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The knowledge explosion has created enormous difficultieand funds could no longer maintain holdings of al new
for researchers to be aware of, access, and process thgurnals. This problem is being addressed by libraries pool-
volume of new literature. Electronic literature retrieval ing resources and by increasing electronic availability of
systems and specialization on narrow topics have beefull-text journal articles. The third problem that researchers
strategies used to cope with these problems. In this studyave had to face is reading and processing all of the new
the authors examined the additional effects of the knowlinformation. Within psychology, Thorngate (1990) pre-
edge explosion on researchers’ writing, referencing, anddicted researchers would choose to read narrowly within
citing. Counts of references within sampled empirical jour-their research interest, summaries rather than in-depth
nal articles in sociology, physics, biology, and experimen-or complete works, current literature to the exclusion of the
tal and social psychology revealed impacts of the knowly|der classics, and primarily writings by famous persons
edge explosion in all disciplines but the greatest effectsy articles with catchy titles. Indeed, specialization has

within psychology. Detailed analyseS indicated that Sub"become Commonplace in both teach”f]g and research
stantial changes in the numbers of references and citationg\j oghaddam, 1997).

and in their format and use within the research article are The fourth problem is how researchers can cope with
psychology’s unique response to the knowledge explosiofye |arge volume of literature within their own writing. The

he information explosion is upon us! In academia,

the phenomenon has taken the form of a knowledge

explosion. Estimates of its magnitude vary, but all
leave the reader with the impression of a seemingly uncon-
trollable expansion of research literature. Price (1961) ob-
served in the early 1950s that the scientific literature had
been increasing exponentialy. The number of abstracts
published by the 12 leading publishers of secondary scien-
tific information (the American Psychological Association
[APA] isone of these) had increased from about 555,000 in
1957 to 2.24 million in 1977 and 3.7 million in 1997
(Kaser, 1998)! In psychology, publishers have subdivided
journals, increased the number of issues per year of some
journals, and added new multidisciplinary and specialized
journals to an ever-increasing scientific literature. Thorn-
gate (1990) estimated that psychologists were publishing
articles “at the rate of about 100 per day, about one every
15 minutes’ (p. 262).

The knowledge explosion has generated four prob-
lems for researchers who must monitor published articles
for incremental new knowledge as the basis for their orig-
inal research. The first problem is how a researcher is to
maintain awareness of al the relevant new literature. This
was soon addressed by electronic databases that indexed
the published literature by bibliographic reference and ci-
tations (Garfield, 1955). Access to the literature became the
second problem for researchers as libraries limited in space

prospect of aliterature explosion leading to changes in the
nature of research reports, especialy in the number and
form of cited references, has yet to be addressed. Two sets
of data collected for entirely different purposes have pro-
vided preliminary evidence of changes in published psy-
chologica research. Vohra and Adair (1991) reported an
expanding discrepancy emerging between developed and
developing countries in the average number of references
cited in research articles, resulting primarily from dramatic
increases in the numbers of references cited by developed-
world psychologists. Reis and Stiller (1992) found a strik-
ing threefold increase in the number of references per study
inthe Journal of Personality and Social Psycholo@PSh
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over the previous three decades. The data from both studies
suggested that the effects of the knowledge explosion ex-
tended beyond simply keeping up with the volume of
literature to altering the format and text of new research
articles.

In this article, we report data collected to assess psy-
chology’ s response to the knowledge explosion in compar-
ison with other disciplines. In Study 1, the reference prac-
tices in socia psychology, experimenta psychology, and
three other disciplines were compared. In Study 2, detailed
examinations of references and citations were undertaken
on asmaller sample of articles in an attempt to understand
the changes that have occurred in psychological research
reports.

Study 1: Referencing Practices in
Psychology and Other Disciplines

A Basic Understanding of Referencing
Patterns

On the basis of statistical analyses of references in pub-
lished research articles, Price (1965, 1986) projected that
the average number of references within each article would
be determined by the amount of prior literature and that this
number should gradually rise as the amount of prior liter-
ature increases. Price (1965) concluded that the references
cited would not be evenly distributed over the entire liter-
ature. Half of the citations' would be concentrated on
references within the most recent five years, whereas the
other half would be spread across the remaining previous
literature. Citation of recent literature, called the immediacy
effect or Price Index, represented the “research front,” that
is, references to articles from the cutting edge of the re-
search topic. The immediacy effect was found to vary as a

function of the discipline’s relative dependence on either
the current or the classical literature.

Innes (1973) reported that within the Journal of Ex-
perimental Psychology (JEP) for the years 1945, 1955, and
1965, 40% of the references were to articles less than five
years old. Xhignesse and Osgood (1967) observed in more
than 20 different psychology journals that the proportion of
citations to the current literature was large and had in-
creased over the previous decade. Both of these data sets
were from the periods well before the recent expansion in
research literature.

Study 1 was undertaken to address basic questions
about the scholarly response to the knowledge explosion
over the past several decades. These data would enable us
to determine whether the number of references per article
continued to rise, the percentage of the referenced literature
that was current had increased, the older research literature
had begun to be ignored, and referencing differed in
amount or pattern within subfields of psychology. To test
whether changes in referencing practices were unique to
psychology, we selected three distinctly different disci-
plines for comparative analysis.

Method

General procedure. References were counted
within each sampled empirical article for the periods 1972—
1974, 1978-1980, 1984-1986, 1990-1992, 1996—1998,
and 2000. These dates and intervals were selected within
the context of previous studies (J. G. Adair, Puhan, &
Vohra, 1993; Vohra & Adair, 1991), extended through
1996-1998, and brought up to date by the inclusion of data
for the year 2000. Brief reports, book reviews, editorias
and commentaries, secondary analyses of data, and reviews
of the literature were excluded from our analyses. The total
number of references, the numbers of references that were
current (within 5 years of the date of publication), and
references that were older (20 or more years old) were
recorded. For example, to determine the current references
for a1990 journal, 5 years were subtracted from the year of
the journal, and al references dated from 1985 to 1990 and
in-press articles were counted as current references. Older
references for that same journal article would be 1990
minus 20, or articles dated 1970 or older. The data were
collected by two raters, Neharika Vohra and an undergrad-
uate assistant. Rare disagreements were resolved by
recounts.

Psychology journals. References were counted
within articles published in three social psychology journals:
JPSP, the Personality and Social Psychology Bulletin
(PSPB), and the Journal of Experimental Social Psychol-
ogy (JESP). Data were collected from two additional social
journals (PSPB and JESP) to test the generality of previous

1 Although referencing someone and citing someone have been used
interchangeably in the past to refer to the process of acknowledging
priority credit to another, in the research to follow in this article a sharper
distinction must be made between the references listed at the end of each
article and the form in which these are presented as citations within the
body of the text.
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findings within JPSP (Reis & Stiller, 1992). Comparable
data were collected from empirica articles reporting on
human research in JEP. After its division in the mid-1970s
into four topica journals, only two of the journals—JEP:
Human Perception and Performance and JEP: Learning,
Memory, and Cognition—reported human experimental re-
search. Those two journals were surveyed for this study.
For purposes of continuity, rather than being reported sep-
arately, the data for these two journals were combined and
reported as frequencies for JEP.

Journals from other disciplines. On the ad-
vice of university colleagues and on the basis of the journal
impact measures found in the science and socia science
editions of Journal Citation Reports (1997), journals from
sociology, biology, and physics were selected for counts of
reference patterns. American Sociological Review (ASR),
Developmental Biology (DB), and Physical Review: Part B
(PRB). ASR predominantly publishes empirical research
reports. DB is one of the premiere journals within biology.
PRB publishes research in solid-state physics.

Procedures. Sampling procedures were devised
to ensure the samples of articles would be random for each
of the selected journals for each time period. Because of
differences in the numbers of articles and subdivisions into
topical sections in some journals, different sampling pro-
cedures were adopted for each journal. Each of these pro-
cedures was also designed to ensure that each sample size
would be sufficient to yield stable values. Target sample
sizes for each journal for each year were n = 36 for JPSP,
DB, and PRB; n = 24 for JEP; and n = 30 for PSPB and
JESP. For the latter two journals, the sample sizes summed
over the three-year period were less than n = 90 because of
alesser number of articles published in some years. Hence,
the sample sizes for JESP were n = 85 in 1990—1992 and

n = 80 in 1996-1998. Because PSPB only began publica-
tionin 1974, the sample size for thefirst time period was 30
articles. Within ASR, all empirical articles were surveyed,
resulting in sample sizes of 112, 111, 108, 150, 135, and
34, respectively, across the six periods of data collection.

Results and Discussion

The reference explosion. The mean numbers
of references per article for each time period for each
sampled journal are reported in Table 1. Although data
were collected for all journals for the year 2000, it seemed
prudent to base interpretations of trends on the periods with
stable three-year averages. The single trend that was strik-
ing by its consistency across al journals over the nearly
three decades of published research was the systematic
increase in the average number of references per article.
The sole exception was the 1990-1992 mean for ASR.
Across all journals, the dramatic consistency was undoubt-
edly due to a systematic variable that affected all disci-
plines: the ever-expanding amount of research available to
reference that is characteristic of the knowledge explosion.
However, it is not sufficient to conclude that there are more
references today because there is more prior literature to cite.

Three distinct patterns emerged within the data. First,
increases in referencing were most noticeable and far
greater within psychology journals. Dividing the mean
number of references per articlein 1996—1998 by the mean
number of references per article in 1972—1974 revealed an
8-fold increase in the average number of references per
article in PSPB, nearly a 4-fold increase in JEP, a 3.2-fold
increasein JPSP, and a 3.1-fold increase in JESP. The high
rate of change in PSPB was additionally due to the jour-
nal’s transformation from a publication for brief articles to
one that publishes more substantial research reports. More-

Table 1

Mean Number of References per Article in Selected
Journals in Psychology, Sociology, Biology, and
Physics

Time period
1972- 1978~ 1984~ 1990- 1996
Journal 1974 1980 1986 1992 1998 2000
JPSP 18.0 27.8 33.4 441 56.8 66.6
JESP 152 203 302 345 467 454
PSPB 56 103 200 277 448 50.6
JEP 12.4 231 30.9 430 499 530
ASR 327 474 513  50.1 52.6 613
DB 28.1 31.3 349 423 476 532
PRB 266 282 302 31.0 380 339

Note. JPSP = Journal of Personality and Social Psychology; JESP = Journal of
Experimental Social Psychology; PSPB = Personality and Social Psychology
Bulletin; JEP = Journal of Experimental Psychology; ASR = American Sociolog-
ical Review; DB = Developmental Biology; PRB = Physical Review: Part B. The
sample sizes for all journals for each time period are reported in the Method
section of Study 1.
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over, the rates of increase over each time period were
substantial. Within JPSP, for example, referencing in-
creased in the range of 20% to 54% across each sampled
time period. The journals from sociology, biology, and
physicsalso increased 1.6-, 1.7-, and 1.4-fold, respectively.
These lesser rates of increase were due, in part, to the
higher rates of referencing already present in these journals
by 1972-1974.

Second, referencing practices in biology and physics,
although beginning at slightly higher levels than any of the
psychology journals, showed only modest changes in ref-
erencing until more recent time periods. Increases in ref-
erencing in PRB were so modest as to be regarded as
random fluctuations until the 1996-1998 period, when
there was a substantial increase (22.6%). Within DB, ref-
erencing increased only about 11%-12% in most time
periods until 1990-1992, when there was a 21.2% increase.
The third pattern was that referencing in ASR was different
from that in all the other journals. ASR started with the
greatest number of references of the sampled journals;
references in ASR then showed a 45% jump in 1978-1980
and leveled off with even a dlight decline in 1990-1992.

The explanation for the contrasting levels of referenc-
ing in physics and in the social sciences may be found in
the striking differences in their journal acceptance rates
(Cole, 2000). Socia science journals tend to reject three
quarters or more of all submissions, whereas Physics Re-
view accepts for publication about four out of every five
submitted manuscripts. In addition, there are page charges
for authors who publish in this journal, and more stringent
publication norms likely contributed to the presence of
fewer references as compared with the other journalsin our
study.

Within psychology, the impetus for increased refer-
encing likely comes from its hypercritical manuscript re-
view process oriented toward specifying reasons why a
manuscript should be rejected rather than toward identify-
ing contributions that merit its publication (Higgins, 1992).
This reviewing style encourages authors to preempt criti-
cisms and to promote their credibility with additional ref-
erencing (Madigan, Johnson, & Linton, 1995). Alterna-
tively, Reis and Stiller (1992) have claimed that the
increased referencing in JPSP was due to the greater com-
plexity of more recent social psychological research, as
documented by increases in the lengths of method sections
and articles, in numbers of subjects per study, and in
numbers of studies and references per article. However, the
meaning of increased referencing as only a correlated find-
ing is regarded to be unclear (West, Newsom, & Fe-
naughty, 1992) or more likely a regulatory problem of the
editorial process than because of scientific advance (Hig-
gins, 1992). More referencing also has become trendy, the
thing to do after observing the referencing practices of
others (West et a., 1992; Schneider, 1992).

Current references. The mean percentage of
current references per article for each of the sampled jour-
nals is reported in the top half of Table 2. All of the
journals in 1972-1974 and 1978-1980 and PRB and DB
across al time periods conformed to Price’s (1986) claim

Table 2
Mean Percentages per Article of References That
Were Current® and Older®

Time period
1972- 1978- 1984- 1990- 1996-
Journal 1974 1980 1986 1992 1998 2000
Current references
JPSP 40.7 44 .4 384 32.6 304 30.9
JESP 49.2 42.3 39.9 31.2 29.2 33.7
PSPB 56.8 47 .1 42.1 31.2 27.3 24 .4
JEP 59.7 46.1 374 33.9 29.1 31.2
ASR 37.0 41.9 36.0 31.2 29.1 27.1
DB 50.2 53.5 497 51.6 56.5 54.2
PRB 49.1 454 457 500 454 428
Older references
JPSP 6.0 10.9 12.0 15.4 18.4 194
JESP 7.2 9.5 9.6 14.7 18.3 18.1
PSPB 4.1 6.1 10.0 13.8 16.6 18.9
JEP 4.4 9.8 8.9 16.1 19.7 19.5
ASR 9.8 10.8 12.6 18.2 185 184
DB 11.0 8.1 8.5 92 7.8 6.5
PRB 5.9 9. 11.1 11.4 15.5 19.6

Note. JPSP = Journal of Personality and Social Psychology; JESP = Journal of
Experimental Social Psychology; PSPB = Personality and Social Psychology
Bulletin; JEP = Journal of Experimental Psychology; ASR = American Sociolog-
ical Review; DB = Developmental Biology; PRB = Physical Review: Part B. The
sample sizes for all journals for each time period are reported in the Method
section of Study 1.

@ Current references = within 5 years of article publication date.

5 Older references = 20 or more years since the article was published.

that approximately 40% or more of all references would be
to the current research that defines and provides the guiding
direction for the research problem. But then, in the final
three time periods, a consistent pattern of decreasing per-
centages of current references emerged among the four
psychology journals and ASR. In all cases (JPSP = 31%;
PSPB = 42%; JESP = 31%; JEP = 36.9%), the percent-
age of references to the current research literature in 1996—
1998 had declined by approximately one third from its
1978-1980 levels.

The contrasts with physics (no change) and biology
(5.6% increase) were dramatic. PRB and DB remained
constant at about the level of referencing that Price (1986)
had identified as typical of scientific research. Within a
rapidly developing field such as hiology, research is even
more driven by current developments; hence, 50% or more
of all the references in DB were to work published within
the past five years.

The decline in the percentage of references to the
current literature in psychology was an artifact of the
increase in total references within each article. The abso-
[ute number of current studies referenced actually increased
for most journals. For psychology journals, the increased
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mean numbers were substantial: JPSP went from 12.3 in
1972-1974 to 17.2 in 1996-1998, JESP went from 8.6 to
13.7, PSPB went from 4.9 to 12.2, and JEP went from 10.4
to 15.3. Similar absolute increases in the current literature
referenced were found in biology (16.7 to 26.8) and physics
(from 12.8 to 17.3). It was only in the sociology journal
(ASR) that the absolute numbers of current research refer-
ences declined (from 19.9 to 15.3).

Older references. The percentages of refer-
ences that were 20 or more years old are presented in the
bottom half of Table 2. Totaly contrary to expectations
(Thorngate, 1990), for al journas except DB, the 1996—
1998 data showed a substantially greater percentage of
references to the older literature than did the 1972-1974
sample. For most of the journals (except 1984-1986 in
JEP), these increases were systematic. In 1996—-1998, for
example, nearly onein every five references in JEP was to
works published 20 or more years ago. The proportion of
references that were older in JPSP, JESP, and ASR were
nearly at the same level. Moreover, the magnitude of in-
crease had been 4-fold in JEP and PSPB and more than
3-fold in JPSP. In physics, there was a 2.5-fold increase,
but in biology, the trend, if any, had been in the opposite
direction—a decline in the referencing of older literature.

Factors promoting the reference explo-
sion. The fact that the reference explosion was mini-
mally evident within physics suggested that an increase in
the number of references per article had not been an inev-
itable consegquence of the knowledge explosion nor of the
technological advances available to scholars in all disci-
plines. In psychology, the rapid development and expan-
sion of PsycLIT that provided ready access to potential
references for psychologists throughout the 1990s may be
a consideration, but other disciplines have developed sim-
ilar databases. Word processing programs have made it
possible to insert citations into the text at any time with
little effort, but that is true for al authors. The reasons for
both absolute and differential increases in referencing are
manifold and require further research and analysis.

Study 2: A Closer Look at Referencing
and Citing in Psychology Journals

The reasons for increasing references to older works within
psychology articles were explored by more refined analysis
of the dates of older references. In addition, the specific
uses made of each reference were examined, through care-
ful study of their citation within the body of the text, for
clues to explain increased referencing. Variations in the
number and pattern of citations over time could aso pro-
vide evidence for systematic changes in the nature of
research or style of writing. These were the objectives of
Study 2.

Method

All of the analyses described below were based on data
from subsamples of 30 articles per journa for each three-
year time period randomly selected (10 articles per year)
from the JEP and JPSP articles that had been included in
Study 1.

Analysis of older references. To identify the
primary sources of increases in older references, we made
separate counts of the referencesthat had just fallen into the
category of older research, that is, 20—24 years old; that
were truly old, that is, 30 or more years old; and that were
in between, that is, 25-29 years old.

Citation analyses. Counts were made within
the text of each article of the total number of citations and
the numbers of both solitary (i.e., individual citations
within parentheses) and batched-together or in-groups ci-
tations (i.e., two or more citations enclosed within a set of
parentheses or presented in a series separated only by
commas within a sentence). In addition, counts were made
of the number of instances of solitary and in-groups cita-
tions. In making the latter counts, “(Smith, 1999; Smith &
Brown, 1998; Smith & Jones, 1995),” for example, was
counted as three in-groups citations but as one instance of
an in-groups citation.

Results and Discussion

The overall mean numbers for the subsamples of total and
older references per article, reported in Tables 3 and 4,
varied somewhat from the original study results but were
similar in their consistent increases over the years and in
the levels they attained in 1996—1998.

Referencing and citing the older literature.
The pattern of older referencesin JPSP, presented in Table
3, was amost the mirror image of the pattern in JEP.
Whereas the JPSP data showed a noticeable increase in the
percentage of references to studies that were 30 or more
years old, within JEP, the greatest increases, especialy
since 1990-1992, came from the research literature that
had just turned 20 or more years old. These differences

Table 3

Mean Percentages of Older References in Subsamples
of the Journal of Personality and Social Psychology
and the Journal of Experimental Psychology

Time period
Years of 1972- 1978- 1984- 1990- 1996-
publication 1974 1980 1986 1992 1998
Journal of Personality and Social Psychology
20+ years 55 9.4 11.3 15.2 19.8
20-24 years 2.8 4.6 4.3 5.4 59
25-29 years 0.5 2.0 3.0 3.7 3.7
30+ years 2.2 2.8 4.1 6.1 10.2
Journal of Experimental Psychology
20+ years 4.5 11.4 100 157 21.1
20-24 years 1.6 3.7 2.9 57 9.8
25-29 years 0 2.5 1.4 4.8 55
30+ years 2.9 5.2 57 4.5 57

Note. n = 30 articles for each time period.
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Table 4
Reference and Citation Means f)er Article for Subsamples of the Journal of Personality and Social Psychology
and the Journal of Experimental Psychology
Time period
1972-1974 1978-1980 1984-1986 1990-1992 1996-1998
References/Nature of citations M % M M % M % M %
Journal of Personality and Social Psychology
References® 19 28 36 46 65.1
Citations
Total 29 47 59 74 116
Solitary 15 50.7° 23 49.0 28 47.0 33 45.0 441 38.0
In-groups 14 49.3 24 51.0 31 53.0 41 55.0 71.3 62.0
In-groups instances 5.3 26.8¢ 9 28.0 11 29.0 14 30.0 24 35.0
Journal of Experimental Psychology
References® 13 25 28 46 51.1
Citations
Total 23 48 54 96 111
Solitary 12 52.0° 26 53.0 27 50.0 38 40.0 43.1 39.0
In-groups 11 48.0 23 47.0 27 50.0 58 60.0 67.5 61.0
In-groups instances 5 29.2¢ 8.7 25.0 10 28.0 18 32.0 23.2 35.0

@ Mean references based on subsamples of n = 30 differ from the means for the full samples reported in Table 1.
b Calculated as the percentage of all citations (number of solitary + in-groups citations).
¢ Calculated as the percentage of all instances of citations (number of solitary + in-groups instances).

were counter to the interpretation that increases in the
percentage of references to older research were smply due
to the greater amount of older literature available to cite.

A simple functional analysis of citations of older
references in both journals over the most recent time period
revealed that older citations were rarely used in an explicit
historical manner (< 1% of the citations in both journals)
and infrequently referred to an established methodology
(12.6% of the citations in JPSP and 7.3% in JEP). Al-
though citations of older references typically were used to
document factual statements, these were often included as
within-groups citations (55.5% in JPSP and 57.6% in JEP)
and usually accompanied by citations to recent work to
convey the thread of research activity across time or
laboratories.

Numbers of citations. As evident in Table 4,
substantial increases in the number of references were
exceeded over the years by correspondingly large increases
in the number of citations. Within JEP, the average has
risen from 1.77 citations for every reference (23 citations
per article) in 1972-1974 to 2.14 citations per reference
(111 citations) in 1996—1998. In JPSP, the average number
of citations per article rose from 29 to 116 over the same
time period.

Solitary versus in-groups citations. Froma
pattern of primarily solitary citations in 1972-1974 (see
Table 4), more than 60% of the citations in 1996—1998
were within groups. In JPSP, the average number of soli-

tary citations within each article increased threefold as
compared with the fivefold increase in the number of
citations appearing within groups. In JEP, a more dramatic
sixfold increase occurred with the average numbers of
in-groups citations as compared with athreefold increase in
solitary citations. Whereas a solitary citation might have
sufficed to document a source for a specific point, in-
groups citations were now being used to convey the same
message in the text.

The number of instances of in-groups citations also
reported in Table 4 increased more than fourfold between
the 1972-1974 and 1996—1998 time periods in both JEP
and JPSP. An average of more than one third of al in-
stances of citations by 1996—1998 were in groups. Data
also suggest that the average size of (i.e., the number of
citations within) each in-groups citation had expanded over
time. The timing of this increased volume of citations
corresponded to the wider availability of PsycLIT and
PsycINFO on CD-ROMs in the mid-1980s (VandenBos,
1992) and the subsequent expansion of the databases to the
historical literature back to 1887.

Changes in the use of references and cita-
tions and in the written research article. Be-
yond the specific purpose of documenting the source of an
observation or statement, in-groups citations were now
being introduced for completeness or to convey factual
information, for example, to show that several studies have
arrived at similar results or conclusions. Additionaly, in-
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groups citations may be introduced to enhance the author’s
credibility or to enhance the manuscript’s appearance and
presentation. In the latter two cases, increased in-groups
citations may be gratuitous because the function of each
citation could be served by any of the other citations with
which it is grouped.

Changes in the nature of empirical research articles
have also resulted from the reference explosion. On the one
hand, the flow of written text is frequently interrupted, with
large numbers of in-groups citations making articles more
difficult and less enjoyable to read. On the other hand,
increases in total number of references, citations, and in-
group citations lead to the impression that empirical re-
search articles have changed from merely introducing a
topic to presenting more complete minireviews of the re-
search area (Conway, 2001; Suls, 2001).

The range of references and citations in
contemporary research. Although the numbers of
references and citations within each article continued to
vary widely (e.g., in JPSP in 1996-1998, there was still an
article with only 14 references and 24 citations), it was the
articles with extremely large numbers that were setting the
higher standard. Indeed, in JPSP in 19961998, four arti-
cles had more than 150 references, including an article with
176 references and 346 citations. This article, published in
1996, reported a single experiment with 80 undergraduate
studentsin a2 X 2 experimental design. The list of refer-
ences at the end of the study required amost five full
journal pages. A total of 346 citations were contained on all
but two pages of text (in the Results section). Compound-
ing the extremity of this example were a large number of
self-citations—61 citations to two articles by the senior
author, plus 21 citations to other examples of the senior
author’s work. Although the contribution of the reporting
researcher may play a greater role with increased special-
ization, this number of repetitive self-citations clearly is
excessive.

In JEP in 1996-1998, the number of references
ranged from 15 to 108 and the number of citations ranged
from 37 to 237. In 1996-1998, the five articles with the
greatest numbers of citations in JEP (n = 237, 224, 197,
182, 163) even exceeded all but one of the most extreme
cases of citations for JPSP (n = 346, 185, 162, 158).
Unusual citation practices also were found within JEP,
where, for example, a 1996 article contained 147 citations,
more than 80% of which were grouped with other citations,
with 58% to the same six references.

These extreme examples should not be dismissed as
outliers in the statistical sense. Each of these articles re-
ceived peer review and editorial scrutiny before manuscript
acceptance. Publication indicated that the reviewers and
editors regarded the format and content of the articles
acceptable and the number of references and levels of
Citations appropriate.

General Discussion

Analysis of the pattern and extent of referencing and cita-
tions within published psychological research over nearly
three decades has revealed extensive changes. Among

these is an explosion in the number of references and
citations. Editors have expressed concern about the rising
number of references and citations (Form, 1988; Suls,
2001), even to the point of concluding that they “are getting
out of hand” (Form, 1988, p. vii). Although likely true for
the journals from the other disciplines that we surveyed, the
knowledge, reference, and citation crisis appears to be
particularly acute for psychology.

Gatekeepers of Referencing Practices

Publication Manual of the American Psy-
chological Association. The standards for writing
style and format for journals within psychology are pre-
scribed for authors and editors by the Publication Manual
of the American Psychological Association. The manual
has changed the guidelines for referencing over the years.
For example, the 1967 revision (APA, 1967) introduced the
present reference system of citations including the author’s
name and date of publication within the body of the text
and areferencelist at the end of the article. However, it did
not provide guidance for what to reference or cite, except
for the statement that in contrast to a dissertation, “a
scientific article has the function only of communicating the
author’soriginal contribution [italics added]” (APA, 1967,
p. 14).

Subsequent editions of the manual have provided gen-
era instructions for writing the introduction and the scope
of referencing. In the second edition of the manual (APA,
1974), authors were instructed to “cite only those selected
[italics added] studies pertinent to the specific issue; avoid
references with tangential or general significance to the
problem [italics added]” (APA, 1974, p. 16) and were
reminded that the reader “does not require a complete
digest with each new paper [italics added]” (p. 16).

Emphasized words (in italics) were omitted in subse-
guent editions, athough the manual has consistently re-
quired authors to “demonstrate the logical continuity be-
tween previous and present work” and “to acknowledge the
contributions of others” and advised against including “an
exhaustive historical review” (e.g., APA, 1983, p. 25).
However, instructions for more substantial references and
citations were added to the fourth edition (APA, 1994): “A
scholarly review of earlier work provides an appropriate
history,” and “citation of . . . relevant earlier works is part
of the author’s scientific and scholarly responsibility” that
is “essential for the growth of a cumulative science” (p.
11). These instructions were tempered by almost contra-
dictory instructions that “the reference list should be suc-
cinct, not exhaustive; simply provide sufficient references
to support your research” (APA, 1994, p. 20). This ambi-
guity gave authors and editors freedom to define appropri-
ate levels and hence increased variability in referencing
practices.

Moreover, sections on plagiarism and how to avoid it
through appropriate references and citations were intro-
duced to the text of the publication manual in the fourth
edition (APA, 1994, pp. 292-294). Hence, the earlier ad-
monitions to be focused and succinct in the references cited
has been replaced in practice and in the teaching of schol-
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arly writing by the need to carefully document every state-
ment made by the author. Although there has been vari-
ability in practice, a new consensus seems to have emerged
of referencing and citing at substantially increased rates.
Editors and reviewers. Editorsof journals and
the two or three experts who read, review, and recommend
rejection or approval of manuscripts submitted for publi-
cation are the gatekeepers who monitor and define by their
decisions standards for acceptable practice in each aca-
demic discipline. With 80% rejection rates in psychology
journals, these gatekeepers are thought to be formidable.
With references having been identified as one of the most
important factors guiding editorial acceptance or rejection
(Brewer, Scherzer, Van Radte, & Pettipas, 2001), it is
interesting that practices and standards have been allowed
to vary and change. Editors and reviewers have not played
the limiting function that should be the role of gatekeepers.

Pros and Cons of Increased Referencing

The average number of references and citations in each
article are likely maintained at high levels because they
serve useful functions. Some are of persona value to the
author—they enhance the author’s credibility, convey a
positive scholarly image, and increase the likelihood of
manuscript acceptance in a competitive environment. The
practice is aso of value to the reader. A contemporary
article retrieves the complete literature on a topic, puts it
into an interpretative context, and thereby helps the reader
to cope with the vast amount of new knowledge.

By contrast, there are reasons why excessive referenc-
ing and citation may be inappropriate. Journal page alo-
cations consumed by reference lists—as many as three to
five pages in some articles—could have been devoted to
expanding the number of articles that are published. There
is the potential for overlap and even duplication in litera
ture reviews within introduction sections. Research results
also may not appear as salient when embedded within an
extensive literature overview. Probably the biggest criti-
cism of reference overload is the poor quality of writing
that is tolerated in the interests of embedding, for example,
18 citations in a single sentence or 56 citations on a single
page (as in the 1996 article from JPSP described above).

Limits to Referencing?

Are there limitsto increased referencing? With a continued
knowledge explosion, there is no evidence that these trends
are ending, yet some of the numbers we have observed
suggest it istime to question the consegquences of continued
increases. It would seem that there should be some appro-
priate level of referencing that allows researchers and read-
ers to reap the benefits of scholarly documentation without
the disadvantages of excessive and gratuitous citations.
Physics seems to have been able to achieve this balance.
The concern in psychology is that without constraints or
clear guidance, most writers will continue to add references
and the problem will be exacerbated.

A personal observation on our own writing process
illustrates this dilemma. Earlier in this article, we initialy
cited Cole (2000) to document the low rejection rate of

physics journals. John G. Adair urged adding R. K. Adair
(1982) to make the same point. Moravcsik (1982) was
identified as yet another potential citation. The urge to
include al of these was considerable: They illustrated the
breadth of our knowledge of the literature and our attention
to detail that would likely impress the editor and reviewers.
But, having just noted the gratuitous nature of some refer-
ences, we paused to consider whether the point was suffi-
ciently documented by a solitary citation. We decided it
was; although important, the point was, after all, a rela-
tively tangential one to the development of our thesis.

This anecdote illustrates the strength of authors' mo-
tivations to insert additional and possibly gratuitous refer-
ences and the ease with which it can be accomplished. The
lack of response to the previously mentioned admonition to
authors to limit referencing by the editor of ASR (Form,
1988) underscores the futility of author self-controls as a
solution. Possibly editors should follow the lead of the
American Psychologist, which has set a desired page limit
of 25 manuscript pages, including references, to require
authors to choose between their own golden words or
additional references.

In addition to individual editor action, broad discipline
guidance is required to keep the amount and nature of
referencing appropriate. Reconsideration and redrafting of
the relevant instructions within the Publication Manual of
the American Psychological Association followed by strict
adherence to an explicit norm by editors and reviewers are
warranted. This redrafting should include guidance on the
extent of historical context necessary for an empirical
study, the appropriateness and form for in-groups citations,
the new functions that citations may serve, and the balance
between proper crediting to avoid plagiarism and blanket
citation of al research.

Regrettably, the fifth edition of the publication manual
(APA, 2001) failed to confront these issues and provided
no new guidance for authors and editors. On the basis of
previous revision cycles, we estimate it will be at least
another seven to eight years before the problem could be
addressed in the next edition. By that time, at the rate of
growth over the two preceding periods of data collection,
the reference lists in JPSP and JEP will average between
75 and 95 references per empirical article. Psychologists
truly have created an explosion of references in their re-
sponse to the knowledge explosion.
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