
&&- Tbe 100 Articles Most Cited by
& Soda] Scientists, 1%9-1977

k
Number 32, August 7, 1978

‘Ilk week we are publishing
the first in a series of studies on
the literature and authors most
cited by social scientists. The
studies are based on data from the
Social Sciences Citation Index ‘M
(SSCI ‘“). For years we have been
producing citation studies in the
natural and physical sciences. But
this is the first time we are
publishing in Current Contents”
(CC@ ) a citation study taken from
the SSC1 data base. We have,
however, used the SSCZ to produce
cluster studies. 1

In this week’s essay we will
present the 100 articles cited most
frequently during the period
1969-1977. This is, of course, the
period for which we have published
SSCI to date.

Five of these 100 articles have
been featured in Citation Classics,

the weekly CC series in which the
authors themselves tell us why their
papers were heavily cited. For each
“classic” we have indicated the ap-
propriate CC issue number, date,
and page number. Undoubtedly
more of the papers on this list will

appear in Citation Classics in the
future.

Those unfamiliar with citation
analysis may need some explana-
tion of the mechanics of preparing
lists of this type. Social scientists,
like all other scholars, acknowledge
prior publications by citing (or
referencing) them in their own
papers. These acknowledgements,
or citations, are regularly compiled
in the SSCZ. Thk enables us to
count and analyze them, either
manually or by computer.

There are many reasons why one
author may cite another.z We
assume that the number of citations
is a measure of the relative impact
of the cited work. Papers which
receive a large number of citations
are usually found to have reported
significant new knowledge or to
have had a significant effect on a
field.

Although it would have been easy
to rank the papers by total cita-
tions, we resisted the temptation to
do so. The list of articles which
begins on page 8 is in alphabetical
order. We wanted to avoid the
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assumption that frequency of cita-

tion indicates lesser or greater ab-
solute merit. This assumption
would be particularly absurd when
comparing articles from different
fields.

The papers on this list have been
cited a minimum of 186 times. The
average number of citations was
279. Compare thk to the 10.6 cita-

tions the average cited item re-
ceived, 1969-1977. The most-cited
articles received an average 31.2
citations per year, while all cited
items averaged only 1.33 per year.
Thus, the papers on our list must be
considered superstars—or unusual,

to say the least.

To say that psychology domi-

nates the disciplines represented on
the list would be an understate-
ment. Seventy-seven of the articles
are in psychology. Of these, 12
were published in psychiatry jour-

nals. Of the psychology articles 16,
or 21 ?ZO, are in the subfield of learn-

ing and memory; eight, or 10?ZOin

research methodology; eight, or
11’70, in social psychology; seven,

or 9?70, in conditioned learning, and
the same number in motivation and
behavior. Psychometrics accounted

for 7 of the articles (9?70), cogni-
tion five (6. 5Yo), personality three
(4’?70).

The reason why psychology

papers predominate is fairly ob-

vious. While psychology papers on-
ly contain an average of 9.4 ref-
erences per article,3 there is a sub-
stantial volume of psychology
papers published each year. From

our SSCl Journal Citation Re-
portsm we can count the numbers
of articles published in each jour-
nal. Psychology dominates this list
because it is the largest of the social
science research fields; as I have
said for fields like biochemistry, the
size of the field increases the
chances for superstar papers. It is
unliiely that you will find papers

that are cited 200 or more times in
disciplines that produce only a few
thousand papers.

To offset the overshadowing ef-
fect of psychology in this list of
social sciences articles, we will in
the future list articles by each of the
leading disciplines. Thus we might

list the 50 most-cited articles in
sociology, or economics, or law.

Indeed, only six of the articles on
thk list are in sociology, five in law,
and four in economics. Three are in
statistics. Political science and
education are each represented by
one article.

Two physiology articles, both by

D.H. Hubel and T.N. Weisel, deal

with the eye. The only biochemistry
paper is Oliver Lowry’s paper on
protein determination. The pres-
ence of these three articles on the
SS6’1 list may be in part attributed
to citations in articles from such

journals as Brain Research, Vision
Research, etc., which were con-

cerned with the physiological bases

of perception.
The articles that appear on the

SSCZ most-cited list have publica-
tion dates that span five decades.
The oldest paper on the list is a 1935
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review article, J. R. Stroop’s
“Studies of Interference in Serial

Verbal Reactions.” The most re-
cent article is H. H. Clark’s 1973

paper, “Language-as-Fixed-Effect
Fallacy: A Critique of Language”
Statistics in Psychological Re-
search. ”

Clark’s paper is the only one on
the list five years old, and Stroop’s
the only one more than 37 years

old. Twenty-two percent of the
papers are six to ten years old, 31’%
11 to 15 years old, 24% 16 to 20
years old, and 12’% 21 to 25 years
old. Only 570 of the articles are 26
to 30 years old, and 4’70 between 31
and 40 years old.

The 100 most-cited items ap-
peared in 43 journals. Four of the

journals-l%ychofogicaf Review,
Psychological Bulletin, Psycho-

metn”ka and Journal of Abnormal
and Social Psychology—account
for over a third of the articles

on the list. Seventeen of the most
highly cited articles appeared in
Psychological Review. Other jour-
nals that published more than one

of the highly cited papers are:
A men”can Journal of Psychiatry,
Amen”can Psychologist, Amen”can

Sociological Review, Archives of
General Psychiatry, Harvard Law
Review, Journal of Physiology—
London, Journal of Expen”mental
Psychology, Journal of Verbal
Learning and Verbal Behavior,

Journal of the Experimental Ana[y-
sis of Behavior, Journal of Con-
sulting and Clinical Psychology,
Journal of Applied Behavior Analy-

sis, Psychological Monographs,
Psychological Reports, and
Science.

Eleven of the authors appear

twice on the most-cited article list.
They are: A. Amsel, D. T.
Campbell, L. J. Cronbach, D. H.
Hubel, T. N. Wiesel, J. B. Kruskal,

A. Paivio, R. N. Shepard, G. Sperl-
ing, S. Sternberg and E. Tulving. In
all, 138 different authors were re-
sponsible for the 100 papers. Sixty-
seven of the papers were the work

of an individual author, and 25 the
work of two; three of the papers
had three authors, three had four,
one had five and another six.

Most of the articles on the list will
be recognized by social scientists as
having some importance for their
fields. They are htghly cited for a

number of reasons. Some are sem-

inal papers, presenting a new find-
ing that stimulated a body of
research. Others are comprehen-
sive review papers. Still others pre-
sent research methods and pro-
cedures and are cited primarily by
others using those methodologies.
At least one of the articles is highly
cited because it is controversial.

This article is Arthur Jensen’s

“How Much Can We Boost IQ and
Scholastic Achievement?” The

paper, which appeared in the Har-
vard Educational Review in the
Winter 1969 issue, received 579

citations, 1969-1977. Some people
claim that many of these citations
are critical of the paper’s content.
In the article, Jensen argued that

genetic factors may be involved in
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Figure 1. The 100 most-cited articles, based on Social Sciences Citation
Zrdex data from 1969to 1977.

Total
Ckatiosts Biblfograpldc Data

350 Armel A. The role of frustrative nonreward in noncontinuous reward situa-
tions. Psychol. Bull. 55:102-19, 1958.

230 Asrssel A. Frustrative nonreward in partial reinforcement and discrimination
learning: some recent history and a theoretical extension.
Psychol. Rev. 69:306-28, 1962.

211 Anderson N H. Likableness ratings of 555 personafity-trait words.
J, Pers. Sot. Psychol. 9:272-9, 1968.

219 Areber E J. Reevaluation of the meaningfulness of all possible CVC trigrams.
Psychol. Monogr. 74:1-23, 1960.

203 Argyle M & fkn 1. Eye-contact, distance and affiliation.
Sociometry 28:289-304, 1965.

217 Asch S E. Forming impressions of personality.
J. Abnormal Psychoi. 41:258-90, 1946.

258 Baer D M, Wolf M M & Rtdey T R. Some current dimensions of applied
behavior analysis. J. Appl. Behav. Anal. 1:91-7, 1968.

1% Bmsdsrra A, Ross D & Ross S A. Imitation of film-mediated aggressive
models. J. Abnormal Psychol. 66:3-11, 1963.

255 Batesors G, lacksors D D, Har4ey J & Weaklassd 1. Toward a theory of schizo-
phrenia. Behav. .Sci. 1:251-64, 1956.

210 Becker G S. A theory of the allocation of time. Econ. J. 7S:493-5 17, 1%5.

268 Bern D J. Self-perception: an alternative interpretation of cognitive dis-
sonance phenomena. Psychol. Rev. 74:183-200, 1%7.

219

186

204

220

200

229

592

186

Bcdles R C. Species-specific defense reactions and avoidance learning.
Psychol. Rev. 77:32-48, 1970.
(Citation Classics. Current Contents (31 ):9, 31 hsly 1978).

Borssfield A K & Bonsffebf W A. Measurements of clustering and of sequential
constancies in repeated free recatt. Psycho/. Rep. 19:935-42, t966.

Brovermasr f K, Brovermms D M, Cfarkson F E, Roseswrarstz P S & Vogel S R.
Sex-role stereotypes and clinical judgments of mental health.
J. Consult. C/in. PsychoL 34:1-7, 1970.

Browu P L & lerkhz H M. Auto-shaping of the pigeon’s key-peck.
J. Exp, Anal. Behav. 11:1-8, 1968.

Bymse D. Interpersonal attraction and attitude similarity.
J. Abnormal Psychol. 62:7 t3-5, 1961.

Campkdl D T. Reforms as experiments. Amer. Psycho[. 24:409-29, 1969.

Campbeff D T & Fiske D W. Convergent and discriminant validation by
the muhitrait-mukimethod matrix. Psycho/. BuIL S6:81-105, 1959.

Clark H H. Language-as-fixed-effect fallacy: a critique of language statis-
tics in psychological research. J Verb. Learn. Verb. Behav. 12:335-59, 1973.
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Figure 1. The 100 most-cited social science articles (continued)
Total -

citations
303

264

329

202

263

205

265

257

219

277

210

408

320

192

193

256

243

188

309

Bibliographic Data

Cohen J. Multiple regression as a general data-analytic system.
Psychol. Bull. 70:426-43, 1968.

Conrad R. Acoustic confusions in immediate memory.
Brit. J. Psychol. 55:75-84, 1964.

Crefk F I M & Loekbart R S. Levels of processing: a framework for memory
research. J. Verb. Leorn. Verb. Be ha v. 11:671-84, 1972.

Crandaff V C, Katkovsky W & CrmsdaU V J. Children’s beliefs in their own
control of reinforcements in intellectual-academic achievement situations.
Child. Develop. 36:91-109, 1965.

cronbach L 1. Coefficient alpha and the internal structure of tests.
Psychometrika 16:297-334, 1951.
(Citation Classics. Current Con~en(s (13):8, 27 March 1978.)

C ronbach L J & Meehf P E. Construct validity in psychological tests.
Psychol. Bull. 52:281-302, 1955.

Crowne D P & Marfowe D. A new scale of social desirability independent of
psychopathology. J. Consult. Psychol. 24:349-54, 1960.

Douglas R J. The hippocampus and behavior. Psycho/. Buff. 67:416-42, 1967.

Duncan D B. Multiple range and multiple F tests.
Biometrics 11:1-42, 1955.
(Citation classics. Current Contents (4): 10, 24 January 1977.)

Duncan O D. Path analysis: sociological exampIes.
Amer. J. Sociol. 72:1-16, 1966.

Estes W K & Skinner B F. Some quantitative properties of anxiety.
J. Exp. Psychol. 29:390-400, 1941.

Fefgbner J P, Robfns E, Guze S B, Woodruff R A, Wfnokur G & Munoz R.
Diagnostic criteria for use in psychiatric research.
Arch. Gerr. Psychiat. 26:57-63, 1972.

Festfnger L. A theory of social comparison processes.
Hum. Relat. 7:117-40, 1954.

Flacks R. The liberated generation: an exploration of the roots of student
protest. J. Sot. Issues 23:52-75, 1967.

Gbmzer M & Czrrsftz A R. Two storage mechanisms in free recall.
J. Verb. Learn. Verb. Behav. 5:351-60, 1%6.

Goodman L A & Kmskal W H. Measures of association for cross classifi-
cations. J. Amer. Statist. Ass. 49:732-64, 1954.

Gorsldzier A W. The norm of reciprocity: a preliminary statement.
Amer. Sociol. Rev. 25:161-78, 1960.

Graham F K & Clffton R K. Heart-rate change as a component of the
orienting response. PsyckoL Bull. 65:305-20, 1966.
(Citation Classics. Curren/ Contents (7): 16, 13 February 1978.)

Gunther G. The Supreme Court 1971 term-forward: 1ss search of evolving
doctrine on a changing court: a model for a newer equal protection.
Harvard Law Rev. B& 1-48, 1972.
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Figure 1. The 100 most-cited social science articles (continued)

Total

Citatiorts

204

194

232

298

203

297

579

311

498

229

197

233

186

200

450

262

283

298

243

438

Bibliographic Data

Hamfftoss M. A rating scale for depression.
J. Neurol. Neurosuq. Psychiat. 23:56-62, 1960.

tiardfrr G. Tragedy of the commons. Science 162:1243-7, 1968.

Hebb D O. Drives and the C.N.S. (Conceptual Nervous System).
Psychol. Rev. 62:243-54, 1955.

Hofmes T H & RaheR H. The social readjustment rating scale.
J. P.rychosom. Res. 11:213-8, 1967.

Hubel D H & Wiesel T N. Receptive fields and functional architecture of
monkey striate cortex. J. Physiol. London 195:215-43, 1968.

Hubd D H & Wiesel T N. Receptive fiehfs, binocular interactions and
functional architecture in the cat’s visual cortex.
J. PhysioL London 160:106-54, 1962.

Jerssess A R. How much can we boost IQ and scholastic achievement?
Harvard Educ. Rev, 39:1-123, 1969.

Jofmaon S C. Hierarchical clustering schemes. Psychometn”ka 32:241-54, 1967.

Kaiser H F. The varimax criterion for analytic rotation in factor analysis.
Psych ometn”ka 23:187-200, 1958.

Kamrer L. Autistic disturbances of affective contact.
Nerv. Child, 2:217-50, 1943.

Keller F S. Good-bye, teacher. J. App/. Behav. And. 1:79-89, 1968.

Kessdfer H H & Kerrdfer T S. Vertical and horizontal processes in problem
solving. Psycho/, Rev. 69:1-16, 1962.
(Citation Classics. Current Conrents (9): 15, 27 February 1978. )

Kimble D P. Hippocampus and internal inhibition.
Psychol. Bui\. 70:285-95, 1968.

Kfmura D. Cerebral dominance and the perception of verbal stimuli.
Can, J. Psychol. 15:166-71, 1961.

Kruskal I B. Multidimensional scaling by optimizing goodness of fit to a non-
metric hypothesis. Psychometn”ka 29:1-27, 1%4.

Knsskaf J B. Nonmetric multidimensional scaling: a numerical method.
Psych ometn”ka 29:115-29, 1964.

Lefcourt H M. Internal versus external control of reinforcements: a review.
Psychol. Bu[[. 65:206-20, 1966.

Libemran A M, Cooper F S, Scharskweiler D P & Studakwt-Kermedy M.
Perception of the speech code. Psychol, Rev. 74:431-61, 1967,

Lfndemams E. Symptomatology and management of acute grief.
Amer. J, Psychiat. 101:141-8, 1944.

Lowry O H, Rosebrougb N 1, Farr A L & RandaU R J. Protein measurement
with the folin phenol reagent. J. Biol. Chem, 193:265-75, 1951.
(Citation Classics. Current Confenfs ( 1):7, 3 January 1977).
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Figure 1. The 100 most-cited social science articles (continued)

Total
Citatiorss

193

655

240

595

218

443

321

274

359

203

202

194

199

200

1345

206

347

311

212

215

Bibliographic Data

Mandier G &Sarason SB. Astudyof anxiety and learning.
J, Abnormal and Social Ps. 47:166-73, 1952.

MiJier GA. Themagical number seven, plus or minus two: some iimits on our
capacity for processing information. Psychof. Rev. 63:81-97, 1956.

MfUer NE. Leamingof visceral and glandular responses.
Science 163:434-45, 1%9.

Ome M T. On the social psychology of the psychological experiment: with
particular reference to demand characteristics and their implications,
Amer. Psycho{. 17:776-83, 1%2.

Osgood C E & Tmsssenbasrm P H. The principle of congruity in the prediction of
attitude change. Psycho/. Rev. 62:42-55, 1955.

Overafi J E & Gorimm D R. The brief psychiatric rating scale.
Psycho!. Rep. 10:799-812, 1962.

PaivJo A. Mental imagery inassociative learning and memory.
Psychol. Rev. 76:241-63, 1969.

Paivfo A & MadigrmS A. Imagery and association value in paired-asswiate
learning. J. Exp. Psycho/. 76:35-9, 1968.

Peterson L R & Peterson M J. Short-term retention of individual verbal
items. J. Exp. Psycho!. 58:193-8, 1959.

Pmtt J W. Risk aversion inthesmall andin the large.
Econometrica 32:122-36, 1964.

Rekh CA. The new property. Yale Law J, 73:733-87, 1964.

Rermoria R A. Pavlovian conditioning and its proper control procedures.
Psychol. Rev. 74:71-80, 1%7.

ReynoirJz GS. Behavioral contrast. J. E.rp. Anaf. Behav. 4:57-71, 1961.

Robfsssoss WS. Ecological correlations and the behavior of individuals.
Amer. Sociol. Rev. 15:351-57, 1950.

Rotter J B. Generalized expectancies for intemaI versus external cootrol of
reinforcement. Psycho/. Monogr, 80:1-28, 1966.

Sarmreison P A. The pure theory of public expenditure.
Rev. Econ. Statist. 36:387-9, 1954.

Schachter S & SJnger J E. Cognitive, social, and physiological determinants of
emotional state. Psycho/. Rev. 69:379-99, 1962.

ScbJfrJJcrasstJJ. Thecatecholamine hypothesis of affective disorders: a review
of supporting evidence. Amer. Y, Psychia/. 122:509-22, 1965.

Scbou M. Lhhhsmin psychiatric therapy and prophylaxis.
J. Psychiat. Res. 6:67-95, 1968.

Seeman M. Onthemeaning ofalienation. Amer. Sociof. Reu. 24:783-91, 1959.
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Figure 1. The 100 most-cited social science articles (continued)

Tom!
citations

238

264

186

236

291

228

302

216

254

234

540

191

191

218

198

213

359

190

344

194

228

252

BibUograplsicData

Sfmrpe W F. Capital asset prices: a theory of market equilibrium under con-
dhionsof risk. J. Finan. 19:425-42, 1964.

Stsqsard R N. The analysis of proximities: multidimensional scaling with an
unknown dk.tance function. 1. Psychometn’ka 27:125-40, 1962.

Shepssrd”R N. The analysis of proximities: multidlmertsional scaling with an
unknown distance function. 2. Psychometn’ka 27:219-46, 1962.

S~tig G. Amodelfor visual memoVtasks. Hum. Facfors5:l9-3l, 1963.

SperMrsg G. The information available in brief visual presentations.
P.ryc-hol. Monogr. 74:1-29, 1960.

Srole L. Social integration andcertain corollaries: an exploratory study.
Amer. Sociol. Rev, 21:709-16, 1956.

Sterssberg S. High-speed scanning inhuman memory.
Science 153:652-4, 1966.

Sternberg S. Memory-scanning: mental processes revealed by reaction-time ex-
pediments. Amer. Sri. 57:421-57, 1969.

Stevens SS. Onthepsychophysical law. P$ychol, Rev. 64:153-81, 1957.

Stroop J R. Studies of interference inserial verbal reactions.
J. L?XJl Psycho/. 18:643-62, 1935.

Taylor IA. A personality scale of manifest anxiety.

J. Ahnormal and Social P.r. 48:285-90, 1953,

Thompson R F & Spencer W A. Habituation: a model phenomenon for the
study of neuronal substrates of behavior. Psycho/, Rev. 73:16-43, 1966.

Tulvfrrg E. Subjective organization in free recall of “unrelated’ words,
Psycho[. Rev. 69:344-54, 1962.

Trdving E & Peadstorse Z. Availability versus accessibility of informa-
tion in memory forwords. ~. Verb. Learn. Verb. Behav. 5:381-91, 1966.

Tussrrmn J & ten Broek J. The equal protection of the laws.
Ca/~. Law Rev. 37:341-81, 1949.

Van Alstyne W W. The demise of the right-privilege distinction in constitu-

tional laws. Harvard Law Rev. 81:1439-64, 1968.

Wmsgh N C & Norman D A. Primary memory. Psychol. Rev. 72:89-104, 1965.

Wechsler H. Toward neutral principles of constitutional law.
Harvard Law Rev. 73:1-35, 1959.

White R W. Motivation reconsidered: the concept of competence.
Psychol. Rev. 66:297-333, 1959.

Wickesss D D. Encoding categories of words: an empirical approach to mean-
ing. Psychol. Rev. 77:1-15, 1970.

Zajonc R B. Social facilitation. Science i49:269-74, 1%5.

Zung W W K. A self-rating depression scale.
Arch. Gen. Psychiat. 12:63-70, 1965.
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the one-standard-deviation IQ dif-
ference (15 IQ points) between

blacks and whites. The Jensen arti-
cle is lengthy—123 pages. It
presents many opportunities for
citation. Without further analysis
we do not know whether these cita-

tions are critical or not. We are in-
vestigating this and in a future essay

I will report cm our findings.
Some of the papers on the list

have imprecise titles that really do
not describe the information or
ideas contained in the paper. One
such article is Garret HardIn’s
“Tragedy of the Commons.” In it,
Hardh draws an analogy between

the overuse of common land by
herdsmen in 18th-century Britain
and the world population problem.
The herdsmen, in order to increase
their profits, added animals to their
herds at the expense of the over-
grazed land. The land then could
not support all the animals. Ac-
cording to Hardin, the world’s peo-
ple, too, have children at an
unlimited rate in a limited world.
“No technical solution can rescue
us from the misery of overpopula-
tion,” he concludes. “Freedom to
breed will bring misery to all.”q

Another “soft’’-titled paper is
Fred Keller’s “Good-bye,

Teacher...” which deals with a
method of personalized individual
instruction. He and his colleagues
devised the method for an intro-
ductory course in general psy-
chology. He also reviews methods

developed by others. Of the method
Keller says: “The teacher of tomor-

row will not, I think, continue to be
satisfied with 10’3’o efficiency (at

best) . . . . No longer will he need to
live, like Ichabod Crane, in a world
that increasingly begrudges pro-
viding hlm room and lodging for a
doubtful service to its young. A new
kind of teacher is in the making. To

the old kind, I, for one, will be glad
to say, ‘Good-bye!’ “5

The title of a third article may
give some readers pause. It is D. O.
Hebb’s “Drives and the C.N. S.
(Conceptual Nervous System).”

Since C.N.S. usually stands for Cen-
tral Nervous System, many readers

may wonder if “conceptual” is a
typographical error.

According to Dr. Hebb, the title
“was a little joke. B. F. Skinner had

said that in psychology C.N.S.
stands for ‘conceptual’ newous
system (instead of ‘central’). True

enough—we’re still far from an ade-
quate understanding of the brain’s
activity—but we have to use what

conceptions are available. The

moral is to make them as good as
possible, so I proposed to bring
Skinner’s CNS, and mine, up to

date.”b Hebb’s article is a review of
the then-new conceptions of brain
function which were changing

psychologists’ ideas about behavior.
One article on the list, note-

worthy for its 1345 citations, is

Julian B. Rotter’s “Generalized Ex-
pectancies for Internal versus Ex-
ternal Control of Reinforcement. ”
A seminal paper, the article
describes investigations into
whether people perceive that
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rewards are contingent upon their

own behavior or whether they feel
that rewards are controlled by
forces outside themselves. Accord-
ing to Rotter, the 1966 paper, which
included a test for these internal
and external control factors,
presented a classic example of test
development. However, the article
may have received so much atten-
tion for another reason. As Rotter
states in a soon-to-be-published
book, the body of research which
cited his article is due in part to “the
Vietnam War, the student revolu-

tion, the black riots, the political
scandals of Watergate and the
assassinations . . . . Certainly these

events have brought home to many
both their inability to control events

and the lack of predictability of

events which are important in their

lives.” The interests of social scien-

tists “often reflect what is hap-
pening out there in the real world.”T

In an upcoming essay we will
take a look at the 100 most-cited
SSCl books. In a later essay we will
list highly cited authors as well.
While many of them will have ap-

peared as authors of highly cited ar-
ticles or books, there will be some
who have not.

Unfortunately, for the reasons
given, we do not get a complete or
rounded picture of the social
sciences from this list. We can only
attain this by extending the analysis
further and subdividing by journals

or some other criterion so that

all disciplines are adequately
represented.
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