
leisure activities, the material conditions 
of home life, the material environment 
one experienced as a child, and the kind 
of education one received. We typically 
are not sure which of these factors are 

Some Computer-Based the crucial ones influencing a particular 
outcome. It is necessary to consider all 

Developments in Sociology the factors and numerous questions must 
be asked to gather all the data. 

The data that sociologists use often 
David R. Heise and Roberta G. Simmons come from fallible sources-from the 

subjects themselves with their conscious 
and unconscious defenses, from bureau- 
cratic records, or from reporters with 

Computers are revolutionizing treat- sociology use direct observation and ex- unknown biases and accuracies. More- 
ments of all kinds of sociological data. perimentation. Archives of quantitative over, sociologists sometimes must ap- 
The revolution is just beginning in the data are assembled from sample surveys, proach respondents in multiple subcul- 
case of qualitative materials. It is far censuses, bureaucratic recordings, and tures, and identical questions may not 
advanced in the case of research involv- the like; qualitative archives include field have the same meaning in all. Analyses 
ing quantitative materials (I, p. 438): notes from long-term observational stud- must make allowance for various 

ies, transcribed interactions including in- sources of error. 
In 54% of the substantive articles terviews, and historical documents of all Because it is a discipline heavily based 

published in the American Sociological Re- kinds. view lacked any type of mathematical analysis on sample surveys of thousands of cases 
at all, the A~~~~~~~ Journal ofSociology, The sample survey has been the cen- and hundreds of measures on each case, 
46% of the substantive articles were com- tral method of data collection in sociolo- sociology has been dramatically affected 
pletely without mathematical analysis. By gy. That is so because the range of life by the computer. One of the major im- 
1976 Only 12% OfASR a*ic1es and 14% AJS conditions associated with social organi- pacts of the computer, in fact, has been articles lacked mathematical analysis. Since 
some journal articles are legitimately theoreti- zation cannot be assigned randomly in on the sizes of samples. Ten years ago a 
cal, or in some other way inappropriate for 
the use of mathematical analysis, the contem- 
porary figures must represent something close Summary. Sociological data sets are now being computer analyzed by means of a 
to saturation. quantitative methods variety of sophisticated procedures, to produce results that reflect the intricacy of have been firmly institutionalized during the 
mainframe computer era. social life. Computers also are being used to conduct simulations of social processes 

based on mathematical models and to collect the data for analysis. Portable 
In this article we survey some of the computers allow computing power to be used in field studies, and the relatively low 

ways in which computers are being used cost of computers is expanding the range of sociologists who use them. While 
in sociology and how they continue to opening up new research opportunities, computers also bring certain problems for 
change the discipline. We write as ob- social researchers and teachers. 
servers in the field, reporting what we 
see of a revolution in progress. We have 
no pretensions as historians of science or order to experiment with effects. For sample size of 1000 or 2000 was consid- 
as sociologists of science. An exhaustive political and ethical reasons, sociologists ered large. Today, because of the com- 
review is precluded in any case by the must study the natural distribution of puter, major data sets have been collect- 
brief time frame allowed for the prepara- social factors. Each respondent is sub- ed with ten times as many cases (2, 3). 
tion of this article. Examples of recent jected to a particular pattern of social In addition, the U.S. Census Bureau 
research have been selected to illustrate influences, and the aggregate of respon- has made many very large Public Use 
central points; no attempt is made to dents can be studied to assess the im- Data Files available for analysis, and 
judge which substantive work is most pacts of those factors. Surveys can be, similar files from other nations have also 
important to sociology. and are, supplemented by traditional ex- become available. Fifteen years ago de- 

periments; but experiments in sociology mographers analyzed primarily public 
are not routinely the method of choice. records and dealt with aggregate-level 

The Sociological Enterprise Too often, the more a variable can be properties or with the few individual- 
controlled, the less likely it is that that level variables associated in the pub- 

Sociologists endeavor to describe pat- variable will be related to important mat- lished sources. The first computerized 
terns in the social world, taking account ters of power and privilege. Public Use File for the U.S. Census, 
of noise and errors of measurement, and Sociological investigators frequently based on a 0.1 percent sample of the 1960 
they try to analyze the causal processes use long interview schedules, and these census, was made available in 1962; in 
that produce the phenomena in question. are a means of dealing with another the 1970's and 1980's, more Public Use 
Prediction of future social processes is problem in sociology: the fact that social Files gradually became available. Today, 
an ultimate but less emphasized goal. position controls not one or two but a with the availability of Public Use Data 
The discipline deals primarily with archi- multitude of conditions of life. Socioeco- Files from various historical periods and 
val data, although important branches of nomic status, for example, relates to the many nations, demographers can ana- 
-- kind of work one does, the physical lyze relations among many variables at 

D. R. ~~i~~ is in the D~~~~~~~~~ of ~ ~ ~ i ~ l ~ ~ ~ ,  environment and resources for that the individual or household level and 
Indiana University, B1oomington 47405. R. G. Sim- work, one's level of income and prestige, thereby secure a better understanding of 
mans is in the Department of Sociology, University 
of Minnesota, Minneapolis 55455. the level of economic power, the type of causal processes over time and over age, 
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whether they are interested in explaining 
fertility behavior, household composi- 
tion, migration patterns, social mobility, 
racial and ethnic differentiation, or a 
variety of other social patterns (4, 5) .  

Large data sets have several advan- 
tages. More variables can be studied 
simultaneously and more intricate causal 
processes investigated. Furthermore, 
some of the most important sociological 
phenomena, such as catastrophes of all 
kinds-riots, business failures, sui- 
cides-are rare events. Very large ar- 
chives must be assembled to obtain even 
moderate numbers of such cases. For 
example, the National Crime Panel sur- 
veys have interviewed approximately 
60,000 households every 6 months for up 
to 31/2 years in order to locate the rela- 
tively rare cases of certain types of vic- 
timization, such as rape (6).  In one re- 
cent sample of 8003 youths (grades 5 
through 9), investigators found that 11.4 
percent of the youngsters admitted that 
they worried that they might kill them- 
selves. Thus, this study provided a sub- 
sample of over 900 potentially suicidal 
children for intensive quantitative inves- 
tigation (7). 

Not only has the availability of the 
computer allowed much larger data sets, 
but it has also permitted the simulta- 
neous examination of the complex inter- 
relations among many more variables. 

Twenty years ago, studies of the simulta- 
neous relations of three or four variables 
in survey data was the common practice. 
Today, with the aid of computer technol- 
ogy, intricate causal models such as that 
depicted in Fig. 1 are common. The 
figure, from a larger study by Kohn and 
Schooler (8) ,  depicts an analysis of the 
causal pathways through which educa- 
tion influences parental child-rearing val- 
ues over time. The larger study, which 
has been termed "path-breaking work" 
(9), investigates the mutual causal inter- 
relations between job characteristics and 
social-psychological variables. The in- 
vestigators question whether initial cor- 
relations simply are due to the selection 
of certain types of jobs by individuals 
with certain personality and intellectual 
characteristics, or whether key job char- 
acteristics (the substantive complexity, 
closeness of supervision, and routiniza- 
tion of the job) also affect changes in 
personality, mental health, intellectual 
style, and child-rearing values. 

Complex Statistical Techniques 

Social research conducted via sample 
surveys, then, makes it necessary for the 
investigator to deal simultaneously with 
dozens of imperfect measurements, in 
order to define complex causal models, 

often using thousands of empirical obser- 
vations. Coping with the analytic prob- 
lem has occupied a significant portion of 
sociologists' time in the last 40 years. 
Sociologists have been great borrow- 
ers-from statistics, biometrics, psycho- 
metrics, econometrics-and we have 
also developed techniques on our own. 
A major result is a family of analytic 
techniques that might generally be called 
structural equation modeling. To use 
these techniques, one hypothesizes 
about the dependencies that are likely to 
exist among variables, converts conclu- 
sions to equation form, and then uses 
data to solve for parameters of the sys- 
tem. Because of the power of mathemat- 
ics, conclusions can then be reached 
about variables that have not been mea- 
sured directly and about relations where 
direct reasoning could provide no an- 
swers. Structural equation modeling 
combines available knowledge, empiri- 
cal data, and mathematical analysis. Bet- 
ter knowledge, better data, better mathe- 
matical analysis may yield new conclu- 
sions, but that process of revision is no 
different than the progression of knowl- 
edge through improved experiments. 

Computing power has fostered a new 
generation of statistical techniques for 
implementing structural equation meth- 
ods. A program entitled LISREL (Linear 
Structural Relationships) by Joreskog 

x2 (lor causal model) = 424 17 
d 1 = 213 
rat10 = 199 

= Slat~sl~cally slgn~t~canl, pS 05, 
ns = Nonstgnlllcanl, olhef paramelers are llxed 

Fig. 1. The effects of education, occupational position, and occupational self-direction on parental valuation of self-direction (paths from social 
characteristics to endogenous variables and correlations among residuals are not shown). [From (33)] 
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and Sorbom (10) provides one example. 
LISREL provides maximum likelihood 
estimates of parameters for sets of simul- 
taneous equations where some parame- 
ters relate to measurement constructs 
and other parameters define causal rela- 
tions among latent variables. The pro- 
gram devotes major emphasis to dealing 
with certain types of measurement error 
in the causal analysis. In addition, the 
procedure can deal with mutual causality 
among variables in an adequately de- 
signed data set. Results produced by the 
program include parameter estimates, 
statistical tests of significance for the 
parameter estimates, and a global test of 
fit for the model as a whole. 

Some of the current statistical tech- 
niques, such as the maximum likelihood 
estimates involved in LISREL, compute 
their solutions iteratively, working in 
small steps toward an adequate solution 
that cannot be defined analytically. The 
iterative approach is practical only when 
an abundance of computing power is 
available, and in this sense computers 
are the foundation for application of 
these techniques. 

There are many other complex statisti- 
cal calculations that allow simultaneous 
investigation of relations among varia- 
bles that would be very difficult without 
the rapidity of present-day computers: 
for example, multivariate analysis of 
variance, repeated measures analysis of 
variance, canonical correlations, log-lin- 
ear analyses of tabular data, logistic and 
probit regression, metric and nonmetric 
multidimensional scaling, hazard mod- 
els, and event-history analysis. Because 
computers are widely available, these 
techniques can now be used to analyze 
data collected from sample surveys and 
from experiments. Thus, computers 
have allowed some old but powerful pro- 
cedures of data analysis to be put to 
practical use. 

More impressive, modern computers 
have led to the development of many 
new techniques, and it is no longer nec- 
essary to be intimidated by computation. 
New generations of methodologists have 
emerged, with great competence in 
mathematics and computer technology, 
who continue to innovate in statistics 
relevant to sociology. Just this year 
(February 1985) the 16-year-old annual 
volume Sociological Methodology spon- 
sored by the American Sociological As- 
sociation was changed into a semiannual 
journal to reflect this increasing empha- 
sis. 

Substantive examples. In the 1984 is- 
sues of the American Sociological Re-  
view (the major official sociology jour- 

nal), the majority of the studies used a 
computer analysis based on one or more 
of the complex statistical techniques. 
Among the wide range of such studies 
for which the techniques were applicable 
were the following: (i) a study of the 
mutual effects of unemployment and 
criminal involvement upon one another, 
among men in their early 20's, over a 4- 
year period (11); (ii) an investigation of 
the process by which the father's social 
class position and the son's education in 
five capitalistic societies affect the repro- 
duction of class position over the genera- 
tions, in terms of ownership of the means 
of production and of purchase and con- 
trol over labor power (12); (iii) a study of 
the mutual causal interrelations between 
level of well-being and exchanges of help 
between adult children and their elderly 
parents (13); and (iv) a study of the 
pattern of intragenerational occupational 
mobility among black men from 1962 to 
1973, with a focus on the effects of race 
versus the effects of social class origins 
(14). In these cases, it is not the ques- 
tions that are new but the ability to 
provide better answers. 

Studies of the structure of relations 
among individuals, organizations, or col- 
lectivities involve "network analysis," a 
kind of research that would be crippled 
without computers. For example, David 
Knoke and Edward Laumann (from Indi- 
ana University and the University of 
Chicago, respectively) have focused on 
interrelations among 198 energy organi- 
zations and 135 health organizations- 
the organizations that appear to be the 
most influential and consequential par- 
ticipants in national policy-making in the 
two domains. They have collected infor- 
mation about the regular consultation 
patterns among these organizations con- 
cerning national policy. The resultant 
matrices contain hundreds of nodes; the 
manipulation of such matrices to identify 
comprehensible network patterns and to 
test these patterns statistically would be 
impossible without the computer. 

Nonstatistical Analyses 

Qualitative data. The greatest impact 
of the computer in sociology has been 
the analysis of quantitatively measured 
data-data based on multiple-choice 
questions in sample surveys or other 
kinds of counting. As noted above, the 
size of data sets has increased and much 
more complex causal models and sophis- 
ticated statistical techniques are now be- 
ing used. However, many sociologists 
collect more in-depth qualitative data 

from open-ended interviews, from obser- 
vations of social systems, and from writ- 
ten documents. Computers are becoming 
increasingly important for processing 
such data, allowing more systematic 
analysis and retrieval than the prior hand 
indexing, cutting, pasting, and filing of 
thousands of pages. A recent special 
issue of Qualitative Sociology billed it- 
self as a first "guidebook by some of the 
early explorers of what computers can 
do for qualitative sociology" (15, p. 12). 
Many of the approaches currently being 
developed (16, 17, 18) extend the com- 
puterized content-analysis tradition 
launched two decades ago with the Gen- 
eral Inquirer Program by Stone et al. 
(19). 

Most important in qualitative studies, 
the computer can act as a clerk with a 
perfect memory and with the ability to 
retrieve all examples of whatever in- 
dexed, conceptual categories or words 
are of interest (20). Massive amounts of 
time and tedium are saved whether one 
is Eder (21) attempting to analyze vol- 
umes of field notes concerning interac- 
tions in junior high school; or Grimshaw 
(22), who studies naturally occurring 
talk; or Cole and Zuckerman (16), who 
use in-depth interviews with men and 
women scientists to study scientific ca- 
reers. In all cases, the search of qualita- 
tive data for patterns and meaning be- 
comes easier and accuracy is increased 
when computers are used. 

Not only is time saved, but rigor at all 
stages of analysis can be increased. In 
1968, Robert Merton pleaded for codifi- 
cation of qualitative analysis, with some- 
thing of the clarity characterizing quanti- 
tative methods (15). The increasing use 
of the computer in qualitative analysis 
may finally provide a record of a process 
previously regarded as private and mys- 
terious (15) . The link between data and 
theory should become clearer and more 
verifiable as both the original qualitative 
archives and the outputs of conceptual 
analysis become computerized and avail- 
able. Furthermore, since codification of 
some type will be required ahead of time 
and since there will be revisions over 
time and across investigators, the link- 
ages among conceptual schemes should 
become more explicit. 

The computer thus provides the poten- 
tiality for increased collaborative work. 
There would be an obvious advantage 
for several qualitative investigators to 
study large numbers of situations or so- 
cial systems simultaneously in order to 
discover similarities and distinctions of 
interest to theory. There have been few 
such studies up to now. However, the 
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computerization of qualitative data 
would allow files to be shared, and vari- 
ous conceptual schemes to be coordinat- 
ed, without geographical distance pre- 
cluding collaboration. Later use of the 
same data by other investigators and 
later replications with other data sets 
should also be enhanced. 

At present, a polarization of qualita- 
tive and quantitative research character- 
izes sociology. If these computer devel- 
opments earn a widespread acceptance, 
it will be interesting to see whether po- 
larization is reduced. Also of interest will 
be the effects of new work in artificial 
intelligence in the development of com- 
puter programs that understand sen- 
tences and longer units of text (23). 

Simulations. Data analysis techniques 
use the computer to condense myriad 
empirical details into a summary pattern. 
Simulations use the computer as a tool 
for finding the detailed implications of a 
complex theory or model. A computer is 
required when the logical operations are 
too burdensome to conduct mentally be- 
cause of the mathematical complexity of 
the model or because deductions have to 
be obtained with continual reference to a 
large database that provides the context 
for analysis. 

For example, one social psychological 
theory proposes that people create 
events in order to confirm culturally giv- 
en meanings (24). Although the basic 
principle is simple, the mathematical 
model for the theory is large and com- 
plex, requiring a simulation program (25) 
in order to understand the implications 
of the theory for social interaction. Each 
round of analysis uses a large set of 
empirically based nonlinear equations, 
conducts hundreds of thousands of arith- 
metic operations, and searches diction- 
aries containing verbal and quantitative 
information on several thousand entries. 
Computer simulation with this program 
shows that specifying role-identities for 
interactants (such as doctor and patient, 
or father and daughter) is sufficient for 
deriving sets of contingent expected be- 
haviors for each person plus the emo- 
tions that should accompany the behav- 
iors. 

As another example, Peter Marsden at 
the University of North Carolina is mod- 
eling social exchange processes, focus- 
ing on brokerage-actors who mediate 
exchanges between others having no di- 
rect relations. The goal is to examine the 
redistribution of power and resources 
through a large network, as brokers ex- 
tract "payments" for their services. The 
calculations must be applied iteratively 
to discover net effects in the whole sys- 

tem, and massive amounts of computing 
are required when simulations are con- 
ducted for real-life communities of more 
than a hundred actors-upwards of 30 
minutes of mainframe central processing 
unit time. 

In still another example of fundamen- 
tally new work, Caldwell (26) conducts 
microanalytic simulations of economic- 
ally determined social processes. He 
starts with a sample of several thousand 
individuals who are hypothetically 
moved forward in time several years, in 
order to explore effects of various nega- 
tive income tax policies on marriage, 
work, earnings, and savings. The model 
uses equations from prior research that 
describe relations among the relevant 
variables. In this case a computer is 
required for the simulation because ex- 
tensive computations are being conduct- 
ed on a large sample of cases. 

Data Collection 

Although the most obvious impact of 
the computer in sociology has involved 
data analysis, data collection has been 
revolutionized as well. Computers aid in 
constructing good random sampling de- 
signs for sample surveys so that one can 
generalize with confidence from one's 
sample to the larger population. For ex- 
ample, with random digit telephone dial- 
ing the computer produces a set of tele- 
phone numbers randomly drawn; unlist- 
ed and nonindividual phone numbers (for 
instance, boarding-house central phones) 
can be included in the list. 

The Computer-Assisted Telephone In- 
terviewing (CATI) system is now being 
used at 30 to 40 survey research sites 
around the United States not only to 
draw samples but also to aid the inter- 
viewing process as well (27). A computer 
displays the next question to ask on the 
basis of prior answers, and thus fewer 
branching errors are made than when the 
interviewer has to make the decision. 
The interviewer keys data immediately 
into the computer. This process dramati- 
cally reduces research expenses by elim- 
inating pools of coders who customarily 
have transformed answers into numbers 
on code sheets which then have had to 
be key-punched for storage on tape or 
disk. With fewer steps, there is less 
chance for clerical errors; furthermore, 
the CATI package immediately cleans 
some of the data of errors, pointing out 
unallowable inconsistencies. 

Techniques are being developed so 
that subjects can interact directly with 
the computer, eliminating an interviewer 

entirely along with biases created when 
an interviewer offers subtle social cues 
for answering. One example is a program 
developed by Heise (28) to elicit sub- 
jects' everyday knowledge. Another ex- 
ample is a computerized panel study in 
the Institute for Research in Social Sci- 
ence at the University of North Carolina. 
In this project, created by psychologist 
Bibb Latane and directed by sociologist 
Beverly Wiggins, 100 respondents are 
paid to come in for 90 minutes each week 
over a period of 20 weeks. In each ses- 
sion, participants confront a variety of 
tasks on their computer terminals-tasks 
developed by researchers from various 
social science departments. Participants 
respond directly into the computer via 
their keyboards. Responses from one 
participant can be fed to another, permit- 
ting experiments for studying decision- 
making, communication, and role-play- 
ing. In addition, tests and questionnaires 
are readily administered with options of 
closed or open-ended items, graphic 
stimuli, timed response, and randomized 
or complex conditional sequencing of 
questions. Computer terminals are made 
available to the participants from 9 a.m. 
to 9 p.m., with the computer totally in 
charge of greeting participants, adminis- 
trating tasks, and archiving the data for 
later use. 

The impact of the computer revolution 
on data gathering is just beginning to 
reach sociologists relying on verbal and 
image data. Recent development of la- 
ser-disk computer memory systems (29) 
will lead to the availability of massive 
archives, for example, from The New 
York Times. Computer manipulation of 
these archives will permit new develop- 
ments in historical studies, content anal- 
ysis of political statements, dynamic 
studies of events such as riots or terrorist 
attacks, and so on. Films and documen- 
taries on laser disks already provide far 
more computer-accessible image data 
than sociologists are capable of analyz- 
ing until new methodologies are devel- 
oped. 

Microcomputers 

Although big, fast mainframe comput- 
ers are required for certain analyses and 
operations we have described-those in- 
volving huge data sets or lengthy itera- 
tive analyses-many of the analyses can 
be done on microcomputers, which now 
offer the capabilities of mainframes in 
use only a few years ago. Aside from 
their essential similarities with main- 
frames, however, microcomputers make 
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a unique contribution to the computer 
revolution in sociology. 

The portability of microcomputers can 
be used in the service of direct data 
collection in the field. For example, one 
program collects attitude data in a field 
setting (30). The computer, turned over 
to respondents with minimal informa- 
tion, instructs them and provides prac- 
tice runs. The program randomizes order 
of stimuli and orientation of multiple- 
choice items from a scale, and it checks 
for over-simplified patterns of response, 
getting a replication of ratings when it 
appears that the respondent has not an- 
swered seriously. Data are recorded 
electronically as they are received. 

With microcomputers it is possible to 
reach some respondents who otherwise 
would be inaccessible for research. For 
example, a pilot study of conceptions 
about life forces used Heise's program 
for eliciting logical hierarchies (28), and a 
microcomputer was taken directly to the 
offices of biology professors and to those 
of the creationists who were the subjects 
in the study. Since neither group of re- 
spondents would have offered cooper- 
ation if they had to travel to an office to 
sit at a mainframe terminal, a portable 
computer was essential. 

The more remote the field station and 
the farther from mainframe computer 
support, the greater the benefits ob- 
tained from portable computers, as an- 
thropologists have been quick to recog- 
nize (31). Case has described how he 
prepared a portable computer for opera- 
tion in an undeveloped setting so that 
capabilities for database manipulation, 
statistical analysis, and report writing 
were available to him without leaving the 
field where he was studying Mayan civi- 
lization (32). In the future we may see 
teams of observers at different locations 
in the field relaying field notes via com- 
puter back to a central source, where 
they can be integrated and new sugges- 
tions for observation developed. 

The relatively low cost of microcom- 
puters allows them to be acquired as 
personal property by individual scien- 
tists. Once the initial purchase price is 
managed, computing time is free, no 
longer dependent on the maintenance of 
grants or affiliation with a major univer- 
sity. Noninstitutional ownership of com- 
puting power is especially significant for 
sociology and related fields, the sciences 
hit hardest by reductions in federal re- 
search funding. In fact, microcomputers 
have made large-scale quantitative re- 
search more egalitarian, and new ad- 
vances in laser-disk data storage may 
continue the trend. Moreover, micro- 
computers are less intimidating than 
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mainframes with their surrounding tech- 
nical bureaucracy. Their low cost and 
accessibility are fostering movement to- 
ward computer use by social scientists 
who have not previously relied on com- 
puters, particularly those who work with 
qualitative data. 

Problems in the Computer Era 

Standardization. Lack of standardiza- 
tion in the computer industry presents 
problems for those who are dependent 
on the technology. For example, a varie- 
ty of central processing units are in use 
with different capacities and different 
functional capabilities. High-level com- 
puter languages moderate problems of 
transporting programs from one unit to 
another but do not eliminate problems, 
and often it is not worth the effort to 
move software from larger to smaller 
central processing units. The situation is 
worse with regard to computer peripher- 
als. For example, magnetic storage me- 
dia currently encompass at least four 
different sizes of floppy disks and an 
even larger number of incompatible tape 
drives. Operating systems also present a 
disordered arena. For example, more 
than a half-dozen operating systems ex- 
ist for microcomputers and practically 
none of these are compatible with oper- 
ating systems for minicomputers and 
large mainframes. For the most part, the 
various systems do not communicate 
with one another and each provides a 
different language for communications 
between users and computers. The net 
result of these standardization problems 
is that a researcher working with one 
system frequently cannot expect to share 
programs or data with investigators us- 
ing other systems. It is possible that 
these problems are transitory and will be 
mitigated in the near future. 

Social researchers also have problems 
with overstandardization and with an 
absence of any commercial media for 
some kinds of materials. The latest sta- 
tistical programs must be distributed 
from one research center to another: it 
takes half a decade or more to get them 
into standard packages of statistical pro- 
grams. Simulation programs that have 
research and pedagogical utility must be 
distributed privately: no other medium 
of distribution is available. Large data 
archives often must be visited, rather 
than obtained, because the data along 
with support programs and documenta- 
tion constitute a bundle that is too costly 
to distribute. These factors mean that 
there is a lag between what sociologists 
are capable of doing at any given time 

and what the majority of them actually 
do. 

Training. Mainframe computers 
opened the door to powerful statistical 
analysis of large data sets, and during the 
1970's major sociology departments in- 
corporated this fact into their graduate 
curricula. Training in structural equation 
modeling, sophisticated tabular analysis, 
and use of other statistical procedures 
now is largely routine, a requisite for 
reading journals. However, the latest 
wave of the computer revolution is rais- 
ing new confusions about graduate edu- 
cation. 

Powerful statistical packages that ap- 
peared in the 1960's and 1970's allowed 
deemphasis of numerical analysis proce- 
dures that were important when compu- 
tations were made on desk calculators; 
the time was used instead to focus on the 
logic, theory, and metatheory involved 
in social analyses. Now computer power 
is spawning statistical procedures that 
can hardly be understood or properly 
applied without substantial mathematical 
background. Since students can invest 
only so much time in methodology as 
opposed to substantive courses, do we 
once again deemphasize substantive 
training in order to provide mathematical 
training? Or do we set up multiple tracks 
of training, accentuating the distinction 
between technical specialists and sub- 
stantive researchers? 

Financing of computing facilities. 
Some universities offer essentially free 
access to mainframe computers; others 
require grant applications and deny re- 
quests for large blocks of time; still oth- 
ers provide free computing for educa- 
tional purposes but demand outside 
funding for most research projects. 
However, universities typically end up 
with restrictive computer administra- 
tion. This inexorable result arises from 
the following "law" of time-shared com- 
puter systems: usage expands to capaci- 
ty-new equipment ordinarily is under- 
used so it draws new users and encour- 
ages development of more demanding 
programs, until underusage no longer 
exists. Thus researchers have adequate 
access to mainframe systems only while 
their university continuously expands 
the capacity of its computing equipment, 
a condition rarely met. A popular solu- 
tion is to reserve large mainframes for 
just the jobs that require extra speed and 
capacity, distributing other computing to 
departmental minicomputers. Of course, 
departmental minicomputers are time- 
shared, and they eventually succumb to 
the law of overusage. This in turn in- 
vokes another step in distributed com- 
puting to personally owned microcom- 
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puters. Many of the problems of comput- 
er access are then solved, but the final 
step of the solution-acquisition of mi- 
crocomputers-surreptitiously shifts the 
burden of supporting computations from 
institutions to the individual researchers 
who buy their own equipment. 

Conclusions 

The demand for data processing power 
in sociology arises from the nature of the 
subject matter. Sociologists rarely are 
able to manipulate one variable of inter- 
est while holding all other variables con- 
stant. Instead, they search for variations 
in human affairs that occur naturally, and 
the effects of one variable must be stud- 
ied in the context of other variables 
operating simultaneously. Some impor- 
tant variations occur in only a small 
proportion of a total population, and 
many cases must be considered before 
the ones wanted are found. Moreover, 
underlying order in social relations often 
is hidden beneath local patterns and idio- 
syncrasies so that diverse communities 
must be studied with a battery of mea- 
sures before any generalizations can be 
made. For these reasons sociologists 
typically collect large data sets at great 
expense, analyze the data intensively 
using computers, and keep the data sets 
in electronic form for use by other inves- 
tigators. 

Sociologists now are routinely using a 
variety of quantitative methods imple- 
mented on computers to build models of 
social phenomena. In intricacy, method- 
ological sophistication, and effective- 
ness, these models are stunning ad- 

vances over what was possible just a few 
decades ago. The models offer new 
grounds for winnowing and constructing 
social theory, as well as for engineering 
social policy. Success in applying com- 
puters to one topic after another has 
spawned development of new techniques 
of analysis, and improved technologies 
extend the substantive range of comput- 
er applications. The cycle is far from 
finished, only now moving into qualita- 
tive areas of sociology that have resisted 
formal analysis longest because of the 
complexity of the phenomena. 

The computer revolution in sociology, 
like most revolutions, is tumultuous. Ad- 
vances in methods of analysis raise sci- 
entific problems, and meanwhile tech- 
nology moves on relentlessly, creating 
new orders of problems while the old 
problems remain unsolved or are made 
irrelevant. Technological change under- 
mines cumulation of data and the useful- 
ness of individuals' knowledge, in sociol- 
ogy as everywhere. University depart- 
ments struggle endlessly to keep their 
curricula and equipment up-to-date in 
order to train a new generation of re- 
searchers. Sociologists who gain the de- 
sire and knowledge to move forward 
with new technology find that they do 
not have the resources to proceed. The 
impact of computers in sociology is per- 
haps best summarized in the Chinese 
curse: "May you live in interesting 
times." 
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