 
Even if a general theory of "hippie" behavior could be con­
structed and tested, and even if it predicted hippie behavior 
extremely well, its usefulness would disappear with the last 
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hippie colony. Perhaps a variation of the hippie theme might 
later appear, in which case the theory might again be applied 
with minor modifications, but clearly a theory restricted to 
this single kind of deviant behavior will be useful only to the 
extent that the phenomenon continues to persist. TI1e theory 
would be much more useful if it could be generalized to 
include, let us say, all forms of "escapist" deviance. But such 
a more general formulation waul~ ~ndoubtedly be less spe­
cific regarding details, and its predictions would be much less 

precise. . . . 
Thus we have a peculiar kmd of dilemma m many of the 

social sciences owing to the fact that the phen~mena we study 
are often not as persistent and regular-relative to the time 
it takes to study them-as in some of the physical sciences. 
Yet many social phenomena a~pear ~0 be all too persistent: 
wars, prejudice and discriminat102, cnme, a.n~ many kinds of 
interpersonal conflict. Many less problematic phenomena arc 
also persistent: the fom1ation of friendship cliques, authority 
relationships within bureaucratic organizations, socialization pat­
terns within the family, and the like. It would seem possible 
to develop reasonably specific theories of these phenomena, 
even in the absence of highly general laws that arc relatively 
timeless. But in the case of the more fleeting phenomena, we 
may have to rely on much more general theories with less 
specific predictive value. 

If reasonably general laws of human behavior are to be 
found, they will undoubtedly have to be fairly complex if 
they are to be applied to a wide range of specific phenomena. 
For example, simple statements of the form, "the greater the 
X, the greater the Y," will have to be modified by spelling 
out the conditions under which they can be applied. A good 
deal of attention must also be given to the question of ex­
actly what is to be included as an X or a Y. 

Let me illustrate in terms of dominance-subordinance re­
lationships. It would certainly be useful if we could explain 
many different forms of dominance relationships in terms of 
a single theory of power. For example, what is there in com­
mon in the parent-child, white-black, citizen-criminal, and 
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large nation-small nation relationships? Can we spell out the 
conditions under which increasing punishment by the domi­
nant party will lead to increased resistance by the subordinate 
party, as contrasted with the conditions under which the sub­
ordinate party will yield? If a really adequate theory existed, 
then it would be possible to apply it to some new power 
relationship not yet systematically studied (e.g., power rela­
tionships between college administrations and student rebels). 

But as the theory is made more general, the concepts or 
variables in that theory become much more abstract and dif­
ficult to measure. It may not be too difficult to spell out a 
set of conditions that affect relationships between whites and 
blacks in the United States in the 1960's, but can our concep­
tualization of these conditions be broadened so that they have 
something in common with the conditions that affect relation­
ships among nations or between husbands and wives? Are 
there any general methodological principles that can be applied 
so as to provide useful guidelines for this generalization process? 
Philosophers of science have given a good deal of thought to 
this kind of question on a very abstract level, but there seem 
to be very few really useful guidelines that the practicing social 
scientist can use in constructing specific theories and then 
moving in some systematic way to explanations of a more 
general nature. 

One of the reasons for the difficulty here is that there are 
fundamental problems of measurement involved. Can one 
measure prejudice toward blacks, women, or Communists in 
such a way that it is reasonable to conclude that they are 
all tapping the same kind of general attitude? Can the term 
"punishment" be conceptualized and measured so that it ap­
plies to nations punishing each other as well as to parents 
punishing children? We shall consider such measurement prob­
lems in the next chapter, where we shall see that the pro­
cesses of measurement and theory construction are intimately 
interrelated. 
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Measurement 



\Vhy is measurement of crucial importance to the development 
of the social sciences? In part, the answers have already been 
implied in the previous discussion, but it is now necessary to be 
much more specific. Critics of the quantitative approach to 
social research have often claimed that social scientists are 
merely obsessed by the need to be "scientific" and to win re­
spect among academics as being hard-nosed and objective rather 
than speculative and highly subjective. \:Vhen I first became 
interested in sociology as a professional career, this was exactly 
my own reaction. It seemed to me that social scientists were 
spending too much time talking about the necessity of being 
scientific and of improving their measurements but that in fact 
they were doing very little about it. I have now come to sec, 
however, that problems of measurement are much more com­
plex than I originally realized. In this chapter I shall try to 
indicate what some of these basic complexities seem to be and 
how social scientists are attempting to resolve them. 

87 
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One reason why accurate measurement is necessary has been 
suggested in the previous chapter. If the supposed causes of a 
phenomenon such as delinquency or discrimination arc highly 
intercorrelated, it becomes technically impossible to separate 
out their component effects without accurate measures. In gen­
eral, the more highly interrelated they are, the more accurate 
our measures of each must be. But even where we have correctly 
identified and isolated one or two important variables, accurate 
measurement may be necessary in order to refine the analysis 
beyond the common-sense level. For example, we commonly 
hear the assertion that the more nonwhites there are in an area, 
the greater the discrimination. But does this imply a straight­
line or linear relationship between a particular kind of discrimi­
nation and minority percentage? Or is a curvilinear relationship 
more appropriate? If so, then exactly what kind of a curve will 
work best? Obviouslv the better our measurement of both vari­
ables, the more precise we can be about exact forms of relation­
ships. Perhaps the curves will vary with respect to form 
according to the type of community or presence of other 
minorities. If so, precise measurement will enable the investiga­
tor to learn more about the conditions affecting the relationship. 

To these important reasons why measurement needs to be 
improved, we can add at least one more. Measurement con­
siderations often enable us to clarify our theoretical thinking 
and to suggest new variables that should be considered. It is 
often thought, prior to actual attempts at measurement, that we 
really understand the nature of a phenomenon because we have 
experienced it directly. For instance, it might be assumed that 
everyone has a basic understanding of what "prejudice" is. But 
as soon as someone begins to measure it, the claim will inevitably 
arise that true prejudice cannot "really" be measured by any 
paper-and-pencil test. Its "true essence" cannot be captured. 
If the hypothetical critic is questioned as to exactly what this 
"true essence" is, however, he will usually find it almost impos­
sible to convey exactly what he means. He may construct his 
own paper-and-pencil test, in which case an argument is likely 
to occur as to which test is the "best" measure of prejudice, the 
essence of which is thought to be understood. 
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1l1is is how science must proceed. \Vhen one attempts to 
spell out the specific procedures to be used in the measurement 
process (e.g., the specific questions he will ask), it may be dis­
covered that different persons had basically different conceptions 
as to what a notion such as "prejudice" is meant to convey. As 
data are actually collected, it may also be found that responses 
to the questions do not hang together as had originally been 
expected. For example whites who tend to use unfavorable 
stereotypes of blacks (e.g., dirty, lazy, or aggressive) may not 
necessarily be the ones who would prefer to avoid them. In 
effect, the data may lead one to infer several distinct dimensions 
of prejudice that are not very highly intercorrelated. This in 
turn means that prejudice should not be studied as though it 
were a single variable. There may be different kinds of prejudice 
that have very different implications for theories of discrimina­
tion. In fact, this turns out to be the case. The important gen­
eral point is that careful attention to measurement may force a 
clarification of one's basic concepts and theories. 

The Indirectness of 
Measurement 

Perhaps the most frequently encountered objection to efforts at 
precise measurement in the social sciences resolves down to the 
argument that such measurement is often highly indirect. As we 
shall see, all measurement is to some degree indirect, even 
in physics, the most precise science with which the social sci­
ences can be compared. But while social scientists can readily 
point to this fact and argue by analogy that their problems are 
basically no different from those of physical scientists, it seems 
only realistic to admit that the difficulty is an important one. In 
order to illustrate its generality, while at the same time indi­
cating some special difficulties facing the social scientist, I shall 
begin by briefly considering a simple kind of measurement prob­
lem in physics. 

Even on the intuitive level, we have learned to think of the 
"mass" of a body in terms of some kind of postulated property 
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involving a quantity of matter. Yet the measurement of mass is 
not as direct as we sometimes suppose. Basically, the measure­
ment of such quantities as mass (or length, or time) involves 
obtaining pointer readings under standardized conditions and 
then inferring a body's mass on the basis of such pointer read­
ings. We may construct a causal interpretation of the measure­
ment process, in this case, somewhat as follows. The actual 
pointer reading one obtains from the scale is detem1ined by a 
number of factors, only one of which is the presumed mass of 
the body. If a spring scale is being used, the pointer reading is 
determined by (a) the mass of the body, (b) the gravitational 
force of the earth, (c) properties of the scale itself (e.g., proper­
ties of the metal spring), (d) properties of the scientist who 
reads the scale, and (e) numerous miscellaneous factors, no one 
of which has any major significance. 

How, then, do we infer "mass" from the pointer reading? In 
effect, we do so by making more or less realistic assumptions 
about the other variables that possibly affect the readings. 
Sometimes these assumptions can be made on the basis of theory 
or well established "fact." In this example the gravitational 
force of the earth is assumed to be known, and adjustments can 
be made for any departures from sea level. \Ve recognize a cer­
tain circularity in this kind of theoretical argument, since some­
where some theoretical assumptions must have been made in 
order to find a starting point. This illustrates the general ob­
servation that the existence of an adequate theory may aiel in 
the measurement process. Here it might reasonably be assumed 
that the effects of the earth's gravitational pull are constant 
from one replication to the next, so that any differences in 
pointer readings could not be attributed to this particular factor. 

Properties of the scale itself, such as the quality of the metal 
spring, might also account for the pointer readings. It is usually 
assumed that the measuring instrument possesses certain con­
stant properties and that it has been well calibrated by compar­
ing the pointer readings using this particular weighing scale 
with those using other standardized scales. Again, there is a 
certain circularity in the argument. How docs one know that the 
properties of the standard scale are really constant? Perhaps all 
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such scales have changing properties known only to a mysterious 
demon who manipulates these properties so that they all change 
in the same way. \Ve simply make the rather plausible assump­
tion that this is not the case and that the properties of the 
measuring instmment can be taken as constant over the period 
of observation. Thus we must not only make theoretical assump­
tions, but we must also make assumptions about our measuring 
instruments. 

There are also the varying properties of the observer himself 
and of countless minor disturbances. Recognizing, for example, 
that any human observer's judgment regarding the coincidence 
of a pointer with a given line will depend on the condition of 
his eyes and numerous psychological factors, the physicist relies 
on mechanical or electronic substitutes in so far as possible. As 
a final caution, he insists on repeated measurements or replica­
tion in order to cancel out the effects of random disturbances. 
Ultimately, then, he can only make probability statements that 
in effect depend upon the assumption that disturbances are 
operating in accord with known laws of probability. If they are 
in fact operating in some unknown systematic manner, he may 
obtain biased measures, and any inferences based on these 
measures may be faulty. 

Exactly the same principles apply to measurement in the 
social sciences, but it is unfortunately much more difficult to 
make realistic assumptions about disturbances. This is due to a 
combination of reasons. First, we lack the well grounded theories 
that might be used to specify other forces (e.g., gravity) that 
might be operative. Second, we cannot be so easily assured that 
our measuring instruments are well calibrated against an objec­
tive standard or that they possess constant properties. This 
means that if we get different results from one replication to the 
next, it will be difficult to separate out real changes from those 
resulting from the measurement process itself. Finally, there are 
a number of practical reasons why repeated measurements are 
both more difficult and less useful in the case of human subjects. 

TI1erefore, while we may legitimately claim that the basic 
problems of measurement are similar from one science to the 
next, this very simple kind of assertion can mask a number of 



~easurernent 92 

very real difficulties that the social scientist must face because of 
the fact that all measurement is necessarily indirect. ''Indirect­
ness" is a matter of degree, and in general the more indirect the 
measurement the larger the number of untested assumptions 
that must be strung together in order to make valid tests of 
one's theory. 

In order to make this rather general point much more spe­
cific, I shall turn next to the very intriguing problem of attitude 
measurement. Are there any reasonably rigorous ways of infer­
ring what is going on inside a person's head by examining the 
patterning of his responses to paper-and-pencil tests? How and 
why is this problem more complex than that of inferring the 
properties of a body (e.g., its mass) on the basis of its bcha vi or 
when placed on a scale? Arc human beings so variable, or so 
whimsical, that the task is virtually hopeless? Arc there ways of 
obtaining repeated measures without at the same time changing 
the person being studied? 

Attitude Measurement 1 

Suppose an investigator wishes to test the hypothesis that the 
greater a person's political conservatism, the greater his preju­
dice toward minorities. It will obviously be necessary to mea­
sure both prejudice and political conservatism, neither of which 
may have been very clearly defined. Even if rather specific 
definitions have been given to both concepts, it will still be 
~ecessary to come to grips with a number of important problems 
m the process of actually constructing a set of questions de­
signed to measure each variable. 

One basic decision that must be made concerns the level of 
generality on which the hypothesis is to be tested. Is the concern 

1 There is an extensive literature on attitude measurement much of 
which is fairly technical. A good place to begin is with g~neral texts 
on research m~thods. See especially Sclltiz et al., Research Methods 
in Social Relations (New York: Holt, Rinehart & Winston, 1959) and 
William J. Goode and Paul K. Hatt, ~ethods in Social Research 
(New York: McGraw-Hill Book Co., 1952). 
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with prejudice toward all minorities or just toward blacks? What 
kinds of areas of political conservatism are to be tapped? Eco­
nomic conservatism? Conservatism with respect to civil liberties? 
International relations? And how specific should the items be? 
Should they refer to a particular bill presently before the Con­
gress? To school desegregation? To the role of the United States 
in VietNam? 

The basic dilemma in this connection is that, on the one 
hand, specific questions are often necessary in order to make the 
items relevant to the respondent. He may have definite ideas 
regarding our role in Viet Nam or school integration, yet he 
may respond in the socially approved manner to some general 
question about the abstract rights of minorities or the right of 
individuals to a fair trial. On the other hand, if questions are 
made too specific, they immediately become dated and of very 
little general interest. If someone wished to replicate the study 
five years later, both Viet Nam and school desegregation might 
have become dead issues. Nor could the study be replicated in 
other countries with any expectation that the same kinds of 
variables were being tapped. Naturally a Frenchman might dis­
approve of the intervention of the United States in Viet Nam 
while similarly endorsing integration in the United States, but 
this might tell us very little about his general level of prejudice 
or his political conservatism. One would have to find a different 
set of items more relevant to French affairs. 

Thus the objective of finding measurement instruments that 
are sensitive enough to distinguish among different levels of a 
variable, such as prejudice, may require the use of highly specific 
items. But this conflicts with the aim of developing measures 
that are sufficiently general to be applied to a wide variety of 
contexts and over a reasonable period of time. Even in the case 
of very general questions, the possibility exists that they will 
have different meanings to various persons. A skeptic can always 
claim that they may be tapping a different underlying motive or 
attitude in different contexts. One answer to such a skeptic is 
to disclaim any intention of inferring anything beyond the ac­
tual responses to the questions. That is, one may say that he is 
not really interested in the underlying attitudes but merely in 



Measurement 94 

th · 1· set of e responses themselves. But why select a particu ,u . 
h · ·,1 t ha\c per aps ten questions out of literally thousands that 1111g 1 . 

1 
, 

be k d 11 · · . obVIOUS ) en as e ? liS kind of answer to the skeptic IS 
unsatisfactory. 

A 1c con-second kind of decision that must always be mac 
cems the degree to which the purposes of the measurcme~t 
should be disguised. How do we know that the respondents will 
tell us how they really feel and think? Perhaps they will me.rcly 
tell us what they think we want to hear or what they consicl~r 
to be the socially approved answer. There seem to he two basic 
ways to resolve this kind of difficulty. T11C first is to make no 
effort to disguise the fact that the questions arc designed to g.et 
at prejudice, conservatism, or some other controversial topic, 
but to assure the respondent that it is to his advantage to be 
perfectly candid. If this approach is used, the interviewer must 
go to great lengths to achieve good rapport with the respondent 
~nd to assure him that he will remain anonymous and that ~]~ere 
IS no possible way that his answers can hurt him. In aclchtwn, 
an appe~l can be made that the respondent is representing other 
people hke him (which is true) and that the invcstiga tor needs 
to know what he really thinks. As previously noted, once such 
rapport and trust have been established most respondents are 
willing to talk freely about very controv~rsial subjects, and it is 
then assumed that no systematic biases have been introduced. 
!n a few i~stances it is possible to build in cross-checks by ask­
mg essentially the same question in several different ways,. but 
a clever respondent could fool the investigator if he so desucd. 
The essential objective of course is to make him realize that 
there is no reason why 'he should 'need to do this. 

But perhaps the respondent is only fooling himself! 11le 
above str t · · I · 

. . a egy presupposes that the respondent IS a ratwna m-
divJdual who is conscious of his true attitudes and who also has 
a ~ather definite opinion about most of the questions that are 
bemg asked. What if these assumptions are false? Or what if the 
respondent recognizes his prejudice but guards it carefully 
against all intruders, even the most friendly and reassuring in­
terviewer? Or what if the subject is so controversial that very 
few respondents can be expected to cooperate? A second general 
strategy can then be used. This second approach depends on 
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the assumption that if the true purpose of the study can be 
carefully disguised, the respondent's underlying motives and 
attitudes can be inferred by the skillful analysis of his responses 
to very vague stimuli that elicit open-ended answers. For exam­
ple, he may be shown a set of pictures, some of which involve 
both blacks and whites, and may be asked to tell a story about 
each of them. His prejudice is then inferred by a study of the 
stories he writes. Or his conservatism might be inferred from 
his responses to a set of items, none of which directly refers to 
politics, economics, or international relations, but perhaps to 
hypothetical relations with parents, children, religious authori­
ties, and so forth. 

The difficulty with these "projective" techniques, as they 
arc called, is that the measurement becomes much more indirect 
and open to various interpretations. In short, the biases of the 
investigator may very well intrude. One person reading the 
stories of the respondent may "see" a large amount of disguised 
hostility toward minorities, whereas a second reader may not. 
In effect, the interpretations of the stories may tell more about 
the reader-investigator than they do about the respondents! In 
order to avoid this difficulty, social scientists who usc such pro­
jective techniques have developed rather elaborate and stan­
dardized ways of scoring the stories or other kinds of responses. 
Only well trained scorers seem capable of reaching a high de­
gree of agreement on how to score each respondent, and there 
is always the nagging question as to how much disagreement 
there would be among scorers trained in very different settings. 

Again, the skeptic can always claim that the "true essence" 
of the attitude in question is not being tapped or that, in spite 
of all of the efforts to disguise the purpose, the respondents were 
actually covering up their true sentiments. As we have seen 
throughout the previous chapters, there are many places where 
an unreasonable skeptic may fault any study, no matter how 
carefully designed it has been. 'Il1is is especially the case where 
one is concerned with the measurement of attitudes. Our task 
is therefore that of convincing the reasonable skeptic that a large 
number of precautions have been taken and that others might 
have been taken had it not been for limitations of time, money, 
or existing knowledge. 



ONALITY INFERRING DIMENSI 

F th · ·k f s on one or e remamder of this section I would 11 ·e to ocu. f 
of the most challenging problems confronting the studen~ 0 

tt .t d 1 1 . uestwns a 1 u e measurement. How docs one tell whet 1er t lC q · . 
b · d . al differ-emg use are tapping a single basic attitude or sever 1 
ent ones at the same time? Put another way, arc there severa 
different dimensions being tapped, or is it realistic to assume 
that individuals can be ranked along a single continuum f~om 
h. h at1ve? Ig to low, favorable to unfavorable, or liberal to conserv, · 

1 believe it has been historically true that in most cases 
where investigators have studied what they thought to be a 
s· I d' f 1) they mg e Imension (say, prejudice or political conserva 1_sn 
have later inferred that two or more distinct dimenswns were 
involved. This kind of discovery may result in considerable re­
finement over common sense. For example, it has been found 
that political conservatism seems to have at least two very 
distinct dimensions. Persons who are liberal with respect _to 
econ~mic issues (e.g., favorableness toward unions or soc~al 
secunt~) may or may not be liberal with respect to civil IibertlCs 
~~d mi~?rity rights. Therefore the simple disti~ction_ between 
hbe~ls and "conservatives" may be highly m1slcadmg, both 

practically and theoretically. . 

. Th~ use of simple scoring procedures may actually ma~e It 
Impossible to study the possibility that a given set of questions 
may be tapping more than one attitude dimension. In effect, 
they rna~ force an ordering on the data, so that individuals are 
automatically ranked from high to low regardless of how the 
pattems of responses come out. This can be i11ustrated in terms 
of a very common kind of attitude scale constructed by merely 
adding the scores for each separate question. 

_Suppose the respondent has been given a set of items to 
which he is asked to indicate whether he "strongly agrees," 
"agrees," is neutral or has no opinion, "disagrees," or "strongly 
disagrees." Scores may then be assigned to his responses by 
some arbitrary system (say, scoring the above responses as 5, 4, 
3, 2, and 1 respectively). This is done for each of the questions 
and a total score obtained. Some of the questions will be worded 

96 
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oppositely, so that an "agree" answer indicates high prejudice 
on one item, whereas a "disagree" indicates high prejudice on 
the next item, but this can easily be handled by reversing the 
scores on (say) the second item. 

For example, two statements might be: 

I. Blacks and whites should attend separate schools. 
2. Blacks should be given exactly the same political rights 

as whites. 

Scores might be constructed so that high scores indicate high 
prejudice. In the above example a person who "strongly agrees" 
with the first statement and "disagrees" with the second might 
receive a score of 5 on the first question and 4 on the second; 
someone who ''disagrees" with the first and who is neutral on 
the second would receive scores of 2 and 3 on the respective 
items. 

It can readily be seen that, since everyone will receive some 
numerical total score, a simple adding of the scores will result 
in the automatic ranking of all individuals regardless of what 
items happened to be used. In fact, one could readily construct 
a nonsense ''scale" consisting, let us say, of ten disconnected 
questions. In such a case, most people's scores would come out 
somewhere near the middle of the possible range, but just by 
chance some might receive scores near the maximum or mini­
mum. They could then be ranked along the "dimension" con­
cerned. It is in this sense that we can say that the method 
forces an ordering on the data. If the items in fact all tap a 
single attitudinal dimension, then all is well. But if they do not, 
then the result is likely to be a nonsense conclusion, if it could 
be recognized as such, or-much worse-a misleading conclu­
sion. 

FACTOR ANALYSIS 

One rather obvious way around this particular difficulty is to 
study the individual questions to see whether they hang to­
gether properly. Presumably, if they are all tapping the same 
thing, say prejudice, then the items ought to be correlated with 



Measurement 98 

each other. That is, if a person answers in a prejudiced manner 
to one question, he is relatively more likely to answer in a 
prejudiced way to the other questions. Obviously, we do not 
expect perfect relationships, since each question will have its 
idiosyncratic aspects for any given individual. One person who 
is generally very prejudiced may have had several pleasant con­
tacts with Negroes in athletics and may not object to integrated 
sports. A second may have strong opinions about minority 
political rights because his father stressed this position. Because 
of the fact that each individual question has its idiosyncratic 
aspects, which can be thought of as producing random measure­
ment error, it is usually desirable to use at least five or six items. 
In effect, this is one of the social scientist's forms of replication. 
In studying how well the questions hang together, the social 
scientist is essentially trying to decide the degree to which his 
replications all involve measures of the same thing. 

In general, the less directly related the questions are to the 
specific attitude being studied, the less highly correlated we 
would expect them to be with each other and th_e ~ore oppor­
tunity arises for random noise to operate. But this IS not neces­
sarily the case, since a number of items might be tapping some 
other attitudinal dimension not explicitly taken into considera­
tion. It therefore becomes necessary to study the patterns of 
intercorrelations among items, as well as their absolute magni­
tudes. But as soon as we admit this kind of difficulty, simple 
common-sense rules of thumb cannot be used. Let us consider 
a specific example in order to illustrate the point. 

Suppose an investigator measures political cons~rvatism by 
using twelve questions, four of which ta~ CC(\\\bHH~ . . , 

. c. ,_ , . "· . .:>. ,:-. . eonserva-
~.: ... .,."",. ~~'-'" ..... ~~'- -...--:\.\:.\.'-. ':.'N\\ lli)CftJ('< 'II I f . I . 

• • 11 ' u our wrl· 1 mtcrnat' 1 reJatwns. Suppose also tlrlt . I' , Iona 
• I 1 ' 111 rea 1!v f."l''ll 11f ll1c's • tl · · · 1· lllCIISI(lliS f ' ' ' . J I \. .l' \\Cl' (.\-• , 0 UliiSC[V'J [11 I 

Otll ''f I tl I ·' 
11 arc Colllplctely unrelated to each 

" · II o 1cr words 'f k . . 
. . ' 1 we new that a person IS economically 

c~nser:abve, this wo~ld tell us absolutely nothing about either 
his at~Itude~ concemmg civil liberties or those dealing with in­
ternatiOnal Issues. 

In this case pe~ple who are economically conservative arc 
no more (or less) likely to be liberal with respect to civil liber-
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Figure 6 

ties than are those who are liberal on economic issues. This 
situation could be diagramed as in Figure 6, in which the three 
distinct dimensions of political conservatism have been desig­
nated as Fh F2, and F:~, and where the items have been desig­
nated as I~, 1:!, .. . , I12·l11e underlying attitudinal dimensions 
represented by the F's are referred to as "factors" and the re­
sponses to the twelve questions as "indicators" of these factors 
(hence the designations F and I). 

In the diagram of Figure 6, items l-4 are indicators of F1, 
which we are taking to be economic conservatism; items 5-8 are 
indicators of F 2 (civil liberties); and items 9-12 are indicators 
of F 3 (in tema tional relations). l11e lack of arrows connecting 
the F's represents the fact that we are for the time being as­
suming that these factors are completely uncorrelated. The 
basic assumption behind this kind of model is that the underly­
ing attitudes or mental states actually cause the individual to 
respond in given ways to the items 1-12. Of course there will 
be other factors that also affect each response, but we assume 
that whatever these may be, they do not affect the patterning 
of responses. Put another way, we may conceive of the re­
sponses to each question as having been caused by one of the 
three factors, plus a number of variables that are uniquely re­
lated to that single item. 

If these assumptions were in fact correct, we would antici­
pate that items l-4 would be intercorrelated with each other 
due to the common influence of F1• In terms of the discussion 
of the previous chapter, we would say that they would be 
spuriously related due to their common cause (here, economic 
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conservatism). If F 1 could be directly measured and controlled, 
the intercorrelations among these four items should reduce to 
zero, since their remaining causes would have nothing in com­
mon. The same should apply to the item sets 5-8 and 9-12. 

But if we were to examine the relationships between item 
sets, we would expect to find all in tercorrela tions to be a pproxi­
mately zero. That is, item I should not be related to items 5-
12, and so forth. Knowing how a person responded to a question 
dealing with economic policy (say, endorsement of social se­
curity) should not help us whatsoever in predicting how he will 
respond to any of the civil liberties or international relations 
questions. Thus in this very simple kind of situation we would 
expect to find three sets of four indicators each, with correla­
tions within sets being reasonably high but with very low cor­
relations between sets. If such simple results were actually 
found, we might infer that the twelve questions were tapping 
three unrelated factors, and by looking carefully at the wording 
of the questions in each set, we might infer the underlying 
factors. 

Unfortunately, we seldom get such simple and clear-cut 
results. It is much more likely that some interrelationships 
among items will be strong, others will be moderate, and still 
others approximately zero. Thus we will require adequate mea­
sures of the strength of these interrelationships plus a much 
more rigorous procedure for inferring the underlying factors. 
Such measures and procedures exist, but the subject is far too 
technical to be discussed in the present context. 1-Im•.:cver, it is 
~ossible to indicate two kinds of complications that may arise 
111 order to suggest the kinds of approaches that can be used. 

One of these possibilities is diagramed in Figure 7 and the 
second in Figure 8. Obviously the two kinds of situations can 
be combined, and it is possible that there will be many more 
than three factors operative. In Figure 7 the three factors are 
themselves interrelated, as indicated by the curved arrows con­
necting them. For example, we would ordinarily predict that 
people who are economic liberals are also liberal with respect to 
civil liberties and international relations. If so, then we would 
expect to find correlations among all pairs of questions, although 
in most cases the correlations within any given set should be 
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Figure 7 

stronger than those between sets. That is, item 1 should be 
more highly related (or predictive) to items 2-4 than to the 
remaining items. If this kind of pattern prevails consistently, 
then \VC might infer that the model of Figure 7 is the correct 
one. 

Figure 8 

But it is also possible that a single item will tap more than 
one factor, as i11ustratcd in Figure 8. A question may be double­
barreled, tapping both civil liberties and international relations 
(e.g., "All members of the Communist Party should be either 
jailed or exported"). Suppose that item 4 tapped both F1 and 
F:!. Then this particular item should be correlated with sets 
l-3 and 5-8, though perhaps it might be less highly related to 
any of them than would be expected if it clearly belonged to 
one set or the other. 

In more complex examples such as these, a simple inspection 
of the correlations among items wi11 not be sufficient to enable 
one to infer the underlying factors. What is needed are quan­
titative techniques that make it possible to estimate the degree 
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to which each item is measuring each factor, as well as the 
number of such factors and their interrelationships. It turns out 
that although such techniques exist and have been well studied 
under the label of "factor analysis," there are in effect too many 
unknowns in the theoretical system to give unique estimates of 
the factors without further assumptions. It again becomes nec­
essary to supplement the empirical analysis with theoretical 
assumptions, many of which will be inherently untestablc and 
some of which will be more plausible than others. Once more, 
the hypercritical skeptic can always question these assumptions. 
The careful social scientist will always caution his reader that 
these assumptions are being made, so that the more reasonable 
skeptic can make constructive suggestions for improving the 
research. 

GUTTMAN SCALING 

Before leaving the subject of attitude measurement, let us con­
sider one other kind of procedure for inferring dimensionality 
that is particularly useful where the objective is to reduce the 
number of items to a relatively small number that tap a single 
dimension. This procedure is referred to as Guttman Scaling 
and is based on a very simple principle and definition of a cu­
mulative (ordinal) scale. The basic idea is that if individuals 
can be properly ranked along a single continuum or dimension, 
then if A is greater than B, he should possess all of the attributes 
of B plus at least one more. In terms of attitudinal questions, if 
A is more conservative than B, then he should endorse all of 
the conservative items that B has endorsed plus at least one 
more. 

This principle can be illustrated in terms of an arithmetic 
test consisting of items that get more and more difficult. Sup­
pose there are five such items. Presumably a person who misses 
only one question should solve the first four easier questions and 
miss the last. Someone who misses two questions should solve 
the first three correctly and miss the last two. If this pattern 
prevails perfectly, then it will be possible to tell exactly which 
questions a person missed if we know his total score. Tl1is cri­
terion does not allow for careless mistakes or "errors." No one 
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is supposed to miss the first question and get the others correct. 
In terms of our prejudice example, it has been found empiri­

cally that what sociologists call "social distance" items often 
fonn this kind of cumulative scale with very few "errors." At 
the one extreme can be placed an item involving a personal 
commitment to intermarriage, such as "Would you be willing to 
marry a black person?" Somewhat less extreme would be a 
question tapping one's willingness to associate intimately with 
blacks as social equals, such as "\Vould you be willing to have 
a black person in your home as an overnight guest?" At the 
opposite extreme would be a question such as "Would you be 
willing to shop at a store where there are black customers?" 
Presumably any white who is willing to marry a black person 
would be willing to have a black as an overnight guest, and a 
white who would be willing to have the black person as a guest 
would be willing to shop near one. But a white person who is 
willing to have a black overnight guest may not be willing to 
marry a black. 

If the five items formed a perfect scale, then they could be 
arranged in order according to degree of favorableness implied. 
If each item involved a yes-no response (to simplify the ex­
ample), the results might be as follows: 

Items 

Persons 2 3 4 5 1 2 3 4 5 
Yes Yes Yes Yes Yes No No No No No 

type 1 X X X X X 
X X X X X 

type 2 X X X X X 
X X X X X 
X X X X X 

type 3 X X X X X 
X X X X X 

type 4 X X X X X 

type 5 X X X X X 
X X X X X 

type 6 X X X X X 
X X X X X 
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In the case of a perfect scale, there will be a diagonal pattern 
of X's and exactly one more type of response pattern than 
there are questions (with yes-no answers). In this example there 
are two persons who answered "yes" to all five questions. 11ucc 
answered "no" to the first question (say, dealing with marriage) 
but "yes" to all of the remaining four questions. Two persons 
failed to endorse the first two questions but answered "yes" to 
the remaining three, and so forth. Notice that there are no 
peculiar or idiosyncratic answers, such as that of answering 
"no" only to the fourth question. Of course, with real data we 
will never obtain such clear-cut results. There will always be 
"errors," which will show up as X's in peculiar, off-diagonal 
locations. 

The problem is how to deal with such "errors." If there arc 
very few off-diagonal X's, and if they appear to be randomly 
scattered, then perhaps they can be considered as true errors 
or as idiosyncratic responses due to peculiar experiences of the 
respondents. But what if there were as many as 20 per cent 
"errors"? And suppose most of these involved interchanges be­
tween questions 2 and 3. How do we know they are true errors? 
In fact, we would probably feel rather foolish if we were to 
confront a white respondent and tell him he had been "in 
error" (or inconsistent) if he had indicated that he would he 
willing to have a black boss but not a black neighbor. Just be­
cause most whites might be more willing to have a black neigh­
bor than a black boss, does this mean that this particular 
respondent is in some sense in error or irrational? 

This problem seems to reduce to whether or not the invcsti­
g_ator wishes to assume that there is a single underlying dimen­
SIOn and that departures from a perfect scale are to be considered 
as response errors, or whether he is willing to admit a greater 
degree of complexity. For example, it is entirely possible that 
the items are tapping two distinct dimensions and that items 2 
and 3 s~and in d_ifferent relationships to each other on these two 
dimensiOns. I~ Item_ 2 represents a higher degree of prejudice 
on the first dimensiOn, but item 3 represents a higher degree 
on the second, then some individuals will answer "yes" to ques­
tion 2 and "no" to question 3, whereas others will reverse the 
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pattern. The existence of large numbers of patterned errors 
therefore suggests the possibility that more than one dimension 
is being tapped. Again it becomes necessary to develop reason­
ably technical criteria for deciding which alternative explana­
tion to accept, and once more the skeptic may choose to elect 
whichever explanation the investigator rejects. It is therefore 
essential that both be well aware of the criteria that are being 
used, as well as the mathematical properties of the scaling pro­
cedures. 

This brief discussion of attitude measurement should be 
sufficient to indicate some of the complexities involved and the 
necessity for careful quantitative work. I hope it also conveys 
the impression that a good deal has already been accomplished, 
but that a great deal more needs to be done. 

Measurement of Group 
Properties 

The field of attitude measurement illustrates very well many of 
the problems of indirect measurement, and techniques such 
as factor analysis and Guttman scaling can be applied in a num­
ber of areas in addition to attitude measurement. But there are 
many other kinds of measurement problems faced by social sci­
entists, only some of which can be discussed in this brief over­
view of the field. \Vhile psychologists deal almost exclusively 
with generalizations about individuals (animals as well as hu­
man beings), the remaining social sciences are often more con­
cerned with propositions about groups of one kind or another. 
Tl1ese range from small cliques and families to entire societies. 
Nevertheless, much of our data comes to us in the form of 
measures on individuals or small groupings, thus raising the 
problem of developing ways of aggregating these individual 
measures so as to construct measures that are appropriate to the 
entire group. 

There have been numerous philosophical debates over the 
question of whether persons are more "real" than groups. The 
extreme nominalist position is that groups are simple aggregates 
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of individuals, that they possess a "reality" only in the minds of 
social scientists, and that there is little to be gained from study­
ing these groups as distinct entities. The realist position, hy 
contrast, stresses the argument that groups have existences quite 
apart from those of their individual members, though of course 
they cannot be touched and would go out of existence if all of 
their members were to disappear. Much of this debate seems to 
tum on rather ambiguous questions concerning what one means 
by the statement that groups "exist." TI1ere is no need, here, to 
enter into such a debate except to point out that, quite apart 
from questions of the reality of groups, it is often useful to make 
statements about groups and to measure group properties of a 
very different kind from properties that can be associated with 
single individuals. 

A few examples should make this point obvious. Political 
scientists speak about the behavior of nations, and they analyze 
competition among nations in much the same way as a psychol­
ogist might analyze competition among children. In discussing 
nations or societies it is useful to characterize them in tenns of 
such factors as their size, their forms of government, their 
homogeneity with respect to various characteristics, their reli­
gious systems, their gross national products, and so forth. One 
may then state theoretical propositions relating size to con­
centration of political power, the nature of economic systems to 
political systems, and so forth, and data may be collected and 
analyzed in much the same way as is done in the case of per­
sons. The number of "cases" becomes the number of nations, 
but otherwise the basic principles and strategies of analysis are 
the same. But the practical problems are in many respects more 
difficult. 

Foremost among these practical problems is that of the 
very great expenditures of time and money that are necessary 
in the data collection process. It is expensive enough to con­
duct a careful survey of two thousand persons in a single city. 
But if comparable data were to be collected on persons in as 
many as two hundred cities, the cost would seem prohibitive. 
Most social research is conducted by single individuals or small 
research teams with very limited budgets, and therefore com-
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parative work on large numbers of large-scale units such as 
communities or societies is practically always confined to what 
arc referred to as "secondary analyses" of data that have been 
collected for other purposes. In some cases, these data are ex­
cellent and well standardized from one community to another. 
Such is the case with respect to the U.S. Census and other 
censuses in modern westernized societies. Censuses conducted 
in so-called underdeveloped countries, however, are practically 
always of poor quality and often biased in unknown ways. 

\Vhenevcr the social scientist wishes to deal with groups 
as large as entire societies, it becomes extremely difficult to 
obtain truly comparable data. Even where there are high-quality 
data in each nation, the definitions used in collecting and 
classifying these data are often very different from one country 
to the next. In one country the definition of an "urban" area 
may be any community of five thousand or more population; 
in a second it may be one of ten thousand or more; and in a 
third it may be set at the two thousand level. Countries are 
divided into very different types of smaller units (e.g., states, 
cantons, provinces), each of which may have its own policies 
with respect to the collection of data. Even within a single 
country, policies of local units may vary considerably. For ex­
ample, crime statistics in the United States are notoriously 
poor and underestimate actual crime rates by unknown de­
grees. Some kinds of crimes, such as homicides, are much more 
likely to come to the attention of the authorities than are 
others, such as rape or petty theft, and official crime rates are 
very likely to reflect differential reporting by the public and 
differential efficiencies of the police. 

\Vhenever a social scientist is forced to use secondary 
sources for his data, he practically always must settle for mea­
sures other than those he would really like to obtain. In many 
instances the information will not be available because the 
collecting agency had a policy against collecting it (e.g., re­
ligion in the case of the U.S. Census) or (more likely) because 
it never occurred to them to collect it. Obviously, a census is 
a very expensive operation, as is a public opinion poll, and 
only a small fraction of the potentially useful questions can 
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be asked. And, of course, a given respondent cannot be asked 
too many questions, since it has generally been found that 
approximately one hour of interviewing time is optimal in 
terms of keeping refusal rates at a reasonable level. 

We are back to discussing individual respondents, whereas 
the focus of this section is supposedly on groups as units of 
analysis. This raises a second major problem of measurement 
in the case of these larger units, one which has yet to receive 
the careful attention of most social scientists except possibly 
for economists. Many of the measures or variables appropriate 
to groups must be obtained by aggregating scores for persons. 
A very trivial case is that of the size of the group, which is 
obtained by simply counting all its members. TI1ere arc many 
other kinds of aggregate measures that can be similarly ob­
tained, namely those that involve percentages of the members 
who belong in various categories. Thus cities (or counties') can 
be characterized in terms of variables such as per cent non­
white, per cent of the labor force that is unemployed or white­
collar, or by measures of what is typical, such as median income, 
mean years of schooling, or average age of its dwelling units. 
More complex derived measures can also be constructed. For 
example, by counting the relative numbers of whites and non­
whites in all city blocks, a measure of residential segregation 
can be computed for each city. 

Much more difficult problems of aggregation arise in in­
stances where persons should not all receive the same weights 
but where exact criteria for weighting cannot be easily de­
veloped. Suppose one wanted to obtain a measure indicating 
the average "climate" of prejudice in each of one hundred 
co~munities. Obviously some people should be given more 
weight than others, since they will not all be equally influential. 
But how does one decide how much weight to give the mayor, 
the newspaper editor, top management, and so forth? TI1is 
depends on an accurate measure of influence, which would be 
extremely expensive to obtain. Furthermore, the weights as­
signed to each individual would have to differ according to 
each issue area being studied. Someone with considerable im­
pact on racial attitudes might have very little influence on 
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economic issues. And unless at least an interval-scale level of 
measurement can be attained for the measures of individual 
attitudes, their separate scores cannot be legitimately "added" 
or averaged. Many of these rather subtle problems of forming 
aggregate measures have not yet been well studied, since few 
social scientists have had the necessary resources to collect 
adequate data in the first place. But sooner or later they must 
be resolved if measurement is to be improved. 

A third kind of difficulty stems from the fact that groups 
often have rather fuzzy boundaries or boundaries that have 
been arbitrarily defined for political or other kinds of practical 
reasons. There can be no doubt where John Jones ends and 
Bill Brown begins, and therefore persons may be counted and 
sorted into mutually exclusive and exhaustive categories. But 
exactly what are the boundaries of the Chicago metropolitan 
area or l'vlary Smith's sewing circle? Most informal cliques have 
members that come and go. Although churches and other vol­
untary organizations may have membership lists, we all know 
that many persons so listed are not really members in any 
sociological sense. \Vhile it might appear to outsiders that such 
lists are merely being padded, those responsible for construct­
ing the lists are well aware of the ambiguities involved. Some 
people drop out without telling anyone, or they pretend to 
themselves that they arc still members. lVIany groups are such 
that their memberships shade into each other imperceptibly. 
This is often true of adjacent communities, but it is also the 
case with respect to most informal cliques. Club women may 
engage in endless discussions about whether Susan Snodgrass 
is really "in" with a certain crowd, but this merely reflects 
the same kind of problem with which social scientists must 
learn to deal more rigorously. 

This problem of fuzziness of group boundaries has been 
especially troublesome to anthropologists studying so-called 
primitive peoples. Unlike the nation state, a primitive "society" 
may be very loosely defined. Is it a single community? A group 
of several bound together by political means? Or a clustering 
of communities linked by a common language or economy? 
Different investigators may reach different conclusions, depend-
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ing on the criteria they prefer. I do not wish to leave the 
impression that no adequate guidelines can be found, but we 
have here an example of a methodological problem that docs 
not exist as long as one's attention is confined to persons or to 
readily distinguishable units of any kind. 

Closely related to this problem of group boundaries is that 
of mutual influence across these rather ill-defined boundaries. 
Suppose, for example, that an anthropologist wants to study 
the influence of economic systems on political development. 
He may divide Black Africa into one hundred societies, whereas 
a second anthropologist might have distinguished only twenty­
nine societies. Obviously the first anthropologist is using smaller 
units, which gives him the advantage of having more cases for 
statistical purposes. But suppose many of his societies are so 
closely interconnected that many of them merely borrow ideas 
from the others (as also occurs in the case of all other kinds 
of social groupings). Both anthropologists may be theoretically 
interested in the causal processes that produce a practical con­
nection between economic and political systems. ·n1ey would 
be on solid ground if they could assume that each observation 
(i.e., each society) constituted an independent replication, in 
the same sense that each flip of a coin is independent of the 
others or each replication of an experiment is independent of 
all others.2 

The problem with adjacent societies, and with adjacent 
~eople for that matter, is that they tend to influence each other 
111 ways that may distort our inferences about the true causal 
processes. If one society has a complex division of labor and 
~ ~omplex political system, and if its neighbor is just like it, 
It IS difficult to tell to what degree each developed autono­
mously and to what degree they should really be treated as 
one and the same society. This particular kind of problem 
can only be analyzed by complex statistical procedures and 

2 This notion o~ independence can be pinned down by saying that if 
two events are ~~dependent, then knowing the outcome of one does 
not help us predict the outcome of the other. Knowing that an hon­
est coin has come up heads on the first flip does not help us predict 
what will happen on the next Hip. 
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is closely parallel to problems faced by economists who take 
repeated measures on the same units (say, business fim1s) over 
a large number of points in time. Factors affecting the out­
comes at time 1 may be highly related to factors affecting 
them at times 2 and 3, and we again encounter a case in which 
repeated observations are not independent. 

In general it is usually found that the smaller the time 
intervals, and the smaller the group units, the more serious this 
particular difficulty becomes. In effect, this places limits on 
the number of pieces into which the pie can be sliced. If a 
social scientist really believed that one sized unit was as good 
as another, he would simply use a very large number of small 
units (e.g., counties instead of states), thereby either increas­
ing the size of his sample or cutting clown the amount of his 
work. But as \ve have generally seen to be the case, life just 
isn't that simple. At each decision point there will be pro's and 
con's to consider, and it is often unfortunately true that such 
decisions must be made on the basis of enlightened guesses 
rather than solid fact. But as a science matures, the relative 
proportion of guesses is gradually reduced. 



Some 
Implications 



In this very short book I have tried to convey some under­
standing of the complexities that are encountered in social 
research, without going into any of the technical details. There 
are several impressions I wish to leave. Tbe first is that research 
is a technical business that requires prolonged training and 
experience, though of course some kinds of research are much 
more complex than others. l11e second is that progress is be­
ing made in tem1s of our basic understanding of this research 
process, but many of the difficulties social scientists encounter 
stem from the sheer scale of the research that would be neces­
sary in order to obtain definitive results. 

Finally, I have tried to emphasize that in most practical 
situations of interest to the student and layman, the social 
scientist can provide only tentative answers. In part this is clue 
to inherent limitations of the scientific method and to the 
fact that only a handful of the variables that may be operative 
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can be studied at one time. But it is also due to the immaturity 
of the social sciences and to limitations of time and money. 
'I11ere are simply too few social scientists and too few resources 
to study every problem in which someone might be interested. 

Given the problems we face in getting beyond the purely 
exploratory study, it seems to me that social research must 
become much more ambitious in scope. 'I11is is particularly 
the case where cross-cultural comparisons are being made and 
where it is necessary to study the simultaneous operation of 
large numbers of variables. Sample surveys must be larger and 
better coordinated, so that comparable data can be accumu· 
lated. Comparisons of different communities and nations have 
been notably handicapped by lack of data standardization, and 
the individual investigator can hardly be expected to overcome 
this difficulty. Instead, the basic data must be collected by 
large-scale research organizations and made available to in­
dividual analysts at minimal cost. It is in the collection of 
these data that the major costs of research are encountered. 
This problem will increase in magnitude if we take seriously 
the need for longitudinal data collected at regular time inter­
vals. 

A question closely related to that of the scale of social 
science research is that of the scope of its coverage. Put suc­
cinctly, the dilemma is one of whether we should devote our 
major energies to exploring a wider and wider range of social 
phenomena or whether we should study a much smaller num­
ber in greater depth. With very limited financing and small­
sca~e projects, the tendency is to spread out to cover a wide 
vanety of subjects. This orientation can also be justified on 
t~e grounds that it is at present premature to devote our ener­
gies to a few topics, not knowing which ones will ultimately 
turn out to be the most fruitful ones from the standpoint of 
the development of scientific knowledge. 

Nevertheless, it seems to me that we may be spreading our­
selves too thin. A casual glance at the list of specialties within 
sociology indicates that special areas and subareas have been 
proliferating at a rapid pace. There is now a "sociology of X" 
for just about every social phenomenon X that exists, even a 
"sociology of pets"! Even with a modest growth in sociological 
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manpower, this increasing scope of the field must come at the 
expense of depth in a few. It seems to me that such diversi­
fication is one reason why there has not been sufficient atten­
tion given to the careful measurement and conceptualization 
of variables and to the need for replication studies of the kind 
that are commonly found in the physical sciences. Replica­
tions are expensive, but they are also not rewarded. A graduate 
student is encouraged to be "original" and "creative," which 
usually means that he is rewarded more for finding a new 
and interesting topic or theoretical perspective than for study­
ing in depth something that has already been investigated. 

Another reason why social scientists, particularly sociologists, 
seem to be spreading themselves so thin is that they have been 
highly responsive to the demands for applied research. In some 
cases, this has meant doing research in areas where money can 
be found. In many others, it results from a social conscience and 
a desire to work on problems that are of immediate practical 
concern. '111is is all to the common good, since many useful 
theoretical and methodological insights have come from the 
study of social problems and since many new recruits are at­
tracted to the social sciences bec.ause of their interest in one or 
another social problem. 

The difficulty seems to lie in the on-and-off policies of 
sponsoring agencies with respect to social problem areas. As 
indicated in the introductory chapter, social scientists until re­
cently have found it extremely difficult to obtain financing in 
the field of minority-group relations, owing to its controversial 
nature. At the present time financial support in this area is 
more than adequate, as long as the study deals with lower-class 
blacks, poverty, or crime and violence. Under other political 
conditions, however, these sources of support may very well be 
dried up. 

This tendency for research to flow in the direction dictated 
by federal funds is even more common in the physical sciences, 
where billions are being spent on rocket research and elec­
tronics, with obvious military overtones. In a democratic so­
ciety, this ability of a few governmental agencies to direct the 
funding of research is not only potentially dangerous. It also 
may inhibit the healthy development of basic research, which 
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is not oriented to producing results of immediate practical 
utility. Only an enlightened governmental policy can prevent 
or inhibit this tendency, and for this reason it is essential that 
the granting agencies be placed beyond the close supervision of 
politicians. TI1ere is a kind of safety in numbers here, in that 
a plurality of granting agencies, each under the direction of 
different sets of social scientists, should provide greater insur­
ance against a one-sided development. 

A closely related difficulty in relation to the financing of 
research has been the tendency of granting agencies to prefer 
short-run projects that can show immediate payoffs. TI1e idea 
of a longitudinal study conducted over a period of perhaps 
twenty years is appealing to social scientists but much less so 
to persons who are held accountable for specific results. Ob­
viously, long-range studies cannot be planned and adequately 
financed if they arc subject to changes in policy according to 
the political party that happens to be in office. 

Yet applied research must be carried out, though not to the 
exclusion of basic research (if, indeed, applied and basic re­
search represent opposites on a single continuum). Certain 
kinds of applied research would not seem to require more than 
a year or two of training beyond the A.B. degree. In particular, 
many studies are designed to ascertain certain facts, upon which 
intelligent policies are to be based. How many citizens arc in 
favor of increased social security payments? What is the 
demand for low-cost housing in a particular area? Do whites 
really oppose school integration? TI1esc kinds of questions can 
be answered by means of public opinion polls and can be 
analyzed by persons with a few semesters' training in applied 
statistics and research methods courses. Perhaps there should 
be specialized centers where such training can be obtained 
along with practical experience in the construction of question­
naires, sampling, and other survey methodology.1 

1 If there w~re a regular market for persons with an A.B. degree trained 
in social sc1~nce .research, this might justify a special type of under· 
graduate maJOr With a heavy emphasis on such topics as applied statis· 
tics, sampling theory and practice, computer applications, questionnaire 
construction, and so forth. 
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l11erc arc other kinds of applied research that require much 
more training. In particular, there is a great need for evaluation 
research of ongoing pilot projects. Such evaluation research re­
quires the assessment of the effects of the program under study, 
with careful attention to controls for extraneous factors and a 
knowledge of the principles of experimental design. Evaluation 
research is all the more useful if the investigator can apply 
social science principles to his research findings in order to make 
specific recommendations as to how the program could be im­
proved. Ideally, these recommendations could be put into effect, 
the results again evaluated, and new theoretical and practical 
insights gained in the process. Obviously, this kind of applied 
research requires considerable training and experience on the 
part of the investigator. 

Social scientists differ widely in their views about applied 
research, though most would undoubtedly endorse the notion 
that there must be a healthy balance between basic and applied 
research. But since no single piece of research can be simply 
classed as being entirely applied or unapplied, these differences 
of opinion will probably not lead to serious difficulties in the 
near future. I assume, however, that there is a high degree 
of consensus among all social scientists that the better their 
work is understood among the general citizenry, the more 
likely it is that the social sciences will be permitted and en­
couraged to develop more rapidly toward maturity. 
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